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STUDI EKSPERIMENTAL PEMANFAATAN LIMBAH PLASTIK LLDPE
SEBAGAI SUBSTITUSI PADA CAMPURAN AGREGAT ASPHALT
CONCRETE — WEARING COURSE (AC-WC)

TRIANA ANGGRAENI

ABSTRAK

Limbah plastik merupakan salah satu permasalahan lingkungan yang dapat
dimanfaatkan sebagai bahan alternatif dalam konstruksi jalan. Penelitian ini
bertujuan untuk menganalisis pengaruh limbah plastik Linear Low-Density
Polyethylene (LLDPE) sebagai substitusi sebagian agregat terhadap karakteristik
Marshall campuran Asphalt Concrete-Wearing Course (AC-WC). Penelitian
menggunakan metode pencampuran kering (dry process) dengan variasi LLDPE
sebesar 0%, 2%, 4%, dan 6%, sedangkan kadar aspal dipertahankan konstan sebesar
5% berdasarkan hasil mix design AC-WC tanpa LLDPE. Parameter yang dianalisis
meliputi stabilitas, flow, VIM, VMA, VFB, dan Marshall Quotient (MQ). Hasil
penelitian menunjukkan bahwa peningkatan kadar LLDPE cenderung
meningkatkan VIM dan VMA serta menurunkan VFB. Nilai stabilitas pada kadar
LLDPE 0%, 2%, 4%, dan 6% berturut-turut sebesar 4.088,32 kg, 1.191,69 kg,
1.604,08 kg, dan 3.171,69 kg. Nilai VIM berturut-turut sebesar 4,78%, 5,47%,
7,13%, dan 8,85%, sedangkan nilai VFB sebesar 69,64%, 66,53%, 59,99%, dan
54,25%. Berdasarkan persyaratan AC-WC, campuran 0% memenuhi parameter
Marshall yang ditinjau, sedangkan penambahan LLDPE menyebabkan
penyimpangan parameter mulai kadar 2%, terutama pada VIM, dan semakin
meningkat pada kadar 4% dan 6%. Dengan demikian, pada kadar aspal konstan 5%,
peningkatan kadar LLDPE memengaruhi karakteristik volumetrik dan mekanis
campuran AC-WC.

Kata kunci: AC-WC, LLDPE, dry process, Marshall, substitusi agregat, limbah
plastik.
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STUDI EKSPERIMENTAL PEMANFAATAN LIMBAH PLASTIK LLDPE
SEBAGAI SUBSTITUSI PADA CAMPURAN AGREGAT ASPHALT
CONCRETE — WEARING COURSE (AC-WC)

TRIANA ANGGRAENI

ABSTRACT

Plastic waste is an environmental problem that can be utilized as an alternative
material in road construction. This study aims to analyze the effect of Linear Low-
Density Polyethylene (LLDPE) plastic waste as a partial aggregate substitute on
the Marshall characteristics of Asphalt Concrete-Wearing Course (AC-WC)
mixtures. The study used the dry mixing method (dry process) with LLDPE
substitution levels of 0%, 2%, 4%, and 6%, while the asphalt content was kept
constant at 5% based on the AC-WC mix design without LLDPE. The analyzed
parameters included stability, flow, VIM, VMA, VFB, and Marshall Quotient (MQ).
The results showed that increasing the LLDPE content tended to increase VIM and
VMA while decreasing VFB. The stability values at LLDPE contents of 0%, 2%,
4%, and 6% were 4,088.32 kg, 1,191.69 kg, 1,604.08 kg, and 3,171.69 kg,
respectively. The corresponding VIM values were 4.78%, 5.47%, 7.13%, and
8.85%, while the VFB values were 69.64%, 66.53%, 59.99%, and 54.25%. Based
on the AC-WC requirements, the mixture without LLDPE (0%) met the evaluated
Marshall parameters, while the addition of LLDPE resulted in deviations beginning
at 2%, particularly in VIM, with further deviations occurring at 4% and 6%.
Therefore, at a constant asphalt content of 5%, increasing the LLDPE substitution
level affects the volumetric and mechanical characteristics of the AC-WC mixture.

Keywords: AC-WC, LLDPE, dry process, Marshall, aggregate substitution, plastic
waste.
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