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Sustainable Transformation of Plastic Waste for Fiberglass Formwork, Reducing Reliance on Wood in the Construction Industry
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Medan, Indonesia's third largest city after the capital city of Jakarta and the city of Surabaya, is facing environmental challenges due in part to large amounts of non-biodegradable plastic waste. As a matter of fact, the city was considered the dirtiest metropolitan city in Indonesia based on the assessment of the Ministry of Environment and Forestry and the assessment of the Adipura 2020 program. Plastic waste can take 50 to 200 years to decompose due to the fact that plastic is formed from organic condensation or the addition of polymers. Therefore, this research proposes a sustainable approach, transforming plastic waste into fiberglass, a lightweight and durable composite material, to produce fiberglass formwork, providing a sustainable alternative to wood formwork in construction. Currently, wooden formwork dominates the industry, contributing to deforestation and environmental concerns. The extensive use of wooden formwork in construction contradicts the principles of "green" building practices due to its high environmental impact. The recycled plastic waste is used as reinforcing fibers and are then incorporated into the composite matrix along with a binder to form the final fiberglass product, creating the fiberglass formwork. Building upon existing literature that separately reports the feasibility of producing fiberglass from plastic waste, and the utilization of fiberglass for formwork manufacturing, this study seeks to establish a direct link between plastic waste management and fiberglass formwork production within the case study area of Medan, Indonesia. Fiberglass formwork offers several advantages compared to traditional wooden formwork, such as dimensional stability, quicker installation up to 80% leading to workforce reduction, water resistance, and extended lifespan up to 10 times. This translates to cost-effectiveness by 54%, improved construction efficiency, and environmental economic benefits, including reduced waste and deforestation, in the construction industry. 



