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PEMANFAATAN LIMBAH ABU TEMPURUNG KELAPA SEBAGAI
SUBSITUSI FILLER PADA CAMPURAN ASPALAC-WC TERHADAP
KARAKTERISTIK MARSHALL

Mohammad Alfi Zulfahmi!, Utami Sylvia Lestari?
Program Studi S-1 Teknik Sipil Universitas Lambung Mangkurat
JI. Jendral Achmad Yani Km 35,5 Banjarbaru, Kalimantan Selatan — 70714
E-mail : 2210811310061 @mhs.ulm.ac.id

ABSTRAK

Kerusakan perkerasan jalan yang terjadi sebelum mencapai umur rencana mendorong
perlunya inovasi material untuk meningkatkan kinerja campuran beraspal. Salah satu
upaya yang dapat dilakukan adalah memanfaatkan limbah abu tempurung kelapa
sebagai bahan substitusi filler pada campuran Asphalt Concrete — Wearing Course
(AC-WC). Penelitian ini bertujuan untuk menganalisis karakteristik bahan penyusun
campuran AC-WC, menentukan Kadar Aspal Optimum (KAO) campuran tanpa
substitusi abu tempurung kelapa, serta menganalisis pengaruh variasi substitusi abu
tempurung kelapa terhadap karakteristik Marshall berdasarkan Spesifikasi Umum
Bina Marga 2025.

Metode penelitian yang digunakan adalah metode Marshall dengan variasi substitusi
abu tempurung kelapa terhadap filler sebesar 0%, 25%, 50%, 75%, dan 100%. Variasi
kadar aspal yang digunakan yaitu 6%, 6,5%, 7%, 7,5%, dan 8%. Parameter yang
dianalisis meliputi stabilitas, flow, Void in Mix (VIM), Void in Mineral Aggregate
(VMA), Void Filled with Bitumen (VFB), Marshall Quotient (MQ), dan density.

Hasil penelitian menunjukkan bahwa seluruh material penyusun campuran
memenuhi persyaratan Spesifikasi Umum Bina Marga 2025. KAO campuran AC-
WC tanpa substitusi abu tempurung kelapa diperoleh sebesar 6,61% dengan nilai
stabilitas 1649,071 kg, flow 2,51 mm, VIM 4,75%, VMA 17,90%, VFB 73,46%, MQ
672,42 kg/mm, dan density 2,317 gr/cm?®. Penambahan abu tempurung kelapa sebagai
substitusi filler mempengaruhi nilai KAO dan karakteristik Marshall campuran. Nilai
KAO pada substitusi 25%, 50%, 75%, dan 100% berturut-turut sebesar 6,38%,
6,45%, 6,49%, dan 6,65%. Seiring meningkatnya kadar abu tempurung kelapa, nilai
stabilitas, MQ, dan VIM cenderung menurun, sedangkan nilai flow meningkat.
Namun seluruh parameter Marshall pada semua variasi substitusi masih memenuhi
persyaratan Spesifikasi Umum Bina Marga 2025. Berdasarkan pertimbangan aspek
ekonomis dan karakteristik Marshall yang paling mendekati campuran normal,
persentase substitusi abu tempurung kelapa yang paling optimum sebagai filler pada
campuran AC-WC adalah sebesar 25%.

Kata kunci: Abu tempurung kelapa, filler, AC-WC, karakteristik Marshall, kadar
aspal optimum.
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UTILIZATION OF COCONUT SHELL ASH WASTE AS A FILLER
SUBSTITUTE IN AC-WC ASPHALT MIXTURES AND ITS EFFECT ON
MARSHALL CHARACTERISTICS

Mohammad Alfi Zulfahmi'!, Utami Sylvia Lestari’
Program Studi S-1 Teknik Sipil Universitas Lambung Mangkurat
JI. Jendral Achmad Yani Km 35,5 Banjarbaru, Kalimantan Selatan — 70714
E-mail : 2210811310061 @mhs.ulm.ac.id

ABSTRACT

Premature pavement deterioration before reaching its design service life has
encouraged the development of alternative materials to improve the performance of
asphalt mixtures. One potential solution is the utilization of coconut shell ash waste
as a filler substitute in Asphalt Concrete — Wearing Course (AC-WC) mixtures. This
study aims to analyze the characteristics of AC-WC constituent materials, determine
the Optimum Asphalt Content (OAC) of the control mixture, and evaluate the effect
of coconut shell ash substitution on the Marshall characteristics of AC-WC mixtures
in accordance with the 2025 Bina Marga General Specifications.

The research employed the Marshall method with coconut shell ash substitution
levels of 0%, 25%, 50%, 75%, and 100% of the filler content. Asphalt content
variations of 6.0%, 6.5%, 7.0%, 7.5%, and 8.0% were used. The evaluated Marshall
parameters included stability, flow, Void in Mix (VIM), Void in Mineral Aggregate
(VMA), Void Filled with Asphalt (VFA), Marshall Quotient (MQ), and density.

The results indicated that all constituent materials satisfied the requirements of the
2025 Bina Marga General Specifications. The Optimum Asphalt Content (OAC) of
the AC-WC control mixture was found to be 6.61%, with a stability value of 1,649.07
kg, flow of 2.51 mm, VIM of 4.75%, VMA of 17.90%, VFA of 73.46%, MQ of 672.42
kg/mm, and density of 2.317 g/cm?. The incorporation of coconut shell ash as a filler
substitute influenced both the OAC and Marshall characteristics of the mixtures. The
OAC values for 25%, 50%, 75%, and 100% coconut shell ash substitutions were
6.38%, 6.45%, 6.49%, and 6.65%, respectively. As the proportion of coconut shell
ash increased, the stability, MQ, and VIM values generally decreased, while the flow
value increased. Nevertheless, all Marshall parameters for every substitution level
met the requirements of the 2025 Bina Marga General Specifications. Considering
both economic aspects and Marshall performance characteristics closest to the
conventional mixture, the optimum coconut shell ash substitution level as filler in AC-
WC mixtures was determined to be 25%.

Keywords: Coconut shell ash, filler substitution, AC-WC, Marshall characteristics,
optimum asphalt content.
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