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ABSTRAK

Indonesia menghadapi permasalahan limbah tekstil, khususnya kain katun,
yang umumnya dibuang atau dibakar sehingga mencemari lingkungan. Di sisi lain,
kerusakan jalan akibat genangan air di daerah tropis mendorong penggunaan aspal
porus, meskipun memiliki kelemahan pada stabilitas sehingga diperlukan alternatif
filler seperti abu kain katun. Metode penelitian menggunakan metode Marshall
dengan acuan Australian Asphalt Pavement Association (AAPA, 2004) dan
Spesifikasi Umum Bina Marga (2018) Revisi 2. Variasi kadar filler limbah abu
kain katun yang digunakan yaitu 0%, 0,3%, 0,5%, 0,7%, dan 1%, dengan kadar
aspal optimum (KAO) sebesar 4,8%. Parameter yang diuji meliputi karakteristik
Marshall (stabilitas, flow, Marshall Quotient, dan Void in Mix/VIM) serta
permeabilitas. Pengujian dilakukan di laboratorium untuk mengevaluasi pengaruh
penambahan limbah terhadap kinerja campuran aspal porus. Hasil penelitian
menunjukkan bahwa variasi filler abu kain katun sebesar 1% merupakan variasi
terbaik karena mampu memenuhi seluruh persyaratan AAPA (2004) dan Bina
Marga (2018) Revisi 2. Pada kondisi ini diperoleh nilai VIM sebesar 23,0%,
stabilitas 800 kg, flow 2,0 mm, Marshall Quotient 400 kg/mm, dan permeabilitas
0,20 cm/detik, yang menunjukkan keseimbangan antara kekuatan struktural dan
kemampuan drainase. Dengan demikian, limbah abu kain katun berpotensi
dimanfaatkan sebagai material filler alternatif yang tidak hanya meningkatkan
kinerja aspal porus, tetapi juga berkontribusi dalam pengurangan limbah tekstil
secara berkelanjutan.

Kata Kunci: Aspal Porus, Limbah Abu Kain Katun, Aspal Penetrasi 60/70,
Metode Marshall, Australian Asphalt Pavement Association (AAPA) 2004.
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UTILIZATION OF COTTON ASH WASTE AS A
FILLER IN POROUS ASPHALT MIXTURES USING THE
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Name of Student : Dicky Dwi Firmansyah
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Study Program : Civil Engineering
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ABSTRACT

Indonesia faces environmental challenges due to increasing textile waste,
particularly cotton fabric, which is often disposed of or burned, causing pollution.
Meanwhile, pavement damage due to water ponding in tropical regions
encourages the use of porous asphalt, although its low stability requires alternative
fillers such as cotton ash waste. This research employed the Marshall method
based on the Australian Asphalt Pavement Association (AAPA, 2004) and the
Indonesian Bina Marga Specification (2018) Revision 2. The variations of cotton
ash waste filler used were 0%, 0.3%, 0.5%, 0.7%, and 1%, with an optimum
asphalt content (OAC) of 4.8%. The evaluated parameters included Marshall
characteristics (stability, flow, Marshall Quotient, and Void in Mix/VIM) and
permeability. Laboratory testing was conducted to analyze the effect of waste
addition on the performance of porous asphalt mixtures. The results indicate that
the 1% variation of cotton ash waste filler is the optimum mixture, as it satisfies
all requirements specified by AAPA (2004) and Bina Marga (2018) Revision 2. At
this condition, the mixture produced a VIM of 23.0%, stability of 816 kg, flow of
2.0 mm, Marshall Quotient of 408 kg/mm, and permeability of 0.20 cm/s,
demonstrating a balance between structural strength and drainage capability.
Thus, cotton fabric ash waste has strong potential as an alternative filler material
that not only enhances the performance of porous asphalt but also contributes to
sustainable textile waste management.

Keywords: Porous Asphalt, Cotton Ash Waste, 60/70 Penetration Asphalt,
Marshall Method, Australian Asphalt Pavement Association (AAPA) 2004.
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