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ABSTRACT 

 

This project introduces the "FlexBin," a portable and odor-controlled trash bin designed 

for temporary flood shelters in Malaysia. Made from corrugated plastic (PP sheets), 

HDPE (High-Density Polyethylene), and recycled plastic, it aims to improve waste 

management for flood victims and volunteers. Key features include quick assembly, 

lightweight design, and flood resistance, ensuring easy deployment. The "FlexBin" 

automatically replaces liners to minimize contact with waste, preventing overflow and 

enhancing hygiene in crowded shelters. This solution reduces staff workload and 

promotes better waste disposal habits. 
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INTRODUCTION 

 

The "FlexBin" project addresses critical waste management issues in temporary 

shelters, especially during Malaysia's recurring flood disasters. Overcrowding and 

limited infrastructure in these shelters lead to inadequate waste disposal, overflow, 

and odor problems, increasing health risks. This project aims to develop a portable, 

odor-controlled waste system for flood victims and volunteers. By focusing on easy 

movement, odor prevention, and hygiene, the "FlexBin" seeks to improve sanitation, 

reduce relief team workload, and encourage proper waste disposal in crisis situations.  
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Figure  1 FlexBin 

 

MATERIALS AND METHODS 

 

Developing the "FlexBin" was driven by the urgent need for effective waste 

management in crisis shelters. The goal was a portable, odor-controlled bin to tackle 

overflowing waste and difficult transport. Initial design steps identified problems like 

overflowing trash, the heavy weight of bins for disposal, and the odor from uncovered 

waste, leading to design objectives of portability for easy movement and odor control 

for crowded indoor spaces. 

 

Material selection was vital for its performance in flood-affected areas. Corrugated 

plastic (PP sheets) was chosen for its light weight, foldability, and water resistance, 

making it suitable for emergencies. HDPE (High-Density Polyethylene) was considered 

for its durability, waterproof nature, recyclability, and affordability. Recycled plastic 

was explored for its low cost and sustainability, especially for non-structural parts. The 

design incorporates automatic liner replacement to reduce direct contact with waste 

and a fill-level indicator to prevent overflow. The structure will be quick to assemble, 

lightweight, and made of flood-resistant materials for rapid deployment and easy 

transport in dynamic crisis scenarios. 
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RESULTS AND DISCUSSION/FINDINGS 

 

Research and development for the "FlexBin" revealed significant challenges in 

shelter waste management and confirmed the potential of the proposed solution. 

Flood-induced displacements in Malaysia often result in inadequate waste disposal, 

leading to overflow, transport difficulties, and odor issues that worsen health risks. An 

individual can produce around 1-2 kg of waste daily, and a family around 3-6 kg, 

highlighting the large volume to manage. 

 

The "FlexBin" is designed for automatic liner replacement, minimizing contact with 

waste and preventing overflow, thus maintaining cleanliness in high-density 

temporary shelter environments. It serves as a vital hygiene tool, reducing disease 

spread and lowering the workload for shelter staff, while promoting proper waste 

disposal. 

 

The bin is made for rapid deployment, quick assembly, and easy placement in 

emergency shelters without special tools. Its lightweight and portable nature, 

achieved with durable, waterproof materials like corrugated plastic, HDPE, and 

recycled plastic, allows for easy transport during crises. Volunteers can quickly set up 

bins in key areas. Some models can include fill-level indicators to prevent overflow. Its 

sealed design controls odor and reduces pest exposure. After use, bins can be 

cleaned, collapsed, and stored or reused. 

 

Identified materials like HDPE are durable, waterproof, recyclable, and affordable. 

Recycled plastic is a sustainable, low-cost option for non-structural parts. Corrugated 

plastic (PP sheets) is lightweight, foldable, and water-resistant, ideal for emergencies. 

Benchmarking existing solutions showed strengths in portability and space-efficiency, 

but weaknesses in non-biodegradability, bulkiness, and capacity. The "FlexBin" aims to 

overcome these through its design and material choices. These findings confirm the 

"FlexBin's" importance for improving waste management and hygiene in humanitarian 

crises. 

 



  

 187 

CONCLUSION & RECOMMENDATION 

 

In conclusion, the "FlexBin" is an essential solution for hygienic waste 

management in flood-affected temporary shelters. It effectively addresses problems 

like overflowing trash, heavy bins, and odors, which compromise public health and 

hinder relief efforts. Its portable, odor-controlled design, utilizing lightweight and 

water-resistant materials, ensures rapid deployment and improves sanitation. The 

"FlexBin" reduces workload for relief teams and promotes proper waste disposal 

through its intuitive features like automatic liner replacement. 

 

For future development, it is recommended to prototype and test the bin in simulated 

shelter environments to validate its performance. User feedback from those affected 

by floods and relief workers should be incorporated to refine the design. Further 

material optimization, including exploring biodegradable liners, is crucial for strength, 

durability, and sustainability. A scalable production plan is needed for quick 

manufacturing, and collaboration with disaster relief organizations is essential for 

integration into existing response systems. The "FlexBin" represents a vital step towards 

enhancing sanitation and living conditions in temporary shelters. 
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