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Abstract 
 

Mud architecture is a time-honored construction method that has been embraced by various civilizations for 

millennia and continues to be relevant in contemporary building practices. It refers to the process of building 

structures out of natural resources, including mud, clay, sand, and water. It represents vernacular architecture by 

blending it with the environment, conserving cultural traditions, involving the community, and highlighting 

human ingenuity. There are many factors contributing to the end of mud architecture in Bangladesh, but the most 

significant include modernization, urbanization, and shifting socioeconomic considerations. Rather than due to its 

socio-economic situation, Bangladesh can use its traditional and indigenous building construction methods, in 

part because skilled craftsmen are readily available and the cost of delivering inexpensive building materials in 

rural areas is lower. The aim of this paper is to evaluate the factors causing this gradual change in the indigenous 

mud house practices in Dinajpur district. In methodology, the research paper uses a variety of techniques, 

including observation on site, questionnaire interviews, relevant literature reviews, photography, and activity 

mapping. From the collected data, a qualitative interpretation is made through descriptive analysis, spatial 

mapping, and photographic analysis. The final outcome incorporates our understanding of a new construction 

strategy that provides a more resilient, low-maintenance, energy-efficient, and cost-effective building technology 

while recognizing the advantages of contextual indigenous methods of construction.  
 

Keywords: Mud architecture; Building construction technique; Socioeconomic situation; Resilience Contextual 

indigenous methods. 
 

1 Introduction 
 

Mud houses are traditional Bangladeshi housing used by impoverished families in rural and small cities. These 

single-family homes, typically one or two floors high, are vulnerable to floods and seismic forces due to their 

limited strength. In traditional mud houses, mud walls that are between 1.5- and 3.0-feet thick serve as the main 

load-bearing structure. However, because these walls and the roof structure are not a single unit, the building's 

ability to withstand lateral stresses like wind and seismic forces is affected (Oliver, 2006). 

The history of Bangladesh's pastoral impact reflects an identical growth trend. The traditional vernacular building 

style of Bangladesh is defined by elements like climate, culture, and resources. It has changed over time in 

response to the needs of its users. Bangladesh's traditional vernacular building style has evolved over time, with 

the selection and application of materials, building techniques, and spatial design significantly changing the 

housing typology in rural areas. However, the rural environment has led to a shift in housing typology, with 

traditional mud dwellings and thatched roofs disappearing. Contemporary house-building technologies are 

replacing traditional designs, affecting the uniqueness of vernacular architecture in rural areas. To look at this 

issue, an individual village of northwestern Bangladesh was chosen as the study region. Rudrapur has a long 

history of traditional earthen architecture that is currently being radicalized by such mindsets. Approximately 60% 

of the structures developed in the last ten years in the village were made of brick and concrete, reflecting a shift 

toward modern materials due to infrastructural and socioeconomic changes (UNDP & LGED, 2018). 

Bangladeshi architects, planners, and sociologists are exploring sustainable rural development strategies using 

earth and bamboo as construction elements, focusing on long lasting, low-maintenance, cost-effective, and energy-

efficient building technology that can be expanded in the future. 
 

2 The Aim and Approach 
 

Sustainable building design technology is crucial in modern architecture, transitioning from institutionalized 

forms to organic, energy-efficient designs. Local construction promotes cultural conservation and traditional 

wisdom, while understanding the decline of conventional building technology can lead to context-based, 

ecologically responsible design. Ultimately, the scope of this research extends to stimulating an argument towards 
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the concept of sustainable architectural practices in the context of rural Bangladesh by discussing an alternative 

design concept proposed for the study area. Sequentially, this research can be a guideline to identify some of the 

common fundamental issues behind the gradual disappearance of other types of indigenous practices in the various 

rural areas of this country. 

 

3 Literature Review 
 

After Major James Rennell’s extensive mapping of Indian geography, Dr. Francis Buchanan’s detailed survey and 

personal observations in Dinajpur stand out as one of the most authentic and reliable sources for understanding 

traditional housing patterns, indigenous architecture, and locally sourced building materials. His accounts, 

published in Buchanan (Hamilton), 1833, provide distinct descriptions of vernacular structures and construction 

techniques in the region, making it a foundational reference for architectural studies in rural Bengal Architecture. 

In 1988, after the aggressive flood the plane of this delta experienced an erratic disaster. Housing and Building 

Research Institute (HBRI) observed the ‘World Habitat Day’ on 3 October 1988. The title of the keynote was 

‘Rural Housing after floods in Bangladesh’, which was contemporary and apposite at that moment. The main 

research article of that ceremony cited the 1981 census report, which shows that 86.2% of people lived in villages 

and 13.8% people lived in cities. People are migrating toward cities for many different reasons. Housing and 

Building Research Institute (HBRI) conducted a census over 18 Districts of Bangladesh in 1985 on ‘Common 

methods of construction of housing and housing material’. This research article's "Long term planning" 

recommendations included encouraging the use of durable and sustainable materials. It was suggested that a 

comprehensive campaign be launched to promote the resilient and sustainable materials. The training programs 

conducted by Housing and Building Research Institute (HBRI) joint ventured with other organization and NGOs 

were recommended. It was a promising effort from the institute yet was not conducted into action for different 

reasons (Amrita Das et al., 2007). A suitable endeavor, the HBRI recently released a standard guideline for rural 

housing in disaster-prone locations (Housing and Building Research Institute, 2018). However, the guideline does 

not address the Dinajpur area as a floodplain and offer a design solution in spite of a wealth of facts, information, 

and proof. The Bangla Academy took the initiative to educate people about the current status of folklore in each 

of Bangladesh's districts. They wrote a number of books in succession, one of which is a representation of Dinajpur. 

Although an attempt was made to gather information from local builders, the results are not comprehensive when 

it comes to local architecture and housing (Bangla Academy, 2014). 

 

4 Methodology 
 

This study explores mud architecture, focusing on its limitations and building techniques. Data were collected 

through interviews, questionnaire surveys, and physical surveys. The physical assessment helped understand local 

mud house construction methods and their disadvantages. The questionnaire survey revealed changes in people's 

daily lifestyles over time, providing insight into sociocultural and economic aspects. Case studies examined 

various mud construction methods to provide insight into ongoing research. The study aims to identify potential 

solutions that consider social dynamics, contextual and climatic constraints, and address the changing practice of 

mud building in the research region. 

 

5 Study Area 
 

Bangladesh's climate is hot and muggy, with a short winter and a monsoon season. Mud architecture is common 

in suburban and village settings, suitable for low rainfall, dry climates, lateritic soil, and land above flood level. 

Although financially secure households prefer semi-pacca homes, some localities still have a larger proportion of 

mud dwellings. Mud architecture has been used for almost 200 years, particularly in the northern region with high 

temperatures, humidity, and little rainfall. The study area is Rudrapur in the Dinajpur district of Bangladesh, which 

offers excellent thermal mass and flexibility in earthquake-prone regions. The village's vernacular traditions, 

including deep mud walls on elevated planks and straw-thatched roofs, demonstrate the unique features of 

Bangladesh's rural mud architecture. Rudrapur was chosen as the initial site for investigating the gradual 

abandonment of mud architecture in the area. 

 

6 Mud Architecture in Dinajpur: Documentation and Analysis 
 

Dinajpur, located in northwest Bangladesh, is known for its centuries-old vernacular architectural traditions, 

temperate climate, and abundant agricultural land. Among of these traditions that stands out as a sustainable and 

culturally integrated building method that highlights how people have adapted to their surroundings is mud 

architecture, also known locally as ‘Meti bari’. In terms of architecture, Dinajpur's mud buildings have simple, 
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linear designs with rooms arranged around open courtyards. Common transitional areas that improve social 

interaction and ventilation are verandas and shaded thresholds. The minimal ornamentation frequently consists of 

patterns or sculpted reliefs that are thrust into the mud walls before they dry. 

Dinajpur's eco-friendliness and resilience are what make its mud architecture so unique. The structures are low-

energy, locally sourced, and easily replaceable by residents, all of which are characteristics that are consistent 

with modern concepts of sustainability. Concrete buildings are gradually replacing older structures because of 

shifting goals, climate vulnerabilities and the lack of official recognition or technical assistance for traditional 

methods. 

 

6.1 Soil Condition 

Surface soil in this area predominantly consists of loam and silt loam, with variations from sandy loam to silt loam 

and silty clay loam to clay loam. Soil pH of South Dinajpur ranged from 3.7 to 7.0 with a mean value of 5.21. 

Nearly 81.6% of soil samples were in the pH range of below 5.5 (acidic), 16.58% recorded a pH range of 5.5-6.5 

(slightly acidic) and a little number of samples (about 1.5%) in the pH range 6.5-7.5 (Neutral) from 256 soil 

samples (Soil Resource Studies, 2013). 

 

6.2 The Mud House of Rudrapur 

This research examines the native homes built by Dinajpur locals over a century ago, focusing on their design, 

architecture, use of locally available materials, and reasoning behind their construction. The inhabitants of 

Dinajpur have a hereditary knowledge of topography, environment, and microclimate, which has been influenced 

by disasters like floods, river erosion, and heavy rainfall. Interestingly, the form, function and spatial structure of 

local people houses successfully represent their sustainability and adaptability. One notable example is the 

ingenious usage of raised plinths as a protective platform against seasonal flooding and dampness (Babuly and 

Eity, 2017). However, over the last seventy years, there has been a significant change in their lifestyle due to 

climate change, socioeconomic factors, and technological advancements. Despite these changes, the inhabitants' 

sustainability measures and adaptive capabilities have been effective in their housing design. They have also 

implemented the use of plinths as platforms, demonstrating their spatial cognition and sense of security. 

Buchanan's description of indigenous dwelling patterns and design features aligns with locals' practices. New 

technologies have led to adaptations in polyethylene and CGI Sheets. Locals never embraced construction 

materials or designs that did not represent their native dwelling pattern or design. Instead, they made small 

improvements using their own creative methods. The adaptive response and acclimation of design for indigenous 

housing emphasizes the marginal user as the starting point for any strategy. Meti Handmade School is an excellent 

example of this practice.  
 

 
 

Figure 1. Conceptual sketch of site layout (author’s own drawing). 

 

 

 

6.3 Meti Handmade School, Dinajpur 

Through the rehabilitation of traditional building techniques and the transfer of these skills to the local people, the 

project serves to enhance the community's knowledge and craftsmanship. METI, a free and open learning 

environment, supports each student's unique skills and interests, offering a different teaching approach than the 

conventional frontal method. The METI School in Bangladesh is a unique architectural marvel that blends earthen 

walls, brick masonry, and local earthen building techniques. The ground level houses three classrooms with 

separate entrances, while the upper floor offers expansive views and mobility. The construction is supported by a 
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0.5 m deep brick masonry foundation covered in face cement plaster. The ground floor features load-bearing walls 

made using cob walling-like technology, with bamboo canes for the ceiling. The upper story's frame construction 

includes four-layer bamboo beams and reinforced stair and terminals. The corrugated iron roof structure is 

supported by bamboo rafters.  
 

     
 

Figure 2. Meti Handmade School, Dinajpur (photograph by the author, 2025). 

 

 

6.4 Intelligent Transformation 

Mud dwellings of Rudrapur are constructed without a suitable foundation. After excavating just, the ground to a 

width equal to the wall's thickness, the wall is built. Usually, there is no footing and the wall is immersed in the 

ground. The embedment often reaches a depth of 0.3 to 0.5 meters. Consequently, there isn't a solid bond between 

the structure and the earth. Because of the extreme lateral stress, the building may collapse easily. The usage of 

earth has several disadvantages, including poor compressive strength and less durability (Heathcote, 1995). Poor 

durability has been identified as a major issue influencing the use of earth.  

 

6.5 Construction and Maintenance 

Mud house construction is laborious and time-consuming, taking 60 days for two to three people. Brick homes 

require less time and workers, and the process of collecting mud can be more challenging. Maintaining mud 

houses can be challenging due to long-term shrinkage cracks, excessive dampness and rodent attacks. Animal 

dung can be applied as a protective layer but it needs to be renewed annually. Water is the most detrimental factor 

to a mud house's lifespan, as adobe is poorly resistant to moisture and water, and has poor mechanical qualities. 

This makes mud constructions suitable for areas with lower precipitation rates and less risk of flooding. 

 

 

7 Rethinking the Mud House Construction Process 
 

7.1 Mud Foundation 

 

A building's foundation is an essential component. A durable foundation that can efficiently distribute weight 

allows a building to remain for countless centuries. When thinking about mud construction, it is necessary to 

choose a stronger material for the foundation instead of mud. When building with mud, there are a number of 

options for the foundation: 

Stone can be used for foundations if local, but topsoil may be adrift. Supporting a single-story house's weight can 

be achieved by excavating topsoil like for a brick or stone foundation. Replace the excavated dirt with the trench, 

dampen it and ramp it to achieve the required proctor density.  

Bamboo can be cut into thin rafts for foundation or broken Matka or earthen pots can be used to create the 

necessary Proctor density by ramming the dirt Mud Wall Construction Techniques. 

 

7.2 Mud Wall 

 

The type and process of mud construction differ from place to place. It varies as per the climate and the type of 

soil availability. As for every different type of mud, we use a different construction method. Mud construction 

techniques can broadly be divided into 5 types: 
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Cob wall construction 

Cob is a cost-effective and easy-to-master method for building with mud, without reliance on produced materials 

or power equipment. It is fully recyclable and requires no expert effort. Cob is made by combining 25-30% clay 

with 75-75% sand and straw, resembling lean concrete. It hardens and takes on shape as it dries. Window openings 

can be created by placing operable or fixed glass windows at the desired location and height. 

 

Adobe construction 

Adobe, a building material made from earth and organic materials, is a popular construction method worldwide. 

It is made from a mixture of 25-30% clay, 70-75% sand, water and organic materials like sticks, straw, or manure. 

The bricks are blended, placed in a wooden container and sun-dried for up to four weeks in a shaded place. To 

prevent drying, water is sprayed on the bricks during this process. 

 

Rammed Earth and Bamboo House 

Rammed earth walls are non-load bearing, 18-24-inch-thick structures made from stable or damp sandstone or 

bamboo. They are non-load bearing, low embodied energy and produce minimal trash. The detachable form-work 

reduces lumber usage by up to 50%. These walls can regulate humidity, making them suitable for people with 

asthma and susceptible objects like crops. Rammed earth walls can effectively regulate humidity, maintaining 40-

60 percent, which is recommended for people with asthma and susceptible objects like crops. 

 

Wattle and Daub 

Daub, mud combined with additional binders, aggregates, and reinforcements, and wattle, a lattice made of 

interwoven wooden strips, are employed. Either by hand or with the assistance of animals, the daub is blended. 

Binders like clay, lime, chalk dust and limestone dust hold soil together. Aggregates like crushed stone, chalk, 

sand and dirt provide strength and stability. The wattle design determines aggregate size. Fibers like straw hair 

and hay reinforce the mud mixture, allowing flexibility and preventing shrinking. 

This method is one of the most sustainable and eco-friendly construction types due to its better stability and quick 

construction: First, a mesh of bamboo cane and straws is created and hung in between the gaps of the timber-

framed structure. Then, Mud mix is then plastered over this bamboo mesh. Further, it is whitewashed to increase 

resistance to rain. 

 

Earth bag construction 

The military's bunkers served as a model for a construction technique using bags packed with gravel and soil, with 

synthetic and natural materials like woven polypropylene and hemp, burlap, or other natural fiber bags being used. 

The first step in building an earth bag is excavating a trench. These bags are stacked row after row with easily 

accessible inorganic stuff within. There will be one or more barbed wire strands on top of every layer above the 

foundation. While fastening the bag in place, the weight of these earth-filled bags presses down on the barbed 

wire strands. The structure is subsequently built in the required shape and height by repeating this process layer 

by layer. 

 

7.3 Mud Mortar 

 

A substance mixture called mortar is used to fill in the spaces between bricks and blocks to keep them in place. 

Mortar can be made from the same clay that is used for building. Before utilizing clay as a mortar, there are a few 

things to consider:  

There should be no extraneous materials in the clay, such as pebbles and gravel. When clay is dry, it can be sieved 

to prevent this. Avoid using too much clay to prevent shrinkage and cracks. Sometimes, in order to strengthen the 

walls, we prefer to add stabilizers throughout the wall-building process, like cement or lime. In these situations, 

the mortar needs to be stabilized by at least 1.5 times the amount of mud blocks. 

 

Ideal mortar mix = Clay + 45-50% Sand + 7.5 % Cement/lime 

 

7.4 Mud Plaster 

 

In order to smooth out the rough texture of cob, rammed earth, and adobe walls, a final layer of plaster must be 

applied. It is usually advised against scraping out the excess material and to leave the mortar in between the mud 

blocks a little rough. This excess mortar would serve as a holding mechanism for the plaster. Plaster might consist 

solely of mud or include additional stabilizing agents like cement, lime or cow dung. 
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8 Conclusion 
 

Earthen architecture is an affordable, environmentally responsible, and sustainable option. Mud can undoubtedly 

prove to be a material of the future with the right stabilizing and structural procedures. Compressed and stabilized 

earth blocks (CSEB), among other environmentally friendly building materials, have the potential to be utilized 

even for tall buildings. Researchers are still trying to maximize the potential of this environmentally friendly 

building material. Not just Bangladesh, but other developing nations with significant rural populations are troubled 

by the fact that architecture does not cater to the majority of the rural population. The current study has shown 

that, despite the fact that distinct mud houses once dominated Bangladesh's rural environment, a wind of change 

has been set in motion that suggests that mud houses would eventually go extinct somewhere in the future due to 

a number of undeniable elements at play. In addition to validating the idea and benefits of the mud house, the 

introduction of the aforementioned Rammed earth and Bamboo structure can pave the way for more context-

based, research-oriented technologies that will be needed to ensure the rural housing typology in Bangladesh has 

a resilient future. Therefore, in order to create a brighter future for the country, the scholars must raise their own 

level of awareness regarding sustainability to that of these rural people. 
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