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Abstract 

Flood disasters, which are common in Bangladesh because of its deltaic geology and climate susceptibility, 

negatively affect the lives, safety, and homes of millions of people, especially in low-income and river-adjacent 

areas. Because traditional flood shelters lack provisions for food, water, sanitation, and financial support, they 

often do not provide long-term housing alternatives. By creating floating homes and other design features suitable 

for Bangladesh's socioenvironmental context, this project aims to explore innovative architectural solutions for 

flood resistance. Finding sustainable and context-specific design strategies that not only ensure safety during flood 

events but also foster long-term adaptability and post-disaster recovery is the aim. This article analyses relevant 

case studies, design precedents, and literature from domestic contexts using a qualitative, review-based 

methodology. Important considerations include different design considerations with the use of locally available 

materials, and multipurpose areas for livelihood support. Research indicates that when floating homes are 

constructed with low-tech features like amphibious foundations and other design considerations, they can 

significantly improve resilience in flood-prone areas. By using such architectural approaches, vulnerable 

communities can be turned into autonomous entities that can withstand and recover from the effects of disasters. 

The study concludes that disaster-resilient housing solutions in Bangladesh that are scalable, sustainable, and 

inclusive can pave the way for inclusive, sustainable, and scalable disaster-resilient housing solutions in 

Bangladesh. 

Keywords: Flood resilience, floating houses, disaster-adaptive architecture, design consideration, sustainable 

housing.  

1 Introduction 

Bangladesh lies in the Ganges-Brahmaputra-Meghna river delta, prone to floods, affecting more than 20% of its land area 

annually. Floods merely destroy infrastructure yet move millions of people, disturb livelihoods, and worsen poverty, especially 

in low-income rural and char land areas. Whilst embankments and temporary shelters are useful flood answers, they lack long-

term resistance. livelihood sustainability, the value of cleanliness and safety, especially for women and children, and the use of 

context-sensitive design concepts. Also, millions of people lack safe housing options as flood-prone communities tend to opt 

out of building rules. Look at architectural plans that use locally inexpensive, sustainable, and adaptive solutions to boost flood 

resistance in Bangladesh, with a focus on floating homes. 

In place of proactive, architectural design, most of the flood resilience research in Bangladesh has been on engineering solutions 

(such as embankments and shelters) or post-disaster restoration. Studies on floating houses and the lack of design frameworks 

that strike a balance between community involvement, scalability, and sustainability, as a long-term solution, are rare. Examine 

case studies of floating and amphibious homes from domestic areas. Determine which essential architectural elements—

materials, structure, and other consideration—are effective during floods. 

2 Literature Review 

Around the world, flood resilience frameworks emphasize adaptable design and socio-environmental 

sustainability. Flood resilience is an important aspect in with hazard exposure and vulnerability, emphasizing the 

need to design housing that both lessens the direct impact of flood and fosters community adaptability 

(Bhattacharjee et al., 2017). The Jamalpur case study in Bangladesh explores flood-resistant housing typologies in 

further detail by looking at elevation, local materials (such as bamboo and compressed earth), and climate-
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responsive design without conducting field surveys (Rahman et al., 2025). Amphibious housing during floods is 

increasingly a more reliable choice than permanent shelters. Buildings that float during floods, known as 

amphibious housing, are becoming a more robust option than permanent or higher shelters. Studies conducted in 

Bangladesh and at conferences (such as in Kerala, India) look at buoyant bases and mooring systems, highlighting 

opportunities and challenges in the context of implementation (Basak & Chowdhury, n.d.). 

Case studies show how floating and amphibious housing and design considerations can withstand growing flood 

levels without incurring structural harm. CRISP projects in Bangladesh and Southeast Asia explore design that 

includes energy resilience, multifunctionality, and foundation lift systems as environmental adaptation solutions 

(Moon, 2015; Strangfeld & Stopp, 2014).In order to foster long-term occupancy and climatic resilience, the 

Jamalpur assessment takes into account passive design elements alongside amphibious and stilt structures (Rahman 

et al., 2025). To maximize economic and environmental impact, flood-resilient techniques are paired with 

sustainable materials and design in the Jamalpur study (Rahman et al., 2025). Global research tests also support 

the use of hybrid bamboo-based systems for multi-hazard sustainable housing that is specific to South Asian flood 

and seismic risk contexts (MV & Philip, 2022). 

Elevating it is a basic design need to offer safety during heavy floods. In studies, the plinth must be raised at least 

2.5 meters above the ground during heavy floods. Using raised bamboo platforms or tiered earthen plinths, a 

minimum elevation of 0.6 to 1 m may be sufficient in low-intensity zones. During waterlogging, the raised base 

helps preserve ventilation and indoor order in addition to preventing flooding (Islam et al., 2017). An amphibious 

home's wall form should be adequate to resist rain and humidity while remaining lightweight. Common infill 

materials are recycled plastic earth block, bamboo mat board, marine-grade plywood, and ferrocement panels. 

These are fixed to structural frames made of steel or treated wood, which ensures both stability and adaptability 

when the water level changes. Another factor that adds buoyancy to floating structures is lightweight walls. Flood-

resistant houses are ideal for sloped roofing with lightweight solar-integrated panels or corrugated galvanized iron 

(CGI) sheets. These offer the potential for solar energy generation, rapid water drainage, and structural lightness. 

Along with giving shade and rain protection, overhanging eaves also aid in passive cooling (Rahman et al., 2025; 

Jahan Apu & American International University-Bangladesh, 2024). 

3 Case Studies  

3.1 Kanaighat, Sylhet: Design in Flash Flood Prone Area 

A disaster-resistant housing was built near the Surma River to work with issues like flash flooding and dampness. 

It contains an elevated plinth made from locally sourced stones, which is not ideal for structural concrete but 

effectively raises the home above flood levels and reduces ground moisture. A half wall made of mud and stone 

was also implemented and demonstrated to local masons as a practical and low-cost solution using regional 

materials. Bracings were used to enhance lateral stability and strengthen the structure against the strong winds 

common in the area. The new design significantly reduced dampness issues. It was well received by the local 

community and promoted awareness of resilient construction practices. (Islam et al., 2017) 

3.2 Flood-Resistant Sustainable Housing in Jamalpur District 

This case study shows the design of a flood-resilient house developed for areas in Bangladesh. Sustainable and 

locally available materials like bamboo, ferrocement, and recycled plastic composites were used for durability, 

cost-effectiveness, and environmental impact. A single-story structure elevated on reinforced concrete stilts was 

selected over other concepts like floating or amphibious designs. The flood-resilient house is elevated 2.5 meters 

above ground with a 40 m² layout that includes bedrooms, a kitchen, a sanitation unit, and a raised patio. It contains 

timber piles with reinforced concrete for stability, RCC covers for added strength, GRC panels for flooring, and 

lightweight recycled plastic sheets for construction. The house is designed to resist flood waters up to three meters 

deep and is fully waterproofed to prevent leaks. This housing prototype combines structural bracings, 

waterproofing, and sustainable features like solar panels and water storage to offer a durable, self-sufficient, and 

eco-friendly solution for disaster-prone areas. (Rahman et al., 2025) 

3.3 Amphibious Housing under the CORE Bangladesh Project 

The CORE Bangladesh project developed amphibious housing for poor to improve flood risk management in 

vulnerable areas. The pilot site is Sirajganj for this project because it is situated along Jamuna river which faces 

severe erosion and seasonal floods. People who weave cloth in handloom, living in flood areas faces problem with 

livelihoods. Raised plinths and temporary relocation give limited protection and cause problems like inconvenience 

or loss of belongings. Poor local warning systems make people depend on traditional ways to track water. To solve 
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this, a cheap floating house from Dutch idea was made. One expensive type made with imported parts and another 

cheap type made with local things like old water bottles. Houses are designed to support the load of handlooms 

and this enables uninterrupted income during floods. It has toilets that float. The project helps people stay home 

during floods, safeguard belongings and jobs, improve building skills, and shows success in government, business, 

and community teamwork. (Khan, 2020) 

 

4 Research Methodology 

This study adopts a qualitative and analytical research approach to explore architectural design strategies that could 

resist flood damage in Bangladesh. This research focuses on understanding and interpreting existing design 

practices and case studies related to disaster-resilient architecture. It considered socio-economic, geographical, 

environmental, educational, and material adaptability factors. It introduces patterns and strategies in existing 

designs that address disaster vulnerability, contextualism, cultural practices, and available resources by using 

thematic analysis. The primary method of data collection for this research is document analysis. We studied various 

types of secondary sources such as academic journals, government reports, architectural project files, NGO 

publications, and case studies based on flood resilient housing and related design considerations to this topic. These 

documents helped to understand the design considerations, construction techniques, and policy frameworks 

currently being used or proposed for disaster-resilient housing. Any field surveys, interviews, or participatory 

methods were conducted. Instead, the study relies on document analysis. Nonetheless, this approach ensures the 

research is based on credible and verifiable sources. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Research methodology flow diagram. 

 

 

6. Design Considerations 

6.1 Elevated Plinths and Raised Foundations 

Floods are a recurrent hazard in Bangladesh’s deltaic plains, especially in the northwest and northeast (Islam, 

A.K.M.S.). In such areas, rural dwellings require a minimum plinth height of two feet above homestead level 

(Public Works, n.d.). Studies show that structures with plinths ≥1 m suffered negligible flood damage, while those 

at 0.1–0.25 m sustained up to 70% damage (Fatemi et al., 2020). Thus, raising plinths significantly reduces 

vulnerability. The proposed design adopts a 2.5 m elevation for enhanced flood resilience (Rahman et al., 2025c). 
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6.2 Raised Earthen Plinths with Living/Storage Space 

Traditional strategies like machans - elevated bamboo or wooden platforms—support storage and daily activities 

during floods (Uzzaman & CCC Project). In Ulipur, Kurigram, plinths are typically raised 600–760 mm above 

known flood levels, enabling sustained household operations and sheltering livestock during 1–2 weeks of 

inundation. 

 

6.3 Wall and Roof Design 

To combat moisture and flooding, walls use lightweight, water-resistant ferrocement reinforced with bamboo, 

while roofs are elevated on timber/bamboo joists. Designs include ≥0.5 m overhangs, ≥30° slopes, and ventilated 

roof voids to allow fast runoff and structural ventilation. CGI or recycled plastic roofs are recommended for 

durability and thermal comfort, integrated directly with raised plinths to keep bamboo elements dry (n.d.). 

 

6.4 Building Height 

To lower the risk of flooding, coastal and high-flood zones need special building techniques. Because of this, 

people have suggested building two-story or elevated stilt-type buildings. One example is BRAC's climate-resilient 

housing project, which uses a two-story design. The base of this structure is raised and covers about 66 m² (708 

ft²).  This foundation is built to handle cyclone surge levels that are expected to happen in the next 100 years, 

taking into account sea-level rise predictions up to 2050.In the same way, traditional types of housing in these 

areas, like the Assam-type, Chang ghar, floating, and amphibious houses, also use elevation as a main feature. 

These designs usually have a single-story or raised single-floor living space above the expected flood level. The 

upper floors or roof space are set aside for storage or temporary shelter during floods. 

 

6.5 Amphibious and Floating Architectural Solutions 

Floating houses are flood-resistant homes that float on water and adjust to water levels. They use platforms like 

barrels, pontoons, or ferrocement. They have light superstructures, anchoring systems for stability, and utilities 

that don't need to be connected to the grid, like solar power and rainwater harvesting. These homes are ideal for 

flood-prone areas like haors and chars since they stay above water. Shidhulai Swanirvar Sangstha, a floating 

school, library, and homes on steel drum pontoons in flood-prone districts. Hossain, M. (2015). Amphibious houses 

stay on land during dry periods but float and rise with water during floods. It is anchored by vertical guideposts or 

sleeves. They are connected to utilities through flexible systems and are constructed on buoyant foundations, which 

are typically constructed of sealed barrels, pontoons, or chambers filled with foam. This hybrid design is cheaper 

than fully floating homes, as it stays grounded most of the year while still providing passive flood protection. The 

Buoyant Foundation Project in Bangladesh, which has tested prototypes using bamboo frames and drum pontoons 

in rural flood-prone areas, has shown the potential for local adaptation for low-income populations. Lacey, S., & 

Lam, M. (2016). 

 

Table 1: Key Properties and Applications of Disaster-Resilient Building Materials 

 

Material Type Key Properties for Resilience  
Typical Architectural 

Applications 
Advantages  

Bamboo 

High tensile/compressive strength, 

flexibility, lightweight, fast-growing, 

carbon-negative 

 

Structural frames, posts, 

beams, woven walls, roofing 

(shingles/mats), flooring 

Abundant, sustainable, low-

cost, high strength-to-

weight ratio, reduces CO2 

 

      

Ferrocement 

Lightweight, durable, highly 

impermeable, crack-resistant, and 

uniform strength 

 

Thin-walled elements: walls, 

roofs, foundations, water 

tanks 

Cost-effective, uses less 

material than conventional 

concrete, good for water-

resistant applications 

 

      

Recycled 

Plastics 
Waterproof, durable, lightweight  

Roofing sheets, wall infill 

(bottles filled with sand), 

flood barriers 

Eco-friendly (waste 

utilization), low-cost, 

innovative applications 
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Table 2: Multifunctional Design Features 

 

7 Conclusion 

 

Flood-resilient housing in rural Bangladesh necessitates a comprehensive approach that combines traditional 

wisdom with adaptable architectural solutions. Elevated plinths and multifunctional platforms such as machans 

have been used for many years to protect homes, animals, and food supplies during prolonged flooding, 

highlighting the value of low-cost, traditional techniques based on local knowledge. However innovative solutions 

like floating and amphibious homes could be game-changing, especially in areas that flood frequently or severely. 

By ensuring that homes can be occupied even during extreme disasters, these structures, which are designed to 

adapt dynamically to changing water levels, expand the meaning of resilience. Bangladesh can develop a 

framework for environmentally friendly and locally appropriate climate-adaptive housing. To safeguard vulnerable 

communities and improve long-term resilience in flood-prone areas, these tactics need to be promoted, 

documented, and incorporated into national housing and disaster risk reduction policies. 
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