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Abstract

This study focuses at the design and assessment criteria for sustainable concrete materials
that can be used as the primary component in the production of outdoor furniture. In this study,
recyclable materials plastic water bottle fragments and foam are mixed with concrete, and their
mechanical properties, reliability, and cost-effectiveness before production.

The researchers reviewed the literature in the areas of sustainable engineering, design and
materials. In order to analyse the properties of concrete mixed with recycled materials, used to
partially replace some of the aggregate, two various proportions of Portland Cement (OPC) were
blended with the recycled materials mixture with a value of 5 and 10 percent by total volume.
The initial analysis examines the compressive strength between concrete mixed with plastic bottles
and foam, not exceeding 10 percent of the total volume.

The results of the experiment revealed that concrete combined with plastic and foam at a
volume percentage of 5 percent is an appropriate ratio to use in the production of prototypes and
molds after curing for 14 and 28 days, concrete mixture exhibits promising attributes in terms of
compressive strength and stability, suitable for outdoor furniture that doesn't necessitate
exceptionally high levels of strength. This leads to a cost reduction in concrete production by
utilizing recycled plastic bottles and foam, resulting in savings ranging from 13.71 to 27.4 baht per
set for field furniture production, while simultaneously enhancing product value. Methodology that
is consistent with the circular economy and the organization's resource management based on the
5Rs principle: reduce, reuse, recycle, renewable, and refuse. It helps reduce pollution, minimize
waste generation in the product lifecycle, and promote sustainable environmental conservation,

which is a significant goal in the country's long-term development.
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