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ABSTRACT 

 
This thesis explores the intricate relationship 

between housing and culture, specifically within Thailand's 

earthquake-prone Chiang Rai province, focusing on the 

Kon Muang community. Recognising housing as both a 

practical necessity and a cultural artifact shaping identity, 

the study underscores the critical need to integrate cultural 

dimensions into post-disaster housing design for the well-

being of affected communities. 

In the Kon Muang context, animism and kinship 

beliefs significantly influence housing practices, forming the 

foundation for resilient and culturally appropriate designs. 

Utilising theoretical frameworks, including animism, kinship, 

modernisation, and type and typology concepts, the study 

integrates cultural attributes into housing design and 

construction practices. A case study approach examines 

both traditional and modern Kon Muang housing forms 

through architectural and typological analyses. 

The exploration of traditional Kon Muang houses 

underscores their deep cultural significance, highlighting 

spatial arrangements influenced by animistic and kinship 

concepts, as well as distinctive structural elements. Design 

briefs are created to introduce key cultural elements in Kon 

Muang housing practices, forming a foundation for 

integrating these aspects into architectural design. The 

research tracks the evolution of traditional housing 

practices during modernisation, identifying changes in 

spatial organisation, house forms, and structural elements. 

In assessing government housing designs, a lack of 

cultural alignment with Kon Muang's practices is 

highlighted, underlining the need for culturally sensitive 

approaches in housing design provision. In response, the 

thesis suggests culturally rooted housing designs as 

prototypes for alternative permanent government housing. 

These prototypes, incorporating cultural, architectural, and 

spiritual elements, function as communicative and 

preparatory tools, fostering understanding between the Kon 

Muang community and government authorities while 

anticipating future seismic events. Beyond their practical 

utility, these designs play a vital role in preserving and 

respecting Kon Muang's cultural heritage within their 

housing and community. 
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CHAPTER  1 

 

INTRODUCTION 
 

 This research investigates the housing culture within 

the context of earthquake response, focusing on the 

aftermath of a significant earthquake in northern Thailand in 

2014. The study underscores the pivotal role played by 

local housing practices deeply rooted in the region's culture 

in mitigating the physical and mental damages inflicted 

upon the earthquake victims. This cultural influence is 

considered crucial not only in emergency and temporary 

shelters but also in the development of permanent 

residences. 

During the immediate disaster response, the Thai 

government provided tents, while for the longer term, they 

offered designs for permanent houses, which could be 

downloaded for free. However, the affected individuals 

chose not to adopt these designs for various reasons, 

primarily because they were deemed incompatible with the 

local housing culture. These designs, influenced by 

European suburban typologies, were perceived as alien to 

Kon Muang residents regarding finance, cultural elements, 

spatial layouts, and structural practices. Instead, victims 

chose to live in their damaged homes, even though residing 

there posed potential risks of future earthquakes. 

The earthquake in Chiang Rai province revealed 

crucial information about the evolution of Kon Muang 

housing culture and practices. The transition from traditional 

to modern houses revealed certain continuities in Kon 

Muang housing culture. Traditional houses, constructed 

using handmade techniques and locally available materials, 

demonstrated earthquake resilience. In contrast, modern 

houses, though reflecting a modern lifestyle with materials 

like reinforced concrete and metal sheets, lacked 

earthquake resilience due to misapplications of these 

materials. 

This research identifies a gap between traditional 

houses, which are earthquake-resilient and culturally 

familiar, and current modern Kon Muang houses, which 

lack earthquake resilience despite embracing some aspects 

of Kon Muang housing culture. It also reveals a similar gap 

in post-earthquake housing design in Thailand, 

emphasising a lack of cultural considerations. 



2 
 

To bridge this gap, there is a need for housing 

designs that integrate cultural elements from traditional Kon 

Muang housing while addressing the shortcomings of 

modern materials. These designs should prioritise 

familiarity, intuitive construction, earthquake resilience, and 

adherence to cultural preferences, providing a viable 

alternative to government-provided housing solutions. 

Studying Traditional Kon Muang housing and its 

transition into Modern Kon Muang housing is crucial for 

understanding how housing relates to cultural practices. 

This qualitative research aims to extract design principles 

from the Kon Muang housing culture and propose a 

prototype house through architectural research. The focus 

is on the northern region of Thailand, home to millions of 

Kon Muang people who share similar cultural practices, 

especially after a recent earthquake. The goal is to uncover 

insights into how Kon Muang housing has evolved and 

develop design principles that respect and integrate cultural 

features, resulting in a practical prototype house. 

 

 

 

1.1 Earthquakes and issues of housing design 

  

 Earthquakes bring widespread devastation to various 

aspects of society, including daily life, politics, economics, 

and architecture (CRED, 2015; Jones, 2018; Ritchie & 

Roser, 2018). Beyond physical harm, the destruction of 

buildings also inflicts psychological wounds on victims—

housing damage triggers sudden displacement, disrupting 

the normal lives of those affected. Whether housing is lost 

or a sense of being uprooted from homes and land occurs, 

the psychological damage is significant, regardless of the 

extent of damage. Immediate restoration to normalcy is 

typically sought by victims (Carlier & Gersons, 1997; Navas, 

et al., 2017). Post-disaster relief comes in various forms, 

but housing presents particular challenges. Regrettably, 

housing provision during a disaster response is considered 

the least effective form of aid compared to humanitarian 

intervention sectors (IFRC, 2003). 

Prior research, such as Félix et al.'s (2013) study on 

post-disaster housing, highlights issues like politics, costs, 

and transportation. However, the primary problem in 

disaster-related housing is the mismatch between designs 
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and local contexts. Typically, provided housing fails to 

support victims' return to normal life, lacking space for 

cultural activities and being too complex to replicate. 

Essentially, earthquake victims prefer culturally suitable 

homes they build over externally designed options (Félix, et 

al., 2013; Johnson, 2008; Kronenburg, 2011; Twigg, 2006). 

The 2014 earthquake struck Chiang Rai province in 

Thailand, impacting both rural and urban areas (USGS, 

2014). Modern Kon Muang rural housing, constructed with 

non-engineered materials, suffered the most damage due 

to its earthquake vulnerability (Ornthammarath, 2015; 

Ornthammarath & Warnitchai, 2016). A key issue with Kon 

Muang rural housing concerning earthquake damage is that 

these modern houses were built without accounting for 

seismic risks in their architectural design (Sararit, 2016). 

Additionally, unsafe practices like extensions, repairs, and 

adaptations using modern materials have further 

compromised the structural integrity of these houses 

(Ornthammarath, 2015).  

Despite the risks highlighted by the 2014 Chiang Rai 

earthquake study, similar housing practices persisted 

across the northern region of Thailand among modern Kon 

Muang communities (Tansukanan, 2020). Consequently, 

insights from studying Kon Muang housing culture and 

practices can be applied to Chiang Rai province and other 

communities in the northern region. 

Traditional Kon Muang housing, originally 

constructed to harmonise with its environment and 

withstand challenges such as earthquakes, evolved into 

modern Kon Muang housing through the societal revolution 

known as Siwilai modernisation, initiated by the central Thai 

government. This transformation embraced new 

construction materials and techniques, replacing these 

homes with a contemporary aesthetic. 

Modern Kon Muang housing maintains cultural 

traditions, with residents using new materials alongside 

traditional knowledge to construct their own homes. 

Unfortunately, the earthquake-resistant features of 

traditional houses have been overlooked and replaced with 

new materials, causing damage and vulnerability to 

earthquakes.  

The Thai government's Department of Public Works 

and Town Planning (DPT) is the sole source of post-

disaster housing designs, providing free downloads of 
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earthquake-resistant plans. While DPT typically offers a 

range of housing designs for standard conditions, they have 

introduced Eurocentric earthquake-resistant designs for 

communities impacted by seismic events, notably the Kon 

Muang group affected by the 2014 earthquake. These 

designs are supposedly designed to meet the specific 

requirements of this demographic and their housing 

environment. 

Despite these support measures, the Kon Muang 

communities did not adopt the housing designs due to 

factors including high costs, complex technical 

specifications, the need for skilled technicians, material 

shortages, and, most importantly, the lack of cultural 

relevance. DPT had a limited understanding of earthquake-

affected modern Kon Muang housing and practices, which 

hindered a comprehensive understanding of their housing 

needs. This understanding is vital for developing housing 

designs and construction approaches that align with local 

culture and customs while effectively providing earthquake 

protection. 

This research addresses these gaps by investigating 

the evolution of housing culture in the Kon Muang 

community, including the development of construction 

practices, materials, beliefs, and customs. It explores how 

Kon Muang has adapted housing practices and culture, the 

initial integration and subsequent overlook of earthquake-

resilient mechanisms, and suggests their reintroduction into 

modern Kon Muang housing designs as efficient 

alternatives to government models. 

Focused on the earthquake-affected northern region 

of Thailand, including Chiang Rai province (figure 1), this 

study employs a case-study approach to collect housing 

samples for architectural and structural analyses, offering 

insights into local housing and the broader collective 

housing culture. 
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Map of Thailand (lower left), map of the northern region of Thailand (right), 

and the reported damages from the earthquake across the northern region 

communities. 

Sources: Damages report Earthquake Observation Division (2015) 

Bangkok 

Chiang Rai 

Province 

Northern Region 

Myanmar Laos 

Epicentre of 

2014 

earthquake 

Reported earthquake damage 

found across the northern 

region 

Figure 1: Map of Thailand and the northern region of Thailand 
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1.2 The housing culture of the Kon Muang 

 

Housing is shaped by a deep understanding of how 

the environment, materials, and societal norms come 

together within a shared culture to meet physical, mental, 

and cultural needs. The Kon Muang, who have been 

affected by the recent earthquake in Chiang Rai, 

demonstrate housing traditions rooted in their cultural 

history. These traditions have long accounted for natural 

challenges such as floods and earthquakes, well-

recognised phenomena within their community 

(Charernsuphakul & Temiyabhanda, 1996; Chaichongrak, 

1997; Nimsamer & Walliman, 2013; Khammoon & 

Oranratmanee, 2017; Waterson, 1995).  

While various ethnic groups reside in the province, 

the majority in both urban and rural Chiang Rai and the 

broader northern region are known as Kon Muang 

(Chotisukhratn, 2018; Ongsakul, 1986; Panin, 2003; 

Srisawat, 2008). These individuals are descendants of 

historical Tai ethnic groups that migrated from regions 

including Myanmar, Laos, and China, ultimately becoming 

the predominant group in Thailand's northern region 

(Blench, 2008). This migration process led to distinct 

cultures, dialects, and languages, setting them apart from 

other Thai regions (Kermal-Torres, 2004; Pain, 2008; 

Oranratmanee, 2015). 

Unlike their counterparts in Myanmar, Laos, and 

China, the traditional Kon Muang in Thailand has preserved 

and evolved the Tai ethnic culture, ensuring its continuity 

within modern society. This is why they use terms like Tai 

Yuan and Tai Lue, alongside Kon Muang, to encompass 

their traditional identity and housing heritage to the modern-

day Kon Muand people (Chotisukhratn, 2018; Wongted, 

2021). The traditional Kon Muang, inheritors of a robust Tai 

ethnic culture, hold their traditional houses as a reflection of 

their cultural identity (Chotisukhratn, 2018; Thubthun & 

Tandikul, 2017; Wongted, 2021). Their traditional houses, 

prevalent between 1850 and 1950, have mostly vanished, 

leaving a gap in understanding their practical aspects, 

particularly in relation to structural and architectural 

analysis. 

As a descendant, modern Kon Muang currently 

constitutes the majority in the northern region, blending 

modern influences with traditional elements in their way of 
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life (Nimsamer & Walliman, 2013). Their homes, including 

those affected by the recent earthquake, form the dominant 

housing style in the northern part of Thailand (Tansukanan, 

2020).  

As such, this study centers on the Kon Muang and 

their deep-rooted cultural heritage. This culture is infused 

with ancestral principles that echo through their daily 

practices, collective memory, and housing preferences. 

In terms of housing architecture, traditional Kon 

Muang housing is studied through the lens of Tai ethnic 

names, building on prior research to highlight both 

similarities and differences in relation to their origins within 

the broader Tai ethnic culture (Inpuntung, 2015; Panin, 

2008; Thubthun, 2017). These houses are examined to 

highlight aspects like site planning, built environments, 

cultural influences, and development according to 

contextual needs. 

The study of traditional housing across various 

regions in Thailand showcases designs that harmonise with 

local geography and climate conditions (Suttanan, 2018; 

Wongtansawas, 1986). For example, the housing design in 

central Thailand, characterised by its low-lying basin, 

reflects approaches to mitigate seasonal floods and 

mudslides (Antarikananda, et al., 2006; Chaichongrak, 

1997; Chansuebsri, 2013; Chuven, 2019; Duangviset, 

1996; Sirithanawat, 2019; Temiyabhanda, 2014; Uluchada, 

2020; Wallipodom, 2009). Similarly, the northern region of 

Thailand has long been prone to seismic activity 

(Khamboonruang, 2019; Wanitchai, 2016).  

While there is speculation about earthquake-resilient 

mechanisms within traditional Kon Muang housing 

(Khammoon & Oranratmanee, 2017), a comprehensive 

understanding of these aspects within Kon Muang housing 

studies, be they traditional or modern, remains obscure. 

Furthermore, the connection between housing culture and 

earthquake preparedness remains unexplored.  
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1.3 Evolution of Kon Muang housing 

  

 In summary, Kon Muang's housing culture has gone 

through three typological phases since before the 1850s. 

The ancestor of Kon Muang and their culture is based on 

the Tai ethnic people who live across the northern area of 

current Thailand, Laos, and Myanmar. They shared similar 

housing practices across the ethnic groups. Tai ethnic 

people moved into Thailand and started evolving housing 

practices to meet contextual conditions, including 

environmental conditions and climate, including 

earthquakes and rain. From the late 19th century to the mid-

20th century, they became the ancestors of the present-day 

Kon Muang people, establishing traditional Kon Muang 

housing with certain practices, beliefs, and culture derived 

from Tai ethnic groups.  

The Siwilai modernisation development from the early 

20th century to the mid-20th century has modern traditional 

Kon Muang houses through the perception of modernity, 

conveniences, and appearances. At the same time, the 

core cultural practices revolve around housing remain. 

Hence, the traditional Kon Muang became modern Kon 

Muang from around 1950 to the present day (figure 2). 

This broad lineage progression of Kon Muang housing 

evolution reveals an ongoing practice of housing culture 

that can be used as a foundation of the Kon Muang housing 

culture study and the trajectory of how their housing is 

supposed to evolve along with the continuity of practices 

and culture. In this case, the prototypical housing design 

proposed in this research aims to fit within this progression 

of the Kon Muang housing culture. It aims to retain cultural 

practices and customs studied to be continuity and to 

integrate practices that evolved and changed with the 

present-day Kon Muang. 

The following chapters will examine an in-depth 

investigation of these housing typologies and their practical 

and cultural evolution.  
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Figure 2: Diagram displays a summary of the evolution of Kon Muang housing from the past to present-day modern Kon Muang 

 
The transition from traditional to modern Kon Muang housing maintains enduring values rooted in animism and kinship, resulting in distinctive 

Kon Muang housing characteristics. DPT's earthquake-resistant housing designs seek to provide modern replacements for earthquake-affected 

Kon Muang communities in seismic areas, incorporating sleek modern designs and advanced construction materials and techniques. 
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1.4 Statement of the Research Problem 
 

Housing plays a crucial role in ensuring the well-

being of disaster victims, especially after events like 

earthquakes. Unfortunately, housing responses often 

overlook cultural preferences and fail to consider specific 

spatial and structural needs (Félix, et al., 2013; Johnson, 

2008; Kronenburg, 2011; Twigg, 2006).  

Post the 2014 earthquake in Thailand, the 

Department of Disaster Prevention (DDP) promptly 

provided emergency tents in line with national protocols. 

However, permanent housing design after the earthquake 

fell under the jurisdiction of the Department of Public Works 

and Town & Country Planning (DPT), a ministry not directly 

involved in disaster management. This separation of 

responsibilities may have led to a disconnect between 

users, situations, and the context. 

Despite this, there is a lack of a comprehensive 

assessment of the suitability of the Thai government's 

earthquake-resistant housing for earthquake-prone Kon 

Muang locals. Initial studies by Sararit (2020) highlight 

insufficient spatial support for the Kon Muang, necessitating 

an exploration of DPT housing designs to uncover 

architectural and structural mismatches with the local 

context (Sararit, 2020). 

Following the earthquake, Kon Muang constructed 

makeshift bamboo shelters while awaiting the 

reconstruction of their damaged homes. Despite structural 

risks, they prefer returning to their homes for the sense of 

familiarity and comfort they provide (Ornthammarath, 2015). 

However, these bamboo shelters, while somewhat suitable 

for victims’ cultural needs, lack sturdiness and permanency 

and do not include the necessary facilities. Sukkuy (2017) 

emphasises that these bamboo shelters, although 

temporary, reflect architectural preferences and cultural 

alignment, indicating modern Kon Muang's construction 

competence that caters to their culture's spatial and 

structural demands. Therefore, investigating their inherited 

housing practices is necessary. 

However, there is a significant lack of information 

about how modern Kon Muang housing is constructed and 

practiced, particularly for permanent residences. Although 

temporary shelters offer some insight, fully understanding 

the cultural influences and design choices in their 
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permanent housing is crucial, especially since the 

government emphasises housing design in this context. 

The northern-region provinces, including Chiang Rai, 

have a history of earthquakes (Wanitchai, 2016), making 

these events familiar within the local housing context. It is 

critical to acknowledge the gaps in housing information, 

particularly concerning the cultural evolution of modern Kon 

Muang and their construction practices.  

This study aims to bridge the knowledge gap 

regarding modern Kon Muang housing design, its evolution, 

and its culturally and earthquake-appropriate attributes. The 

findings will be integrated into design guidelines for 

earthquake-resistant housing, customised to match 

established Kon Muang building methods, available 

materials, and cultural aspirations. This ensures that the 

Kon Muang cultural identity is integrated into the design, 

facilitated by intuitive and familiar construction methods. 

The insights provided by this study could substantially 

benefit the Kon Muang community. By identifying 

vulnerabilities in their current housing and understanding 

their physical and cultural needs, they can effectively 

prepare for future earthquakes. Moreover, the design briefs 

generated could serve as a valuable resource for 

authorities, informing more appropriate housing designs for 

future earthquake scenarios and housing provisions. 

 

1.5 Aim of the study 
 

 This research addresses gaps in traditional and 

modern Kon Muang housing analysis, aiming to illustrate 

cultural elements and practices comprehensively. It informs 

housing designs and serves as a model for understanding 

local housing cultures, focusing on modern Kon Muang 

housing architecture as a foundational model for 

investigating diverse local dimensions. 

For practical applications, the research provides 

earthquake-resilient housing alternatives for affected Kon 

Muang communities, aligning with the government's 

housing provision project. The prototypes prioritise 

sustained usability and align with the Kon Muang housing 

culture, emphasising cultural customs, flexibility, expansion, 

repair, and adaptation. Through integrating cultural 

elements in the design process, the research aims to 
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formulate affordable, culturally appropriate, intuitive, and 

locally friendly alternatives to government designs. 

Unlike traditional technical drawings, this research 

generates designs rooted in Kon Muang's construction 

customs, ensuring local comprehension. Architectural 

analysis processes, detailed drawings, and diagrams 

complement technical drawings, minimising 

misinterpretation and enhancing communication among 

local authorities, designers, and residents regarding 

housing designs and future preparations. 

 

1.6 Research question 

 

 The research aims involve exploring culturally 

relevant aspects of modern Kon Muang housing and tracing 

their evolution within Kon Muang culture. The ultimate aim 

is to create housing design prototypes that align with the 

government's initiative for permanent Kon Muang housing 

design provision. The research seeks to develop housing 

designs that serve as alternatives to the government's 

approach, incorporating structural and architectural 

elements that culturally suit the Kon Muang community's 

preferences for future earthquakes. Therefore, the main 

research question is; 

 

How can a culturally appropriate design for earthquake-

resilient housing be developed for modern Kon 

Muang? 

 

 Housing culture encompasses societal and religious 

beliefs, shaping housing preferences and design (Jabareen, 

2005). In other words, abstract cultural elements influence 

the physical housing form (Rapoport, 1969), stimulating 

sub-questions to investigate Kon Muang culture's impact on 

housing and its built environment. The following sub-

questions primarily revolve around the analysis of 

architecture, specifically examining how cultural 

characteristics appear within spaces and structures. This 

interaction between culture and design holds paramount 

importance in understanding housing, which will 

subsequently inform the design process in Chapter 9. The 

sub-questions are as follows. 
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 Sub-question 1) How is Kon Muang’s housing 

culturally produced?  

Sub-question 2) How does the cultural production of 

Kon Muang housing influence the resulting spatial 

typology? 

Sub-question 3) How does the cultural production of 

Kon Muang housing contribute to the structural typology, 

including earthquake-resilient mechanisms? 

Sub-question 4) How can the synthesis of all sub-

questions conclude in the development of a culturally 

appropriate earthquake-resilient housing design, offering an 

alternative to government-designed housing? 

         

This study explores intangible cultural elements within 

Kon Muang culture, particularly animism and kinship, 

exploring their translation into spatial and structural 

practices. Furthermore, it investigates the interplay between 

the Siwilai modernisation and its influence on the 

development of housing culture and practices (sub-question 

1)  

Subsequently, the study utilises typology to examine 

how these cultural factors influence the evolution of modern 

Kon Muang housing (sub-question 2) and how they impact 

structural changes, vulnerability, and performance during 

earthquakes (sub-question 3). 

Lastly, the study integrates insights from the 

preceding sub-questions to present prototypes of housing 

designs that encompass the identified constructive 

elements. These prototypes not only illustrate the flexibility 

and applicability of these elements across various design 

possibilities but also resonate with the preferences of the 

present-day modern Kon Muang community (sub-question 

4). 

 

1.7 Research objectives 
 

The exploration of animism, kinship, and societal 

evolution serves to underscore the creation of the house 

practices and housing culture of the Kon Muang 

community. As a result, the objectives for sub-question 1) 

are as follows: 
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Objective 1) To establish the relationship between 

intangible cultural aspects and modern Kon Muang housing 

architecture.  

Objective 2) To synthesise cultural aspects 

appropriate to modern Kon Muang into the design briefs. 

Regarding sub-question 2), the cultural elements 

identified in sub-question 1 foster practices of house 

designs, layouts, and functional structures that become 

ingrained within the community. With this, the objectives for 

this sub-question are as follows: 

Objective 3) To unveil how modern housing practices 

within Kon Muang culture further develop and refine spatial 

organisational types rooted in Kon Muang culture. 

Objective 4) To compile the spatial types into design 

briefs for the subsequent housing design processes. 

For sub-question 3), culture additionally gives rise to 

structural practices that harmonise with spatial 

arrangements, context, and the activities of the Kon Muang. 

Therefore, the objectives of this sub-question are as 

follows: 

Objective 5) To clarify the evolution and creation of 

structural configuration types in modern Kon Muang 

housing, examining their potential continuity or divergence 

from inherited Kon Muang housing culture. 

Objective 6) To synthesise the structural types 

information into design briefs for the latter designing 

processes.As for sub-question 4), all enduring cultural, 

spatial, and structural elements, including the earthquake-

resistant mechanisms explored and established in the prior 

sub-questions, will be translated into prototype housing 

designs. Consequently, the objectives of this sub-question 

are as follows: 

Objective 7) To synthesise all formulated design briefs 

into prototype housing designs 

 

1.8 Structure of the thesis 

 

 After the introductory chapter, the thesis has three 

main sections. The first (Chapter 2 to Chapter 4) critically 

explores earthquake-relief housing literature, emphasising 

global and Thai perspectives on cultural appropriateness 
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and housing response after earthquakes. This section also 

introduces the theoretical framework and research 

methodology. The second (Chapter 5 to Chapter 6) 

analyses Kon Muang's housing culture, blending cultural 

elements into design briefs for both evaluation and the 

design process. The third (Chapter 7 to Chapter 9) focuses 

on applying design briefs to assess government housing 

designs for cultural alignment. It then shapes a housing 

prototype, covering development, recommendations, 

guidelines, and variations. Details of each chapter are as 

follows: 

Chapter One introduces the context for the research 

and states the research problem and its relevance. It offers 

a broad assessment of earthquake-relief housing provisions 

on a global scale and within the context of Thailand. This 

chapter also introduces the housing culture specific to the 

Kon Muang, along with the challenges related to permanent 

housing provision. Furthermore, the chapter articulates the 

research's statement, objectives, and research question. 

Chapter Two examines the global and Thai 

perspectives on earthquake-relief housing design. It covers 

a wide range, including housing design concepts, 

management processes, and issues like physical, political, 

technical, and cultural concerns, with a focus on permanent 

housing solutions. Moreover, this chapter stresses the Thai 

government's endeavors and potential conflicts within its 

management system when providing permanent housing. 

The chapter underscores the profound interplay between 

housing and culture, underscoring its significance for 

people's well-being, particularly in the aftermath of 

disasters.  

Chapter Three explores a theoretical framework that 

offers insights into the cultural production of housing and its 

application to housing design. It investigates the profound 

animism and kinship ideologies rooted in the Kon Muang 

culture and the impact of Siwilai modernisation on the 

evolution of Kon Muang society. Moreover, exploring the 

concept of type and typology is a valuable addition to the 

cultural and architectural analysis conducted in the 

subsequent sections. 

Chapter Four presents the design research and 

methodology. The investigation employs architectural 

analyses, incorporating a case study approach and 
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architectural interpretation as tools for examining housing 

architecture and its cultural elements. 

Chapter Five reviews the housing practice and 

construction that are a product of the local Kon Muang 

culture. This chapter lays a foundation for understanding 

the housing culture of the Kon Muang and the overarching 

principles of house form and practices that persist through 

time. Finally, this chapter contributes the first design brief to 

be used in the housing design prototype in the later 

chapter. 

Chapter Six examines the space and structural 

typology within modern Kon Muang housing, illustrating the 

integration and inheritance of traditional housing culture into 

current practices. This analysis highlights the evolution of 

modern Kon Muang preferences from their traditional roots, 

as reflected in spatial and structural arrangements. 

Consequently, it identifies enduring types and patterns that 

are vital to modern Kon Muang housing culture. This 

chapter also investigates previously unexplored structural 

vulnerabilities and offers suggestions for improvement 

based on the structural analysis from the previous chapter. 

Additionally, it presents the second and third design briefs 

for the upcoming design chapter. 

 Chapter Seven explores the government provision of 

permanent housing to understand why these designs do not 

resonate with the local Kon Muang victims. It investigates 

the spatial and structural configuration of the government 

designs. It highlights the ways in which these designs 

depart from or ignore the key elements of Kon Muang 

housing culture. 

Chapter Eight proposes permanent housing design 

prototypes through architectural design procedures. These 

prototypes are alternatives to the current Thai government 

designs and exemplify the integration of the principal 

cultural aspects analysed in the preceding chapters. This 

ensures their appropriateness for the Kon Muang and their 

unique cultural heritage. 

 Chapter Nine concludes the overall idea of cultural 

aspects in the housing design and underscores how 

essential they are to the local people. This chapter also 

suggests that this research can be a foundation for further 

academic studies and architectural practices. 
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CHAPTER 2  

 

LITERATURE REVIEW 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter examines the connection between 

housing and culture, with a focus on post-disaster housing 

challenges globally and in Thailand's earthquake-prone 

Chiang Rai province. Housing is more than just shelter; it 

represents cultural identity and practices. Neglecting culture 

in housing design is problematic, especially for the well-

being of disaster victims. 

Thailand faces earthquakes, but government 

responses for the Kon Muang community often do not 

match local culture, resulting in complex and costly 

permanent housing solutions in earthquake-prone areas. 

This chapter examines how cultural aspects can be 

integrated into housing concepts, emphasising their role in 

design, construction, and symbolism. Incorporating cultural 

sensitivity into disaster housing is vital for inclusive, 

sustainable solutions. 

Within Kon Muang culture, animism and kinship 

beliefs significantly shape housing practices. To develop 

resilient, culturally pertinent designs that truly cater to the 

needs of impacted communities, it is crucial to grasp the 

cultural dimensions of housing and its evolution within the 

context of changing conditions. 
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Figure 3: Following the 2014 Chiang Rai province earthquake, the Thai government supplied emergency 

tents initially and later introduced earthquake-resilient housing designs for Kon Muang victims. 
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2.1 Background: Natural disasters and earthquakes  

 

Every year, natural disasters resulting from naturally 

occurring hazardous events cause damage to millions of 

victims, including the local environment, governments, and 

broader societies. According to the Internal Displacement 

Monitoring Centre, East Asia and the Pacific Region, which 

includes Southeast Asia, are home to the most disaster 

displacement cases worldwide (figure 4). Earthquakes 

cause the most displacement in this region compared to 

other natural disasters. It affected most of the low and low-

middle-income populations, according to the 2020 data 

(IDMC, 2021). Other familiar natural disasters include 

floods, tropical storms, tsunamis, and landslides. 

Remarkably, Southeast Asia is prone to seasonal floods, 

storms, and earthquakes.  

Natural Catastrophe Statistics have announced that 

Southeast Asia has more geophysical, meteorological, and 

hydrological events than any other part of the world 

(NATCAT, 2018). These hazards are recurring events over 

hundreds of years and will continue to occur in the future. 
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Edited from: (Swiss Re Institute, 2021) 

Southeast 

Asia region 

Figure 4: Catastrophes Affected Area Map According to Number of Victims 2000-2020 
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Furthermore, the risk statistics and trends have 

shown that these events are likely to increase, and more 

damage is expected as climate changes affect every part of 

the world (Hoeppe, 2016; Munich Re, 2020).  

Southeast Asia comprises several countries with 

highly vulnerable populations, including the poor and 

marginalised. These vulnerable populations are anticipated 

to suffer more from disasters in the future (IPCC, 2014), not 

just in terms of casualties but also with significant damage 

to buildings, i.e., housing. As a result, victims are displaced 

from their homes, which leads to a decrease in housing 

value and locals’ quality of life (Boelhouwer & Heijden, 

2018). Furthermore, unlike any other event, a series of 

aftershocks continue to affect buildings after an earthquake, 

which prevents the victims from returning in fear of the 

safety and instability of their homes. In the case of a more 

devastating earthquake event, displaced persons could be 

forced to move away from the area and become one of the 

most vulnerable populations  (Concern Worldwide U.S., 

2017). 

 

The loss of homes and displacements are the 

leading causes of physical and mental health issues due to 

belonging and identity loss (Carlier & Gersons, 1997; 

Navas, et al., 2017). In addition, the event's highly 

unpredictable and uncontrollable nature has caused mental 

health problems for the victims (Caia, et al., 2010), 

including psychological distress for adults and children alike 

(Kilic, et al., 2006; Najarian, et al., 2001). Ultimately, the 

relocation or moving away from their homes due to potential 

or past damages may lead to the development of a 

traumatic disorder (Najarian, et al., 2001). 

The psychological effects of earthquakes on victims 

are present regardless of the degree of destruction due to 

the potential threat. Housing supports psychological well-

being in various aspects: expression of identity, everyday 

activities, and cultural practices support, thus becoming 

more than a physical commodity (Hayward, 1975; Jones, 

2018). Therefore, providing earthquake victims with only 

physical shelters is not enough for a successful disaster-

relief housing response (Félix, et al., 2013; Hadafi & Fallahi, 

2010; Johnson, 2007; Jones, 2018; Zhang, et al., 2014). 
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2.2 Earthquake damages to local housing in Chiang 

Rai province  

 

Earthquakes were the deadliest natural disaster in 

Thailand between 2000 and 2018. 77% of fatalities from 

natural hazards occurred due to earthquakes in Thailand 

(EM-DAT, 2020). Thailand is located outside the Ring of 

Fire seismic belt, which used to be perceived as a low 

seismic hazard zone; however, earthquakes that cause 

extensive damage are not uncommon and should not be 

underestimated (Minas, 2020). There are 15 seismic faults 

in Thailand (figure 6), of which nine are located in the 

northern region. Also, earthquakes in Thailand are 

influenced by more than 50 actives faults outside the 

country. Most of these are located along the border with 

Myanmar, close to Thailand's northern region (AHA Centre, 

2015; Minas, 2020; Pailoplee & Charusiri, 2016).  
 

Frequency of Thailand’s natural disasters (top) 

compared to the mortality rate of natural disasters in 

Thailand (bottom) 

Source: (CRED, 2015) 

Figure 5: Frequency of Thailand’s Natural Disasters Diagram 
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Ring of Fire map (left) and active faults map in Thailand and the areas at the border with Myanmar (right) 

Source: https://www.britannica.com/place/Ring-of-Fire (left), edited from (Pailoplee & Charusiri, 2016) (right) 
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Figure 6: Ring of Fire map and active faults map 
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In 2014, an earthquake occurred in the northern 

region of Thailand, home to more than 6 million people. The 

earthquake's epicentre was in Chiang Rai province, where 

its infrastructure, historic architecture, public buildings, and 

housing were damaged and destroyed (figure 7). It was 

considered the second-largest earthquake in modern Thai 

history (Ornthammarath & Warnitchai, 2016). The 

occurrence with more than 700 aftershocks, damaged more 

than 8,000 houses and completely destroyed more than 

100 (DPT, 2014; Noisagool, et al., 2016; Ornthammarath & 

Warnitchai, 2016; Pananont, et al., 2017; Sermsri, et al., 

2017). The Thai government and local authorities provided 

temporary tents for emergency relief. 

Studies showed that houses built with reinforced 

concrete systems suffered more damage than wood houses 

built in the same area (Ornthammarath, 2015; 

Ornthammarath & Warnitchai, 2016). Both reinforced 

concrete houses and wood houses were built locally without 

extensive mechanical or technical knowledge of the 

mechanical properties of the concrete. The study of Sararit 

(2016) and Pananont, et al. (2017) indicates that the locals 

built their own homes with modern materials but had little 

knowledge of safety and appropriate information on the 

materials. They were not designed for earthquake 

resistance (Pananont, et al., 2017; Sararit, 2016). It means 

that locals knew the building customs and practices but 

lacked knowledge of the suitability and safety of modern 

materials. It led to unsafe housing construction practices, 

resulting in extensive damage to the reinforced concrete 

houses. 
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Image sources: https://earthquake-report.com/2014/05/05/strong-earthquake-thailand-on-may-5-2014/ 

 

Figure 7: Damages to the modern houses that had used reinforced concrete structural system 
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A survey after the earthquake indicated that most 

buildings, especially the local housing, were damaged due 

to the use of non-engineered methods. Inadequate 

regulations and low awareness of local earthquakes have 

led to the vulnerability of local housing due to a lack of 

seismic design (Ornthammarath, 2015). Moreover, the 

awareness and knowledge of earthquake-safe housing 

practices have never been transmitted to the locals despite 

the realisation that they live in an earthquake-prone area 

(Sararit, 2016). Another earthquake occurred close to the 

northern region of Thailand in 2019. Interestingly, the 

affected Kon Muang people recognised the unsafe practice 

of their non-engineered reinforced concrete house and 

evacuated to a wooden house for the feeling of safety 

(Workpoint News, 2019).  

 The northern region of Thailand has always been 

earthquake-prone and will likely occur in the future 

(Khamboonruang, 2019; Wanitchai, 2016). Cultures prone 

to frequent recurrent disasters must develop strategies and 

devise buildings resistant to their impact (Oliver, 2003). 

Specifically, the Kon Muang people must simultaneously 

develop such practices to cope with earthquakes and 

climatic requirements. Cultural features are created as an 

overarching method to preserve the practice that has been 

understood, developed, and acknowledged by people in the 

community appropriate within specific contexts and 

situations (Oliver, 2003; Rapoport, 1969; Rudofsky, 1981). 

As an inheritor of the culture, housing practice and cultural 

attachments have yet to be explored in the modern Kon 

Muang case. In recent years, the Thai government's 

housing design fell into this deficiency of information and 

created housing designs that are not appealing to the 

modern Kon Muang people. 
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2.2 Global government housing response to 

earthquake relief and Thai government cases 

 

Globally, attempts have been made in housing 

design and provision for natural hazards; however, many 

failed to meet cultural needs, leading to adverse physical 

and mental consequences for the victims (Félix, et al., 

2013; Johnson, 2008; Kronenburg, 2011; Twigg, 2006). 

Housing is a manifestation of a culture that materialises the 

understanding of people, environments, and worldviews (Al 

Husban, et al., 2021; Frampton, 1983; Rapoport, 1991; 

Rapoport, 1998). At the same time, housing portrays how 

people adapt, develop, and resolve daily-life issues while 

acknowledging their customs and culture (Hofstede, et al., 

2010; Jabareen, 2005; Rapoport, 1969).  

Culture and housing work simultaneously in 

complement. Disregarding culture in housing design and 

provision increases damage to people’s livelihoods, 

especially after traumatic disasters in which victims suffer 

physically and mentally. 

Disaster housing provision is not new. Non-

governmental organisations (NGOs) such as the United 

Nations (U.N.) and the International Federation of Red 

Cross and Red Crescent Societies (IFRC/RCS) have 

helped and produced solutions for humanitarian aid in 

accommodations and services across various situations 

and locations. The publications from these NGOs are used 

in many countries, including Thailand, as a government-

approved rudimentary guideline and code of conduct for 

disaster events. Most of such guidelines focus on the 

emergency or temporary shelter where victims are ideally 

required to live for a certain small amount of time.  

Arguably, a disaster-relief procedure's first stage is 

finding a safe place for victims (Quarantelli, 1982). That is 

why an emergency shelter is designed. Ideally, the victims 

would move from temporary to permanent housing in a 

clear path of progression that any government could use to 

make the appropriate decision at each stage of the housing 

provisions (Bashawri, et al., 2014). However, if housing is 

understood as a product, the implementation can be viewed 

as an unrealistic linear progression (Johnson, 2007; Zhang, 

et al., 2014). 

Victims are forced to live in their shelters for longer 

than the intended period before moving to a more 



28 
 

permanent house (Fayazi & Lizarralde, 2018). In this case, 

victims try to adapt and put some effort into altering the 

space to meet their everyday activities and practices 

(Hadafi & Fallahi, 2010; Johnson, 2002). It suggests that 

shelters provide inadequate space for displaced victims to 

perform their cultural practices and identities. 

Similar concerns have been raised about permanent 

housing projects. Researches highlight a lack of 

understanding of sociocultural aspects in most international 

response practices, leading to an inappropriate housing 

design in general (Félix, et al., 2013; Johnson, 2008; 

Kronenburg, 2011; Twigg, 2006). When victims move from 

temporary shelters to permanent houses, the spatial 

support for specific activities remains deficient. 

In times of disaster, everyday activities do not stop, 

thus reflecting socio-cultural needs regardless of the time 

and situation. These needs are a product of a culture that 

directly and indirectly influences how people live. Therefore, 

sociocultural aspects in housing provision are not to be 

neglected as the design of the house cannot be separated 

from those who dwell in them and their everyday lives 

(Asquith, 2006).  

On a global scale, on top of the inappropriate cultural 

aspects, temporary shelters and permanent housing have 

been criticised for requiring expensive materials and 

construction methods to meet essential short construction 

times (Félix, et al., 2013; Hadafi & Fallahi, 2010; Johnson, 

et al., 2006). It can be argued that a rushed housing 

delivery is due to the political agenda behind the housing 

provision, which drives the government, or other relevant 

organisations, to save time to see results immediately 

(Tauber, 2014). Political influences also play a prominent 

part in most disaster housing provisions. A clash between 

organisations, governmental bodies, and stakeholders have 

caused disorientation in decision-making, material 

provision, and the construction of housing altogether 

(Boano & Garcia, 2011; Cuny, 1994). 

Generally, the government’s housing delivery 

introduces modernised housing design ideas and 

construction techniques. On the one hand, this helps 

universalise housing designs to construct houses easily. On 

the other hand, it promotes modern ideology in rural areas 

(Desai & Desai, 2011; Tauber, 2014). Nevertheless, this 

strategy undermines relevant design considerations, such 
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as the environmental and cultural appropriateness of the 

housing.  

 

2.3 Thailand government housing design as a 

prevention and preparation method 

 

The Thai government retains exclusive control over 

disaster management in Thailand. Typically, the 

government takes the initiative to arrange and equip local 

authorities with designated public areas for temporary use 

in anticipation of natural disasters, particularly seasonal 

floods (Phongsathorn, 2012; World Bank, 2012). 

After the 2014 earthquake in Chiang Rai province, 

the government authorised the local authority to provide 

tents and emergency shelter to the Kon Muang people 

affected by the earthquake. 

In comparison to earthquakes, the Thai government 

has a better understanding of the damages and 

displacements caused by floods. They have implemented 

effective measures such as providing temporary public land 

allocations and adequate emergency tents to assist flood 

victims (Bravi, et al., 2017). These provisions serve as 

temporary solutions while the affected individuals await to 

return to their homes (Nabangchang, et al., 2014).  

However, in managing earthquake responses in 

Thailand, the government's systems are notably lacking. 

There is a lack of analysis and risk assessments despite 

the occurrence of frequent destructive earthquakes in the 

same areas (Pananont, et al., 2017; Sararit, 2016). For 

instance, figure 8 illustrates the Thai government's attempt 

to support earthquake victims with flimsy tents compared to 

the more robust tent systems used in flood responses. This 

suggests that the government's preparation for earthquakes 

may be inadequate. 
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Thai local authorities provided temporary tents during the 

2014 earthquake at the side of the village road (top) 

compared to the flood victims with organised emergency 

tents in the designated airport terminal (bottom). It shows the 

lack of preparation from the Thai government for earthquake 

disaster management. 

Image sources: http://www.geothai.net/chiangrai_earthquake/ 

(top), 

https://latimesblogs.latimes.com/world_now/2011/10/flooding

-bangkok-airport-closed.html 

Figure 8: Attempts to alleviate victims' displacement after 

natural disasters by the Thai government 
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Following the 2014 earthquake, the Kon Muang 

people, who were severely affected, experienced extensive 

damage to their houses. However, instead of relying solely 

on the government's tents, the victims chose to construct 

their own temporary shelters within the area as they waited 

for government assistance (Leelathaweewat & Wanitchai, 

2014; Workpoint News, 2019). These temporary shelters, 

made from locally sourced materials like bamboo and straw 

(figure 8) highlight the resourcefulness and the construction 

competence of the local people.  

Nevertheless, the bamboo shelters were originally 

constructed to serve their way of life temporarily, without the 

provision of proper toilets, sanitation, or facilities (Workpoint 

News, 2019). It provided fundamental spatial configuration 

without consideration of rooms and walls. Bamboo 

materials were not treated and prepared for the prolonged 

use, effecting the need for replacement with more durable 

housing. 

The government's efforts to address post-earthquake 

housing issues included the reconstruction of damaged 

homes. However, these efforts faced various complications, 

such as challenges in resource procurement, labour 

shortages, and extensive waiting times (Rudto & 

Rasisuttha, 2015; Sermsri, et al., 2017; Sukkuy, et al., 

2017). In light of the situation, the locals chose to build 

temporary bamboo shelters as they awaited the 

government's reconstruction plan to be implemented. 

In an attempt to provide longer-term housing 

solutions, prefabricated houses were also offered to the 

earthquake victims. For instance, in the case of the local 

authority in Chiang Rai province, a sample design using a 

prefabricated galvanised steel frame was introduced for the 

Kon Muang locals (figure 9).  

Engineers and necessary tools were transported to 

the area along with the prepared steel framework. This 

provision showcased a housing prototype for earthquake-

prone areas. However, the local residents later had to 

modify these homes using locally sourced materials to meet 

their specific spatial requirements. The galvanised steel 

structure were complex and costly to implement without 

proper tools and technical skills (Rudto & Rasisuttha, 2015; 

Sukkuy, et al., 2017).  

 Moreover, the government employed education 

programs to raise awareness among locals living in 
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earthquake-prone areas about the nature of earthquakes 

and how to respond during emergencies (Kittiwarakul, et 

al., 2015; Suwanmolee, 2016). However, there is still a lack 

of comprehensive understanding regarding the potential 

damages earthquakes can cause to local homes (Maly, et 

al., 2022; Sararit, 2016). 

Similarly, various NGOs and national foundations 

attempted to provide housing construction to facilitate post-

earthquake housing procurement. However, these designs 

were not tailored to meet the specific requirements of the 

victims' daily activities and cultural needs (Rudto & 

Rasisuttha, 2015).  

While the Department of Disaster Prevention and 

Mitigation (DDPM) is responsible for disaster management 

and emergency responses, including the provision of 

emergency tents and temporary shelters (DDPM, 2021) the 

Department of Public Works and Town and Country 

Planning (DPT) is responsible for housing reconstruction 

and design provision (DPT, 2011; DPT, 2014). Interestingly, 

the focus of DDPM primarily lies in the reconstruction of 

post-disaster damaged infrastructure, public buildings, and 

the rehabilitation of victims, with limited information 

available on housing reconstruction and residential 

architecture supervision (Kosonkittiumporn, et al., 2020).  
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Temporary house with a galvanised structure 

provided by local foundations with a team of 

technicians and engineers (top-left), another 

sample of housing design provided for the victims 

(top-right), and the temporary housing that victims 

built on their own while waiting for the support of 

government fund (bottom) 

Image sources: Monchanapai Foundation - 2015  

(top-left, top-right), TPBS News – June 2014 

(bottom) 

Figure 9:  NGOs' proposed homes and houses built 

by local Kon Muang people 
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Since 2004, DPT has been developing a variety of 

house designs for public use. Starting from 2017, the DPT 

established online pages on their website to provide the 

public with free access to architecture plans and drawings 

(DPT, 2022). This online platform offers a wide range of 

government-produced housing designs that can be freely 

utilised. These designs are categorised into different 

collections based on their intended purposes and 

objectives, which includes options for cost-effective 

housing.  

The main objective of these projects is to offer 

practical solutions and assistance to the Thai population, 

particularly those facing various challenges such as 

individuals with limited financial resources and those with 

low incomes (DPT, 2017). The available designs 

encompass sustainable houses, economical options, dream 

houses, and elder-friendly housing, among others. 

In response to the 2014 earthquake in the northern 

region of Thailand, the DPT developed specific earthquake-

resistant designs, which were then included in their online 

platform. These designs were created to withstand seismic 

activities and were designed to attract those affected by the 

earthquake. Unlike the other designs meant for normal 

circumstances, the earthquake-resistant designs were 

specifically created for a particular purpose and target 

audience. They were designed in accordance with the Thai 

government's current requirements for earthquake-resistant 

construction (figure 13). 

These designs feature technical drawings with 

additional components that enhance the structural integrity 

of the houses during earthquakes. Interestingly, the official 

statement indicates that the earthquake-resistant housing 

designs were developed with the aim of reducing the cost of 

design fees (DPT, 2017). It suggests that the designing 

fees are not essential in the development processes of 

these designs in the eye of DPT.   

As of now, there is no study evaluating the 

effectiveness of these officially released housing designs, 

particularly the earthquake-resistant ones. However, based 

on online traffic statistics and download counts, it can be 

observed that the earthquake-resistant house designs have 

lower view counts and downloads compared to other 

designs intended for normal circumstances provided all by 

the same department (DPT Online, 2022). 
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The platform presents a variety of housing designs available for download under regular circumstances. These include sustainable 

houses (top left), shophouses (top right), different categories of houses (bottom left), and standard religious buildings (bottom right).  

Source: (DPT Online, 2022) 

 

Figure 10: The displayed images highlight the online platform offered by the Department of Public Works and Town 

Planning in Thailand, responsible for providing all governmental free house plans for the people to download and use. 
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The images show five earthquake-resistant housing designs published on their website three years after the 2014 earthquake (left). The image 

on the right demonstrates the downloading page on the website, which includes a larger view of the house design, a prominent download 

button, and the number of download counts of one earthquake-resistant house design (right) 

Figure 11: showcase five earthquake-resistant housing designs made available by the DTP 

 

1,415 downloads 

3,129 views 

Figure 12: Images show elder-friendly house design from DPT 

The Department of Public Works and Town Planning (DPT) introduces its newest inclusion in the collection of free governmental houses for 

download: the modern Nordic elderly-friendly house design. Despite attracting a significant number of views, the download count remains 

relatively low.  

11,393 views 
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The website provides valuable data on the number of 

downloads for each housing design, allowing for an 

assessment of their utilisation and offering insights into their 

appeal (figure 10). For instance, the sustainable housing 

designs received altogether 7,135 downloads and 16,864 

views. Similarly, the elder-friendly designs had altogether 

1,374 downloads and 23,895 views. Meanwhile, the 

earthquake-resistant designs recorded 5,171 downloads 

and 11,503 views (DPT Online, 2022).  

Interestingly, the earthquake-resistant housing 

designs were introduced by the DPT in 2017, while the 

sustainable traditional housing designs were added to the 

collection in June 2021. Despite being designed and 

published earlier, the earthquake-resistant designs received 

fewer downloads and were less utilised by the Thai 

population. The higher download counts for other designs 

may indicate a greater appeal and demand, while the lower 

download rates for earthquake-resistant designs suggest a 

potential mismatch between the provisions offered by these 

designs and the needs and preferences of those affected 

by earthquakes. 

However, the information provided on the 

government website regarding the download counts does 

not specifically indicate who downloads the designs, when 

they are used, or how they are utilised. The platform is 

generally accessible to the public, and the numbers mainly 

reflect the overall reception and acceptance of these 

designs. The designs are intended for the Thai population 

in general and can be used by anyone at any time. On the 

other hand, the earthquake-resistant housing designs have 

a specific purpose and were developed to meet the 

requirements and needs of those affected by the 2014 

earthquake. They are primarily intended for individuals 

living in earthquake-prone areas and may not be the main 

target for people residing in non-seismic regions. The focus 

of these designs is to provide appropriate housing solutions 

for the victims of earthquakes, rather than catering to a 

broader audience. 

The earthquake-resistant house designs created 

specifically for the Kon Muang earthquake victims were not 

well-received. Sararit's comments in a 2016 survey report 

indicated that the designs were overly complicated and did 

not support local activities (Sararit, 2016), Also, she 
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commented that the victims expressed a preference for 

houses that differed from the provided drawings (Sararit, 

2020). This suggests that there may be issues with the 

designs and a lack of appropriateness aspects within the 

Kon Muang culture. 

The government-published designs feature 

additional construction components and technical drawings 

that require advanced construction techniques and more 

materials. These designs require supervision and technical 

proficiency, including the incorporation of longitudinal bars, 

beam stubs, and reinforcements for flexible detailing as per 

earthquake safety standards. Although the designs are 

available for free use and open access, they are neither 

inexpensive nor easy to replicate (Rudto & Rasisuttha, 

2015).  

Interestingly, the DPT had minimal involvement in 

the actual earthquake-damaged sites and the assistance 

provided to the victims (Rudto & Rasisuttha, 2015). 

According to the official statement by the DPT, the 

earthquake-resistant housing designs were produced not as 

part of disaster management or post-disaster housing 

response but rather as individual houses with earthquake-

resistant components (DPT, 2017). On the other hand, 

NGOs received permission from the government and local 

authorities to assist in the repair and construction of the 

victims' houses (Maly, et al., 2022). The lack of direct 

involvement in the actual events may have contributed to 

the overlook of cultural requirements in the designs 

produced by the DPT. 

Furthermore, the houses constructed by NGO 

volunteers and engineers ended up alienating the victims 

due to the means the houses were built. The participation of 

the victims in the housing process is crucial to ensure the 

suitability of the spaces and structures, enabling them to 

make necessary repairs and replicate the designs for long-

term sustainability but was never accomplished. However, 

as time passed, these houses deteriorated due to the 

victims' lack of knowledge on finding suitable replacements 

for materials and their unfamiliarity with working with such 

structures. This resulted in the houses falling into disrepair 

and dilapidation (Rudto & Rasisuttha, 2015). 

The alienated structural configurations and the 

unsuitable spaces for the house led to inappropriateness in 

the housing culture for the victims. The guidelines and 
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education on the technicalities were not achievable and 

uninclusive. It led to an unsafe practice of housing where 

the victims went to repair the damaged houses as best as 

possible with any available materials.  

However, self-build and the additions made to 

houses indicate their ability to build and their knowledge of 

the housing culture. Locals need practical information on 

building their houses for safety in preparation for future 

earthquakes, all while considering the housing practices 

and construction according to appropriateness to their 

culture. Furthermore, understanding the house will ensure 

the knowledge of where and how to repair their homes in 

both regular times and earthquakes as a first response 

before seeking external help. 

The Thai government's response to earthquakes can 

be observed in two ways. Firstly, there is a rapid response 

immediately following the disaster through the DDPM. It 

provides emergency shelters and tents for the victims to 

temporarily stay in. While the response may not have been 

extensively organised, it was adequate enough for the local 

Kon Muang victims to construct their own temporary 

shelters while waiting for further assistance (Pananont, et 

al., 2017; Sararit, 2016; Rudto & Rasisuttha, 2015; Sukkuy, 

et al., 2017). The main issue lies in the post-earthquake 

prevention and preparation for future events, particularly in 

terms of housing designs. The victims are often left with 

unfamiliar prefabricated structures, complicated and 

unfamiliar housing designs, and a lack of assistance for 

repairs. This indicates a need for improvement in housing 

designs that are more suitable and culturally sensitive, as 

well as providing support for post-earthquake repairs and 

reconstruction. 

Housing plays a crucial role in both meeting the 

cultural and basic needs of individuals, providing support for 

their physical and mental well-being, especially in the 

aftermath of traumatic events (Carlier & Gersons, 1997; 

Furlan & Faggion, 2015; Navas, et al., 2017). Therefore, it 

is essential to view housing design as an connected part of 

the overall response to earthquakes and not separately. 

This issue is not unique to Thailand but is a global 

concern in post-disaster housing provision. Oftenly the 

housing response is viewed separately from the disaster 

itself and the needs of the affected victims (Félix, et al., 

2013; Johnson, 2008; Kronenburg, 2011; Twigg, 2006). The 
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low engagement and utilisation of housing designs provided 

by local authorities and the government in Thailand indicate 

potential issues within the designs themselves. These 

issues are speculated to be related to cultural, spatial, and 

construction inappropriateness (Sararit, 2020). The primary 

focus of the housing designs produced by DPT on their 

earthquake-resistant properties may lead to neglecting 

other important design features that are essential for 

meeting the needs and preferences of the victims. As a 

result, the housing designs may not fully align with the 

specific requirements and cultural context of the affected 

individuals.  

The Thai government's response to earthquake-

related housing emphasises prevention and preparation by 

prioritising DPT's permanent housing designs over 

immediate or temporary shelter provision. However, by 

integrating cultural appropriateness into housing practices, 

a more comprehensive and effective disaster housing 

design approach can be achieved, bringing benefits to 

victims and community organisations for future 

earthquakes. 
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Sources: Department of Public Works and Town & Country Planning of Thailand (DPT, 2017) 

Figure 13: Examples of earthquake-resistant housing designs and drawings by the DPT 
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2.4 The cultural production of housing 

 

In the preceding section, the issue of cultural 

appropriateness in housing designs and the inadequacies 

in their global implementation and by the Thai government 

were underscored. This section investigates deeper into the 

examination of culture and its integral influence on the 

physical aspects of housing. 

The cultural production of housing might be 

interpreted as the integration of cultural values, practices, 

and design elements into the process of creating, 

maintaining, and experiencing housing. It implies that the 

design, construction, and use of housing are influenced by 

cultural factors, and that housing becomes a reflection of 

the specific culture or community it serves (Rapoport, 

1969).  

The broad concept of culture encircles almost every 

human activity and social phenomenon from external 

expressions to internal beliefs, including norms and 

worldviews (Kamalipour & Zaroudi, 2014). According to 

Hofstede, et al. (2010), culture fills people’s activities and 

expressions based on the profound worldview and ethos 

deep in one’s culture (Hofstede, et al., 2010). Then, 

worldviews and ethos facilitate activities and customs, 

leading to physical representations and practices 

(Kamalipour & Zaroudi, 2014).  

The housing morphology has been recognised to 

have cultural influences (Kamalipour & Zaroudi, 2014). In 

correspondence, adaptation and resilience are the main 

features of a culture that survives, implying that housing as 

a shared cultural production would have to be similarly 

adaptable (Cameron, 2014; Moholy-Nagy, 1957; Rapoport, 

1969; Rapoport, 2000). In this case, the adaptability of 

housing lies in the house's form, functions, and practices. 

For instance, a spatial organisation is traceable by the 

activities and ways of living (Al Husban, et al., 2021; 

Kamalipour & Zaroudi, 2014; Kent, 1990). Spaces in or 

outside the house are directly related to the customs and 

daily activities of the occupants. Similarly, through the 

adaptability and understanding of the built environment, 

construction practices define the structural and material 

aspects of the house for suitability and desirability 

(Rudofsky, 1981; Waterson, 1997). 
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 Culture also determines other housing aspects, such 

as symbols that produce a manifestation of political and 

economic status (Evans, 1951). Moreover, housing links the 

occupants directly to the community’s psychological 

feelings and perception of belonging (Davis, 2006; 

Hayward, 1975; Saegert, 1985). It carries expectations and 

the mutual meaning of the whole community physically and 

symbolically. At the same time, culture influences the 

structural and spatial configuration and organisation by 

providing suitable spaces and structures through 

experiences, perceptions, and customs.  

Housing develops through time similarly to other 

aspects of culture (Rapoport, 2000). Some aspects of the 

house form are encoded as a repository of cultural 

information (Bognar, 1989; Lawrence & Low, 1990; 

Rapoport, 1969). People and housing follow when culture 

develops to ascertain that the livelihood persists.  

Amidst the socioeconomic development during 

modern times, people and cultures develop to meet new 

requirements and ways of life. As a symbolisation of shared 

culture, housing evolves correspondingly (Rudofsky, 1981). 

Housing is a dynamic structure that is created 

concerning the inhabitants. It can grow in size and 

configuration according to the changes in inhabitants' 

requirements and behaviour (Hanson, 1998). Likewise, 

changes in socio-economic status affect behaviour, 

activities, and practices of housing, which in turn influence 

how inhabitants utilise housing (Al Husban, et al., 2021; 

Deshpande & Kotharkar, 2015; Kamalipour & Zaroudi, 

2014; Lawrence, 1987).  

The change in materials or appearance could be 

recognised as the evolution of architecture. An appearance 

change is the most visible and easy to acknowledge. This 

concept relates to appearance representation which is 

concrete, tangible, and visible (Kamalipour & Zaroudi, 2014; 

Rapoport, 1998). Meanwhile, abstract cultural aspects, 

such as beliefs and ethos, form the activities and customs 

requirements, which are the cultural principles that 

articulate the foundation of housing practice, and remain 

less observable (Pfeifer & Brauneck, 2008).  

In this case, spatial and structural practices created to 

serve functions and activities are not apparent in their 

principles. The organisation of spaces and structures may 
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be evident in physical forms when the house is constructed, 

but the idea behind such composition is also essential to 

the understanding of house form remaining less visible in 

the development of culture than in appearance and 

materials. 

Interestingly, socioeconomic changes do not 

essentially affect worldviews and principal cultural beliefs. 

In terms of spatial and structural practices, changes are 

made to meet the new requirements while the core 

configuration of housing remains unchanged (King, 1980). It 

displays a repository of cultural information through 

generations (Bognar, 1989; Lawrence & Low, 1990; 

Rapoport, 1969). 

Moreover, understanding contextual conditions is also 

one of the cultural traits concerning natural wisdom and 

understanding of the built environment (Branch, 1960; 

Lawrence & Low, 1990; Lawrence, 2012; Oliver, 1978 

(2006)). Climatic conditions also are the main generator of 

architectural orientations and forms (Saleh, 2001).  

The cultural production of housing shows the complex 

interaction between human inspiration, cultural values, and 

societal structures. It emphasises that housing is more than 

just a shelter but an exposition for cultural expression, 

social practices, and belief systems. Understanding the 

cultural dimensions of housing enables the deeper 

understanding of architecture and human. Considering the 

relationship between culture and housing can foster more 

inclusive, sustainable, and culturally sensitive approaches 

to housing design. 

In Kon Muang culture, the cultural production of 

housing is deeply intertwined with the animism and kinship 

beliefs that form the core of their culture (Davis, 1984; 

Waterson, 1997). These cultural values, which encompass 

spiritual connections with nature and strong family bonds, 

greatly influence the perception, organisation, and 

relationship between houses and the community. Despite 

the modernisation and development in Thailand, the Kon 

Muang people continue to integrate animism and kinship 

beliefs into their modern housing practices. These enduring 

cultural traditions shape the design, construction, and social 

functions of houses, reflecting the profound impact of 

animism and kinship on the cultural identity and housing 

production of the Kon Muang community. 
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CHAPTER 3  

 

THEORETICAL FRAMEWORK 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter examines the cooperative relationship 

between culture and architecture within the realm of 

housing. It explains how cultural ideals and beliefs 

profoundly influence the conception and functionality of 

residential spaces. The chapter focuses on the animism 

and kinship concepts inherent in Kon Muang culture, 

translating intangible cultural elements into tangible 

architectural practices. It traces the evolution of these 

beliefs from traditional to modern Kon Muang communities, 

with particular attention to the Siwilai modernisation 

ideology that introduced modernism to these communities 

and transformed architectural landscapes, shaping the 

nation's identity. 

The chapter employs the theoretical concepts of type 

and typology to provide a comprehensive analytical 

framework, offering insights into the seamless integration of 

cultural attributes into housing design and construction 

practices. In essence, this chapter explores how cultural 

values significantly shape architectural landscapes and the 

homes that serve as repositories of societal narratives 

grounded in both architectural and cultural theory. 
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Figure 100: the significance of animistic and kinship ceremonies in the construction of Kon Muang 

community houses. They particularly feature the tradition of planting the auspicious column, evolving into 

a distinctive structural typology 
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According to Oliver (1997), housing can be defined as 

a physical expression of culture, whereas it accumulates 

intangible notions of culture into physical notions (Oliver, 

1997). The formation is heavily affected by external 

influences such as political, socio-economic, and familial 

attributes, which facilitate how a house is structured 

(Brunskill, 1978; Jabareen, 2005; Lawrence, 1987; Oliver, 

1997; Rapoport, 1980). Religion, traditions, climate, and 

environments also conditioned housing formation and 

settlements (Howard & McKim, 1983; Memmott & 

Davidson, 2008; Oliver, 1978 (2006); Rapoport, 1969). 

Culture is a shared attitude and choice which broadly 

frames the overall community characteristics and is infused 

into the housing features and practices (Furlan & Faggion, 

2015; Oliver, 1997; Oliver, 2000; Rapoport, 1982; Turner, 

1976). 

Altogether, housing is a product of a culture 

encompassing various aspects that crystallised conditions 

and requirements and manifested into physical forms 

established by the people within the culture collectively and 

individually. 

As discussed earlier, the Kon Muang culture finds its 

roots in two fundamental concepts: animism and kinship. 

These core principles deeply permeate the features and 

practices of housing among the Kon Muang people. 

However, the dynamics of an ever-changing society and the 

ongoing process of modernisation continually impact these 

cultural foundations. The subsequent sections explores the 

concept of animism, kinship, and Siwilai modernisation 

development in Thailand to see how these factors have 

transformed views and practices in housing and, more 

specifically, investigate their influences on the perceptions, 

aspirations, and overall housing culture of the Kon Muang 

community. 

 

3.1 Animism 

 

The ultimate foundation of Kon Muang culture lies in 

animism. The belief was prominent in Southeast Asian 

communities and developed alongside the Kon Muang 

society from the historical Tai ethnic communities to the 

traditional Kon Muang people. It defines the traditional Kon 

Muang culture on macro and micro scales (Davis, 1984; 

Waterson, 1997).   
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In most Southeast Asian communities, animism 

ideology is commonly practiced to believe in spiritual 

embodiments in physical and conceptual aspects of all 

things (Waterson, 1995; Waterson, 1997). The life forces 

from nature are believed to be transferrable to humans and 

vice versa (Gittinger, 1976). This concept is rendered into a 

belief system of one's life cycle that extends from human 

life and other embodiment including houses and others 

(Sornbali, 2012; Tri-egarnukul, 2018). In the collective Kon 

Muang culture, the people perceive this notion and adopt 

animism ideology into everyday animate and inanimate 

objects. 

In traditional Kon Muang society, the regard for life in 

all things is interpreted in settlements and community 

location practices. Among other aspects, animism ideology 

affects two broad notions of architecture: the practice of 

settlement position and architectural configurations.  

As animism engages in the separation of spirits and 

humans' physical and symbolical boundaries (Saicharoen, 

1999), it subsequently informs both the placement of 

settlements and the location of individual housing. It also 

advises the physical and psychological boundary of spatial 

possession, which instructs the margin of activities and 

functions. All of which affect house formations, spaces, 

customs, and practices in housing culture. 

 

3.1.1 Animism in architecture 
 

Animism also relates to the development of 

settlement and architecture which have been found on the 

belief in spiritual boundaries and spatial possessions. For 

the settlement position, villages need to be located in a 

particular land configuration with ritualistic permission from 

the spirits. The location decision and its effective principle 

psychologically affect the moral value of the people who live 

in the same cultural milieu. This exercise is where the 

spirits can either bestow benefits or chastise based on their 

actions (Saicharoen, 1999). The spirit inhabits spaces that 

often encircle large natural areas such as forests, rivers, 

and mountains. Simultaneously, it psychologically 

constrains the ability to utilise natural resources, as any 

violation of the space outside of cultural practices will result 

in shared impoverishment (Sripimchai & Ketphrom, 2019; 

Thammati, 2020). The traditional Kon Muang people had to 
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ensure that the violation would never occur as a 

cooperative commitment. 

For architecture and residence aspects, the concept 

of placement of houses also follows the village 

configurations where houses are never intruded into 

spiritual boundaries. For instance, the houses in the village 

are clustered to save space (Sripimchai & Ketphrom, 2019; 

Unchaichin, 2012; Pinijvarasin, 2003). Adequate spaces for 

rice fields and other agricultural activities encircled the 

village without intruding on the local forests providing the 

spirit's boundary (Khasan, 2010; Kirdsiri, 2011; 

Wongtansawas, 1986; Wongwigkarn, et al., 2005). 

The belief in spirits is also practiced on the family 

and compound scale. For instance, ancestor spirits are 

employed to protect families who share the same relative 

circle. That is why the traditional Kon Muang housing is 

often located in the same compound to be protected by the 

familial ancestors (Davis, 1984; Duangviset, 1996; Evans, 

1951; Oranratmanee, 2019).  

The practice of housing compounds is recognised 

and respected by the people within the same culture as a 

family housing unit. Moreover, spiritual belief is expanded 

into individual houses' spatial and structural configurations, 

which will be further explored in detail in the following 

sections. The disrespect for spiritual conditions, whether in 

community, compound or individual house scales, is 

despicable and would result in dishonour (Saicharoen, 

1999; Saicharoen, 2019). Respect for the spirits is taught 

through practice and has endured throughout the traditional 

Kon Muang culture.  

Therefore, animistic practices affect the community's 

participation in protecting the local resources while ensuring 

that they will still be available for generations through these 

cultural practices. This exercise gave birth to the traditional 

strategy of understanding natural worlds to which people 

should respect and humbly adhere (Eliade, 1968; LELC, 

2012). Moreover, it gradually created a pattern of thoughts 

and habits which developed the solidarity of the people, 

transferring them into people of the same culture.  

For architectural aspects, spiritual apprehensions 

have created worship practices that require particular 

spatial direction and configuration. In general, the regard for 

ancestral spirits requires space for worship, and the spatial 

hierarchy determines the placement of such space 
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(Khasan, 2010; Thubthun, 2017; Thubthun & Tandikul, 

2017). Moreover, animism concerns natural resource 

utilisation, informing the practice of prudent material 

preparation. In a way, the structural configuration and 

construction processes must be planned and concurred by 

participants ensuring that the materials are used efficiently. 

It guarantees that the nature spirits will be pleased and 

protect the house for as long as possible (Saicharoen, 

1999; Temiyabhanda, 2014; Thammati, 2020; Waterson, 

1997).   

The auspicious pillar erection ceremony, the spirits’ 

house, and the auspicious axis are three examples of 

animism practices concerning architecture. Rituals and 

procedures with offerings entail the erection of pillars to 

encourage spirits to welcome the construction and protect 

the architecture (Saicharoen, 1999; Temiyabhanda, 2014; 

Thammati, 2020; Waterson, 1997). In this case, the 

erection of a housing pillar requires a selection of the 

auspicious pillar located in the auspicious direction. Its 

configuration for the floor and roof structures needed to be 

determined beforehand to prepare the pillar before the 

ceremony (LELC, 2012). The practice demonstrates that 

cultural belief articulates structural and spatial practice 

patterns. 

Outside of domestic architecture, spirits also need to 

be housed. Spirits can have a symbolic smaller-scaled 

house in places like temples, public buildings, and rice 

fields (Saicharoen, 1999; Saicharoen, 2019; 

Wongtansawas, 1986). For this, the spirit house is built as a 

substitute symbol for actual housing with similar 

configuration and characteristics to traditional Kon Muang 

houses (Thammati, 2019). The practice also represents the 

understanding of the housing culture of the Kon Muang 

people.  

The last example of animism that influences 

architecture is the practice of axiom and direction. For 

instance, the east and north are the best directions for living 

practices for traditional Kon Muang people. These axiom 

directions represent the auspicious. Accordingly, 

architecture needs to align with the auspicious direction to 

ensure the prosperity of physical and mental life 

(Charernsuphakul & Temiyabhanda, 1996; Hilton, 1956; 

Chuki, et al., 2017; Oranratmanee, 2015; Waterson, 1997).  
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The auspiciousness permeates into various aspects 

of housing, including the composition of spaces, individual 

houses in the compound, and buildings in the village. Also, 

it articulates the processes and practices of structural parts 

and constructive components. The procedure of erecting 

columns, placement of roof structure, and the spatial 

configuration of rooms are all influenced by practices and 

rituals to ensure that the spirits are contented with the 

building (Jandaeng & Oranratmanee, 2016; Kirdsiri & 

Muenkhamwang, 2017; Kruaraya, 2011; Oranratmanee, 

2015; Panin, 2003).  

Also, the belief in the conceptual separation of 

human and spiritual boundaries has articulated the physical 

configuration of buildings, particularly in traditional housing, 

where the symbolic meaning differentiates usable spaces 

from the bare ground. Like other vernacular domestic 

architecture, the belief in spatial division dictates order and 

significance in the spatial organisation (Al Husban, et al., 

2021). For traditional Kon Muang housing, this concept 

gives birth to hierarchical conditions which develop height 

differences and accessibility degrees in both spatial and 

structural configurations (Temiyabhanda, 1996; 

Horayangkura, 2017; Inpuntung, 2015; Nanta, 2009; 

Oranratmanee, 2019).  

Animism has endured and evolved throughout 

successive generations within the Kon Muang communities. 

It has been integrated into Buddhism and other religions, 

serving as a distinct means of seeking assistance and 

expressing gratitude to spirits outside of formal religious 

practices (Eoseewong, 1993; Fuengworatham, 2001; 

Teerapruetikulchai & Kaewthep, 2010). Moreover, animism 

within Kon Muang society serves to alleviate the fear of 

uncertainty and foster a sense of hope for an ideal life 

(Temiyabhanda, 1996). While manifestation of spiritual 

guardianship may be nonphysical, these practices persist 

as sources of psychological and cultural support, leaving 

visible symbols on the organisation of physical spaces. 

The practice of animism was carried on to various 

parts of Thailand across the many traditional communities 

of the Kon Muang people. The development of modern 

society does not affect animisticpractices nor the core belief 

in a spiritual embodiment. Since the traditional Kon Muang 

people practice animism, places that inherited the core Kon 
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Muang culture can be observed to practice similar 

procedures architecturally. 

In modern architecture, spirits houses are still 

integrated into constructions for the well-being of 

inhabitants and architecture. For instance, condominiums, 

bars, and restaurants may include these animistic practices. 

The pillar erecting ceremony remains even though modern 

reinforced concrete pillars have replaced timber (figure 15). 

The need for the spiritual assistance for the building 

longevity remains. 

Eventually, a translation of animistic ideology into 

architectural practices is the 'house as a living thing' 

concept. It largely connotates that the house has a life of its 

own and is the embodiment of spirits that can affect the 

physical and psychological health of the inhabitants 

(Waterson, 1995; Waterson, 1997). Disrespecting the spirits 

or improper spiritual practices will be detrimental to the Kon 

Muang people, their houses, their families, and the 

community as a whole (Saicharoen, 1999; Thammati, 

2019).  

 The traditional Kon Muang people use architectural 

practices to communicate and negotiate with spirits. They 

have specific spatial and structural techniques that show 

proper respect for the spirits' embodiment. Various 

animistic concepts are employed, including material 

preparation, spatial organisation, and structural design, all 

while considering the environment holistically. The idea of 

the house as a living entity and its associated physical, 

psychological, and cultural practices will be further 

explored. 
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Images sources: Author’s (top and bottom left), 

Diamont Condo Project (2015), https://cdn-

images.prod.thinkofliving.com/wp-

content/uploads/1/2015/01/22_rev.jpg (bottom left), 

https://www.natureestate.co.th/column/prebuilding 

(bottom right). 

In Bangkok, the capital of modern Thailand, the 

practice of animism-related activities continues 

among the descendants of traditional people, even 

in modern residential and domestic architecture. 

Spirit houses are placed in front of modern 

shopping complexes and bars, while auspicious 

pillar erection ceremonies are conducted in modern 

condominium projects (bottom left). The auspicious 

pillar erection ceremony in the modern 

condominium project in Chiang Mai (top right) and 

the owner of the condominium project partake in 

the ceremony (bottom right). 

These practices serve to secure the guardianship 

of spirits over the buildings through offerings and 

ensure the well-being of the spirits residing within 

them. 

 

Figure 15: Sustainted animism practices in Thailand's architectural construction 
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3.1.2 House as a Living Thing concept 

In traditional Kon Muang culture, housing is regarded 

as a “body”. The space and the house's structure are 

symbolically considered essential organs (Thammati, 2020; 

Waterson, 1997). The concept of housing as a living entity 

influenced the nomenclature of housing components, 

processes, and daily activities within the house. Certain 

practices, such as material procurement and preparation, 

revolve around respect for nature and its spirits. Eventually, 

the concept shaped the house with its spatial and structural 

configuration as a relationship between the house, 

community, and the built environment. 

In terms of the overarching concept of living things 

derived from animism, the traditional Kon Muang culture 

believed in the life and death of everything, including the 

house (Charernsuphakul & Temiyabhanda, 1996). 

Reincarnation of things also happened in the case of 

housing in the form of reuse, reparation, and reconstruction 

of houses (Waterson, 1997). This core idea of living creates 

an abstract notion of connecting lives among the people in 

the immediate culture, nature, housing, and community. For 

instance, the historical Tai ethnic people believed the elders 

would be reincarnated into a newborn baby within the family 

(Davis, 1984). It strengthens the practice of respecting and 

interacting with local elders with intimacy. As a result, the 

idea has introduced a collective intimacy and hospitality of 

the people within the community. They should value 

people's relationships because they could meet each other 

again in the life cycle (Saicharoen, 1999; Saicharoen, 

2019). 

Spatially, this notion influenced the intimacy and 

hospitality gestures that the people in the traditional Kon 

Muang culture followed. Spaces dedicated to the hospitality 

service and spaces for strengthening the people's solidarity 

were designed within the traditional housing culture to 

safeguard their cultural identity (Wandeler, 2012). Through 

friendship and family concerns, spaces in traditional Kon 

Muang people's houses are deliberately designed based on 

these foundations. 

Another influence of considering the house as a 

living thing is the belief in metaphoric body parts within the 

space, such as the head and foot of the house. These 

metaphoric terms indicate the appropriate direction 

placement and understanding of house parts (Cunningham, 
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1964; Davis, 1984; Charernsuphakul & Temiyabhanda, 

1996). In this case, the head of the house should be where 

a person's head lies in their sleep, along with the foot of the 

house should be where the inhabitants are pointing 

(Cunningham, 1964; Davis, 1984; Charernsuphakul & 

Temiyabhanda, 1996). Failing to sleep in the right direction 

or putting inappropriate space in the inappropriate 

alignment will cause disturbance in the health of the 

occupants and the metaphorically living house. 

(Chaichongrak, 1997; Suphaphatbongkot, 2017).  

Integrating this concept into the physical orientation 

of spaces, the understanding of house organs is translated 

into two axes. Horizontally, the head of the house points 

toward the north and east, while the foot of the house points 

toward the west and south, respectively. Similarly, on the 

vertical axis, the head of the house must be higher up, and 

the foot of the house to be closer to the ground (Suttanan, 

2018; Trankell, 2013; Pansri & Inpuntung, 2016; 

Temiyabhanda, 2014).  

Interestingly, the concern for axial directions is also 

associated with physical settings and climate control. The 

belief in getting light into the room at a suitable level and 

the auspicious direction of the house aligns with controlled 

seasonal breeze and heat prevention, affecting occupants' 

health (Sinthusek, 2010). Sleeping towards the east 

prevents the head of the occupant from direct seasonal 

north-south wind, and in a hot climate, less light means a 

cooler interior (Charernsuphakul & Temiyabhanda, 1996; 

Chaichongrak, 1997; Thammati, 2019), which also supports 

convenience and comfort to do activities in the house.  

Another example of the house as a living thing belief 

is the integration of intangible concepts into practical 

approaches, specifically the structure and material 

practices. For instance, the foot of the house is 

metaphorically designated as impure and dirty 

(Damrongrachanupap, 2007; Suttanan, 2018). Physically, it 

is the closest to the ground, which connects directly to 

nature and receives its vital energy (Waterson, 1997). 

Therefore, failing to perform the ceremonial processes or 

incorrectly incorporating these spiritual concerns into 

housing construction would disturb the houses’ and 

inhabitants' health (Lanna Kadee Seuksa, 2014; 

Fuengworatham, 2001; Saicharoen, 1999; Saicharoen, 

2019).  
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The construction preparation and ritual of Plook 

Baan, or planting of the house, occurred as an essential 

ceremony for every building as a symbolic negotiation 

between the spirits and homeowners (Charernsuphakul & 

Temiyabhanda, 1996; Khasan, 2010; Temiyabhanda, 

2014). Therefore, resources that are used in the ceremony 

have to be efficiently managed and utilised, and locals need 

to plant trees as a substitution immediately (Ellen, 1986).  

Spiritual negotiation in housing practices, especially 

ceremonies and material preparations, is a communal 

activity that brings the community and extended families 

together for such purposes. Based on solidarity and 

intimacy principles, the community acknowledges the 

construction of houses where cultural identity and 

construction methods are experienced and perceived 

harmoniously.  

The doctrine devised by the traditional Kon Muang 

people utilises abstract concepts and supernatural notions 

to help guide the people in the culture to live harmoniously 

within this context. Furthermore, it shows the attempt to 

prevent the overuse of natural resources where modest and 

adequate use of natural resources would ensure the 

sustainability of the community. Therefore, structural 

components and construction processes are planned to 

meet the physical configuration of the houses and 

contextual and spiritual requirements. 

Altogether, the spiritualistic concept is translated into 

cultural practices and applied to architecture. Therefore, the 

concept of the house as a living thing is invented to 

reconcile physical configuration with contextual and social 

conditions through cultural practices. This practice of 

profound animism-related concepts is well established in 

traditional Kon Muang culture across regions (Jandaeng & 

Oranratmanee, 2016; Kirdsiri & Muenkhamwang, 2017; 

Kruaraya, 2011; Oranratmanee, 2015; Panin, 2003).  

The concept of the house as a living thing is used to 

inform the essentialness of housing and to ensure the 

continuum of housing principles. The house as a living thing 

concept is imposed onto functions and activities, but it also 

instructs the appropriate methods to source resources and 

uses them suitably to the local and environmental 

conditions. Consequently, the traditional Kon Muang people 

are familiarised with their houses architecturally and 

culturally. It demonstrates that in traditional Kon Muang 
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housing culture, a house not only provides functional 

requirements but has a moral dimension that encompasses 

its significance through rituals and insights by constructing 

physical and mental aspects around it.  

When people regard a house as a living thing that 

provides value to the individuals and community, it is 

entrenched into the way of life by practicing understanding 

and long-term care for the house itself. Therefore, practices 

are based on the benefit of the households and collective 

society. Simultaneously, material and construction 

knowledge instruct around the perception that a house 

should be built according to the built environment for 

convenience and suitability to the climate.  

Ultimately, these tangible housing practices are 

overarched by animism, and the house as a living thing is 

perceived and encouraged by the people living in the same 

culture. Collectively, it is one of the distinctive housing 

cultures of the Kon Muang people. To this day, the housing 

cultural aspect of the Kon Muang people upholds and 

sustains the pillars of animism and the concept of the house 

as a living being as foundational to housing culture.   

 

3.2 Family and kinship 

The concept of the house as a living entity 

intertwines with animism, shaping the spatial and structural 

configurations of houses. It also influences the reverence 

for ancestral spirits and the importance of kinship and 

communal intimacy. This perception of kinship and 

intimacy, in turn, informs the spatial and structural aspects 

of housing, creating a symbiotic relationship between the 

animism concept and the family and kinship attributes. 

Family and kinship impact the Kon Muang people's 

housing culture as the family structure of the immediate 

community are supported by ideas of inheritance and 

lineage (Chansuebsri, 2013; Charernsuphakul & 

Temiyabhanda, 1996; Chotisukhratn, 2018; Davis, 1984; 

Ganjanapan, 2017; Oranratmanee, 2015; Penth, 2004; 

Wijeyewardene, 1990; Blench, 2008). The concept of 

kinship establishes the community organisation that 

represents the solidarity of cultural identity of the locals 

(Davis, 1984; Josselin de Jong, 1980; Lanna Kadee 

Seuksa, 2014; Lévi-Strauss, 1983; Trankell, 2013). In 

traditional Kon Muang culture, family structure is the centre 

of household work. The difference in gender of both parents 
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and descendants involves clear obligations and roles in 

household tasks, including laborious work and housework.  

In traditional house-building processes, locals 

constructed their own houses in the community with specific 

rules and protocols (Clifton-Dodd, 2019; Inpuntung, et al., 

2020; Oranratmanee, 2015; Panin, 2008). For example, 

male descendants are obliged to learn from their father, the 

head of the household, in housing construction building the 

family's house (Davis, 1984; Panin, 2000; Seidenfaden, 

1967; Teerapruetikulchai & Kaewthep, 2010; Thunwiwatkul, 

2013; Waterson, 1997). With the help of a master carpenter 

from the same community and neighbours, experiences 

and techniques are taught through generations via hands-

on working experience (Kruaraya, 2011). A similar notion 

also occurs on the community scale, where male 

community members take turns helping with the 

construction with the community (Piyachon, 2009; 

Temiyabhanda, 1996; Sresunt, 2020).  

Strong solidarity exists between the household and 

the community, whereas solidarity implies a strong 

community, and, in turn, a strong community means 

security in cultural identity and stability in spirit (Wandeler, 

2012). In traditional Kon Muang culture, community 

intimacy is also represented in how kinship terms are used 

generally in society.  

Immediate families and relatives are not the only 

groups bound to kinship terms. Most of the time, 

neighbours, friends of the family, and community elders are 

also referred to using kinship terms the same as relatives 

(Davis, 1984; Ganjanapan, 2017; Khasan, 2010; Waterson, 

1997). Pronouns like uncle, auntie, or brother and sister 

often call friends and neighbours who are inclusively 

respected and familiar with the caller or caller's family 

without being actual relatives (Ongsakul, 1986; 

Oranratmanee, 2015; Santasombat, 2000). It demonstrates 

the hospitality and intimacy concept of Southeast-Asian 

cultures, including the Kon Muang people, where the 

concept of familiarity, solidarity, and empathy of people are 

fundamental to community and local economic strength 

(Nartsupha, 1984; Panin, 2005).  

The kinship ideology creates a strong foundation and 

boundary on the personal and collective intimacy of the 

people. In the traditional Kon Muang case, the kinship and 

familiarity of people in the house were profound, reflected in 
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how the interior spaces were open and transparent. 

Openness helps prevent wrongdoings and safety concerns 

(Davis, 1984; Jandaeng & Oranratmanee, 2016). The 

intimacy of the family members does not exist only in the 

individual house or single-family scale. The notion was 

represented in the continuous openness concept of housing 

from the interior to the exterior to encourage the interaction 

between people within the immediate culture. 

The spatial boundary connotations display the 

inclusion of the people in the immediate culture. Visitors are 

invited and conduct activities in the appropriate space 

predetermined by that person's closeness and the intimate 

degree to the household (Panin, 2000; Panin, 2017; 

Tangtriamjai, 2002; Temiyabhanda, 2014; Waterson, 1997). 

Concurrently, it integrates with the belief in animism and the 

house as a living thing infusing the intimacy degree with 

spatial and structural hierarchy and sacredness 

(Charernsuphakul & Temiyabhanda, 1996; Davis, 1984; 

Suttanan, 2018; Waterson, 1995).  

Spatial organisation is set around this belief. For 

example, in the traditional Kon Muang houses, most private 

parts were set at the back, while public spaces were set at 

the front (Inpuntung, et al., 2020; Jandaeng & 

Oranratmanee, 2016; Kaewthep & Saicharoent, 2018; 

Oranratmanee, 2015; Panin, 2000; Saicharoen, 2019). 

Furthermore, when the ceremony and public gathering 

activities occurred, especially animism and spirits related, 

attendees joined within the appropriate designated spaces 

according to their closeness to the host family. It ensures 

that their participation is appropriate to their intimacy 

degree and does not trespass into sacred spaces reserved 

for people with a more familiarity degree (Tangtriamjai, 

2002; Teerapruetikulchai & Kaewthep, 2010; Thanawutto, 

2011).  

The kinship concept also dictates that spaces and 

functions are opened and connected through a public-

privacy relationship (Kirdsiri & Muenkhamwang, 2017; 

Kirdsiri & Roythiang, 2017; Piyachon, 2009). The openness 

of spatial configuration encourages communal relationships 

and solidarity between individuals, families, and 

neighbourhoods for a stronger Kon Muang society. 

However, the hierarchical configuration of spaces subtlety 

informs the visitors about these margins and aims not to 

neglect them. People from the same cultural code would 
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noticethe change in the spatial differences and understand 

their symbolic meaning (Alexander, et al., 1977; 

Cunningham, 1964; Dall, 1982). 

The hierarchical conditions of spaces and structures 

are significant for the vertical and horizontal housing 

configuration. Nonetheless, in traditional Kon Muang 

housing, intimacy and hospitality concepts are prevalent in 

terms of spatial configuration where bringing relatives and 

families together within the house is essential for various 

collective Kon Muang activities. 

Kinship and animism work in harmony, guiding 

individuals with shared cultural values towards appropriate 

actions. They foster communal activities, bringing together 

friends and extended families, while promoting solidarity 

and unity within the community as a whole. 

Housing practices, driven by animism and kinship, are 

collective endeavors within the community. They establish a 

cohesive framework for achieving shared objectives, 

encompassing land use, resource management, 

construction preparation, spatial and structural design, 

house orientation, and building processes. This unified 

effort, shaped by animism and kinship, serves as a means 

of preserving culture across generations. By adhering to 

cultural codes, the sustainability and appropriateness of 

housing within the cultural and climatic context are ensured. 

 

3.3 ‘Siwilai’ The modernisation reformation in 

Thailand 

 

The emergence of the concept of Siwilai in Siam (the 

former name of Thailand Kingdom) had significant 

influences on the country's development and cultural 

transformation from the middle to late 19th century to the 

late-20th century. Siwilai can be understood as a notion 

encompassing Western civilisation, modernity, and 

progress, which the Siamese elites sought to adopt and 

integrate into the Thai context. Siwilai, can be directly 

translated as "civilised" or "cultured," referred to the 

idealised notion of a sophisticated and refined society 

(Baker & Phongpaichit, 2005; Keyes, 1995; Peleggi, 1997). 

It encompassed various aspects of life, including social 

organization, governance, etiquette, arts, and architecture 

(Fusinpaiboon, 2016; Mulder, 2000; Winichakul, 2017).  
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The reformation of Siwilai began during the reign of 

King Chulalongkorn (r1868-1910), following the 

incorporation of northern regions into the Kingdom of Siam 

(Fusinpaiboon, 2014). This reformation aimed to bring Siam 

up to Western standards and achieve the Siwilai status for 

the kingdom. It was believed that embracing Siwilai would 

lead to economic growth and labour freedom which position 

Siam in global trade (Ouyyanont, 2017).  

This concept of Siwilai was implemented in various 

aspects of society, including politics, economics, 

governance, and culture. The Siwilai movement shared 

similarities with the constitutional reforms in the Western 

world and colonialisation in neighbouring countries (Elias, 

1978). However, Siam took a unique hybrid approach, 

blending Western ideas with Thai cultural settings 

(Winichakul, 2000). Western-educated Siamese elites and 

bureaucrats played a crucial role in driving this process of 

Westernization and shaping the concept of Siwilai 

(Aphornsuvan, 2009).  

In terms of the integration of Western ideas, the 

movement has developed non-European regions and Siam 

in parallel to the predominant theme of making the world at 

home by European standards in a non-European world 

(Pratt, 2008; Virno, 2004). In terms of perception for Asian 

countries, including Siam, colonial architecture or Western-

induced architecture represented more than just modernity; 

it became a symbol of the progressive cultures of the West 

(Lu & Karim, 2018). The concept directly brought changes 

to the cultural and physical development of society, 

especially architecture and activities. Europeans required 

living spaces that aligned with their needs.  

In terms of the broader society, western architects, 

primarily from Italy, Germany, and France, were invited by 

the Siamese government to design and build palaces, train 

stations, and luxurious mansions, symbolising a modern 

way of life (Akarapotiwong, 2019; Povatong, 2018; 

Winichakul, 2017). In parallel, European living standards 

were adapted and transplanted, resulting in a shift towards 

a more Eurocentric style of housing, as traditional housing 

of these cultures did not meet European standards 

(Povatong, 2005). The idea of the modern way of life and 

living standard then permeates into the interests of 

Siamese aristocrats and elites, resulting in the architectural 

style favoured by the wealthy, which allowed them to 
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distance themselves from the traditional cultural roots 

considered underdeveloped (Fusinpaiboon, 2014; 

Winichakul, 2000; Winichakul, 2017).  

The Siwilai ideology was primarily started in the 

capital area of Siam until the late 19th century before being 

employed throughout the kingdom under the centralisation 

of governance under the Siamese government that brought 

changes in regional cultures in the early 20th century (Baker 

& Phongpaichit, 2014).  

In 1889, the Kon Muang people areas (now the 

northern region of Thailand), was incorporated into the 

modern Kingdom of Siam following the centralisation 

(Fusinpaiboon, 2014) and the emphasis on the history, 

ethnicity, and culture of the central region and Bangkok 

gradually replaced local cultures and histories (Beemer, 

1999; Krachaechan, 2016). This approach was part of a 

larger campaign to foster Siam's nationalism and unite the 

diverse people under a single paradigm (Chuven, 2019). 

Consequently, the understanding of regional cultural 

differences and characteristics diminished, impacting the 

perception of housing culture among the locals.  

Scholars such as Scriver & Prakash further argue 

that this transplanted architectural culture not only brought 

fashion and improved living conditions from cities to rural 

areas but also reflected the ideology of modern from the 

imperial core (Scriver & Prakash, 2007). Consequently, in 

Southeast Asian countries considered "underdeveloped," 

the display of colonial architecture created contrasting 

images between local and progressive Western cultures. 

Over time, the locals began to perceive metropolitan life as 

an opportunity for better livelihood and a symbol of 

authority.  

In terms of Siam, as a nation that was never 

colonised by Western powers, Siam cautiously embraced 

the concept of colonisation through careful implementation 

and learning from the process of Westernisation, whereas 

Siam never experienced the concept of modernisation 

directly from the colonisation or the European 

administration (Aphornsuvan, 2009). But rather a self-

colonisation from the capital (Winichakul, 2000). the 

Siamese elites saw Westernisation as a tool for exploitation 

and adornment rather than an opportunity to distribute 

knowledge to the wider Siamese population outside the 
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metropolitan areas (Aphornsuvan, 2009). This way, the 

actual knowledge and conceptual framework of 

modernisation and Westernised standards were only 

partially achieved but rather an imitation of the Western 

lifestyle (Peleggi, 1997). The modernist appearance pushed 

aside traditional architecture and defined them as 

unhygienic, outdated, and, most importantly, an obstruction 

to the development of Thailand (Fusinpaiboon, 2020; 

Varavarn, 1991).  

Consequently, the Siwilai ideology had been used as 

a tool to demonstrate power and status by those who could 

afford to use it (Fusinpaiboon, 2014). Ultimately, the 

northern provinces and their communities were instructed to 

align their governance, economics, and administration with 

the capital, leaving no room for the incorporation of their 

unique cultural practices and ways of life (Potjanalawan, 

2023). These communities started to adopt and emulate the 

Siwilai concepts in their daily lives, leading to a significant 

shift in their housing culture.  

 

 

3.3.1 Siwilai concept in housing  

 

Modern Western architecture was designed and 

distributed across Siam to signify the importance of 

centralised government, including house plans for central 

government officials who were appointed to administrate in 

various regions and provinces (Palakavong Na Ayudhya, 

2019; Prakitnonthakan, 2015). The residences for 

government officials may be different in size, but they bear 

the same design from interior to exterior where they 

disregard the craftsmanship, culture, and suitability of uses 

of the local people (Ganjanapan, 2019; Palakavong Na 

Ayudhya, 2019). Subsequently, it has created a culture-lag 

or cultural disconnection across the regions of Siam 

(Wallipodom, 2012). 

The central government designed and provided 

these houses, aiming to promote a modern lifestyle and 

were imitated by the locals as they were presented in as 

desirable and encouraged rural communities to follow 

(Duangviset, 1996; Prakitnonthakan, 2015). The promotion 

of modernisation was a success in terms of attention and 

better expression of lifestyle from the locals in the rural area 
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of Thailand (Wallipodom, 2009; Uluchada, 2020). 

Furthermore, people started to imitate government houses 

due to the attached trendy perception without the 

accessibility to these designs and construction plans 

(Palakavong Na Ayudhya, 2019). 

The inappropriate use of Western architecture and 

materials were starting to be evident in the late 19th century, 

when one of the King’s palace was not liveable due to the 

extreme heat and improper uses of materials (Palakavong 

Na Ayudhya, 2019), whereas the plan was designed 

without the understanding of the Siamese built environment 

(Chungsiriarak, 2020).  

Furthermore, accounts from foreign guests who 

visited modern villas owned by the Siamese upper echelon 

in Bangkok reveal that many of these elites had traditional 

houses discreetly positioned at the rear, hidden from the 

view of guests. Interestingly, even the king's modern 

palace, adorned with Western-influenced decorations and 

designs to impress European diplomats, featured a 

traditional Thai house at the rear, providing a sanctuary for 

private retreats where the elites could safely retreat to their 

safe and familiar sphere (Fusinpaiboon, 2014; 

Fusinpaiboon, 2016; Povatong, 2018; Winichakul, 2017). 

This may be the very first cases of the appropriateness in 

residential architecture in Thailand.  

Still, the concept of Siwilai ideology remains popular 

and employed among the people of Siam (Palakavong Na 

Ayudhya, 2019) under the impression that modern brought 

comfort and provided better things (Uluchada, 2020). Rural 

people welcomed this idea They tried to imitate the modern 

examples they saw in the capital or the imposed regional 

government buildings. Local rural people imitate the 

architecture through appearance and observation by 

integrating local construction knowledge. The imitation 

resulted in modern buildings that did not meet safety 

standards (Palakavong Na Ayudhya, 2019). 

Due to the lack of understanding of modern 

architecture, local people can only imitate it for its 

appearance and not the architectonic or material properties. 

Instead, the Siwilai concept in regional housing appears in 

uses of materials and construction technique that 

symbolised better taste and social status (Nanta, 2009). 

Cement and concrete factories were established and 

started to promote the usability of such materials (Fine Arts 
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Department, 1973; Muadthong, et al., 2019; Punpairoj, 

2013; Scriver & Prakash, 2007; Sirithanawat, 2019). As a 

result, there was an increasing popularity in the use of 

concrete and cement under the pretence of utility and value 

of modern materials (Antarikananda, et al., 2006). It led to 

changes in housing preferences, including the functional 

and spatial need for modern facilities and electronic 

appliances  (Tiptus, 1996; Horayangkura, 2001; 

Pinijvarasin, 2003).  

The establishment of factories started monopolising 

the construction material businesses in Thailand and soon 

replaced the conventional materials (Fusinpaiboon, 2014; 

Fusinpaiboon, 2020; Muadthong, et al., 2019; Winichakul, 

2017). It may be considered the potential starting point in 

which the shift in the availability of conventional 

construction materials that the local people utilised and 

understood occurred. 

Despite this shift, the application of modern materials 

and construction was primarily unsuccessful regarding 

cultural appropriateness and climatic challenges (Tiptus, 

1996; Antarikananda, et al., 2006; Tharavichitkun, 2011). 

Also, the application and supervision in utilising these 

materials were not well known or understood for their 

properties besides their general appeal as being modern 

(Fusinpaiboon, 2014).  

According to Nanta (2009), using concrete and 

modern materials indicated luxury due to its inexpensive 

price compared to its promised elongated lifespan and 

strength (Nanta, 2009; Punpairoj, 2013). Consequently, 

most of the rural housing in Thailand tended to adopt and 

integrate modern displays into their housing. For example, 

in the modern housing of the people in rural central 

Thailand, modern comfort requirements are displayed in the 

extra compartmentalisation of rooms for tidiness and 

storage of furniture and belongings, but they did not refute 

cultural requirements (Horayangkura, 2017; Rojsanga, 

2017; Thubthun & Tandikul, 2017; Suttanan, 2018; Nanta, 

2009).  

Interestingly, Horayangkura (2017) noted that the 

shift in practice amidst the modernisation of Thailand had 

occurred at the appearance and superficial levels. The 

minimalisation of formal patterns in conventional Thai 

architecture is what Thai people consider modern, as well 

as the minimalised colouration (Horayangkura, 2017; 
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Horayangkura, 2020). In other words, the appearance of 

traditional architecture, such as the traditional natural colour 

and patterns of conventional materials, is not considered 

modern. On the contrary, masonry was perceived to be 

modern because of its uniform finishing and colour, which 

was seen as superior to traditional timber and bamboo 

(Fusinpaiboon, 2020). These remarks matched the 

speculation about how modern materials' construction 

knowledge and mechanical properties were only 

superficially understood and lacked comprehension in 

implementation. In this case, the traditional timber planks 

used in traditional architecture may have been perceived as 

inferior to the uniform surface of masonry walls. 

The Siwilai infused modern houses in the central 

region of Thailand showed an attempt to associate a 

modernistic appearance with their houses, which were 

perceived to be fashionable (Chaichongrak, 1997; 

Duangviset, 1996; Ganjanapan, 2019; Inpuntung, 2015; 

Nanta, 2009; Pinijvarasin, 2003; Punpairoj, 2013; Tovivich, 

2002; Uluchada, 2020). In addition, spaces were adapted 

for more privacy, but the utilisation of spaces for communal 

activities and the regard for familial intimacy remained 

(Deeudomjant, et al., 2016). 

In modern Kon Muang communities in rural northern 

Thailand, modern preferences similarly permeated through 

their way of life, which underlined the desire to be or appear 

better (Ganjanapan, 2019; Winichakul, 2017; Sresunt, 

2020) and is assumed to have been influenced by concept 

of Siwilai ideology in housing adaptations.  

Governmental official houses were designed and 

sent from the central government into the Kon Muang 

society as well. Sirithanawat (2019) and Tiptus (1996) 

suggested that central government officials and their official 

house designs were sent with two primary purposes. First, 

the official design was efficient for transporting bulk 

materials and for quick duplication in any location. Second, 

it exhibited the modern idea in government housing design 

to regional people (Sirithanawat, 2019; Tiptus & Bongsadit, 

1982).  

Similarly, Pojanalawan (2017) provides opinion that 

the Kon Muang people unconsciously embraced the 

permeation of modern ambitions for comfortable lifestyle 

concepts as introduced by the central government 
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(Potjanalawan, 2017). Therefore, the modern Kon Muang 

people may have gradually absorbed these concepts into 

their way of life and their housing. 

The Siwilai commodities were believed to help 

promote comfort and offer displays of modern 

(Aphornsuvan, 2009), predominantly when there already 

existed an impression of northern rural people as unequal 

to urban people from the capital (Fusinpaiboon, 2014; 

Sresunt, 2020). During the transition to modern society, 

traditional local Kon Muang communities were introduced to 

modern public buildings under the Siwilai ideology, 

including the houses of Kon Muang elites and nobles. 

Fascinatingly, the investigation of the Kon Muang ruler's 

house reveals that while modern materials and housing 

designs were supervised and provided by the central 

government, the living quarters and spaces essential to Kon 

Muang culture were still retained and utilised 

(Akarapotiwong, 2019). It shows the robust practices in 

housing culture that even in the Kon Muang elites' housing, 

culture is required amidst the modern architecture 

configuration.  

Nevertheless, local Kon Muang housing studies 

regarding architectural changes and development during 

the Siwilai development are lacking. Like central-region 

rural housing and the Kon Muang ruler’s housing, modern 

practices have affected housing development. However, 

what and how this concept affected modern rural Kon 

Muang housing has yet to be established. However, the 

acquisition of modern in housing development reveals both 

the shifting and enduring principles of housing culture. 

Change is an inevitable force within culture and plays a vital 

role in its evolution over time. Nevertheless, the comparison 

of change and continuity within housing culture can reveal 

distinct aspects or pattern that showcases elements of 

permanence alongside transformations. 

Vernacular communities and settlements have 

developed strategies to adapt to the built environment, 

especially in regions prone to natural hazards (Oliver, 

2003). As a result, modern communities in specific areas 

with unique climates and contexts inherit this embedded 

knowledge within their housing culture (Rudofsky, 1981; 

Rapoport, 1969). 
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Modernisation and development do not necessarily 

destroy traditional culture; rather, they facilitate its evolution 

and survival. Within the realm of housing culture, certain 

aspects and features were specifically designed by 

traditional cultures to adapt to cultural and contextual 

requirements crucial for the well-being of both the house 

and its inhabitants. While modernisation may introduce new 

and improved housing features, some elements of 

traditional culture persist (Rudofsky, 1981). 

Thus, housing features unrelated to cultural influences 

undergo changes to meet changing standards housing, 

while orgnisation and practices influenced by core cultural 

traits and contextual conditions can remain unchanged 

(Nanta, 2009; Punpairoj, 2013). Understanding the culture 

and its relevance to local housing is crucial in the design 

process. This knowledge helps identify which housing 

features are essential to the local community at a 

conceptual level (Rapoport, 1991). 

They exemplify the housing characteristics that evolve 

alongside socio-economic development and appropriately 

reflect the preferences of the local population. Additionally, 

changes in contexts or built environments lead to the 

development of new housing features, highlighting 

similarities and differences that contribute to the cultural 

and physical aspects of housing morphology. Through a 

deep study of housing culture, construction, and practices, 

it is possible to trace even the obscured housing features 

that have developed to meet contextual requirements. 

These features, which may not be immediately visible, 

emerge as a result of considering factors such as built 

environment conditions and natural hazards.  

This notion of changed and unchanged housing 

features influenced by established cultural factors aligns 

with the concept of housing types. The persistent physical 

configuration manifests crystallised housing practices, 

particularly in terms of spatial and structural organisation 

established over time through consideration of context and 

culture (Pfeifer & Brauneck, 2008). Particularly the spatial 

and structural organisation that had been established 

through consideration of context and culture through time 

(Al Husban, et al., 2021; Kent, 1990; Rapoport, 1969). 

Thus, studying the patterns of spatial and structural 

organisation developed as types can reveal the evolution of 

housing and culture. 
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In this research, analysing the culture of housing of 

the Kon Muang people will help fulfil the established 

subquestion 1. 

3.4 Type as a theoretical concept in housing studies 

 

The concept of “type” was introduced to architecture 

in the 19th century, followed by “typology” as a means of 

comparison. The idea of type refers to the essence of 

things where they are at the irreducible point through 

principled reasons. Typology refers to a study by analogy 

and analysis of physical functions and configurations 

(Jacoby, 2016). In other words, type refers to the “essence” 

while typology offers its “analytical moment” (Rossi, 1982).  

In this case, the type and typology approach is 

required to investigate the cultural aspects that influenced 

the formation of housing, spaces, and structures. 

   

 

 

3.4.1 Type 
 

In its abstraction, the idea of type emerged to 

understand the contextual development of knowledge of the 

present and future through understanding the past within 

relative and comparative terms (Jacoby, 2016). In terms of 

life, precedented experiences are a dialectic process that 

informs an individual’s response to particular circumstances 

(Bacon, 1976). There is a string of conveyed memories 

representing reflections, choices, and artefacts of the past 

as a collection of shared and individual knowledge (Jo, 

2003). Since buildings reflect a pattern of human interaction 

and perception concerning the built environment, the 

changes in cities and buildings can be explored to describe 

the human experiences and perceptions as contextual to 

the development of architecture (Jacoby, 2016). 

The concept of type was utilised in cities and the 

broader built environment. Cities and buildings are a part of 

the social history of humanity through individuals and 

collective memory (Jo, 2003). Not just one’s experience 

with the physical features of buildings but as a transmission 

of knowledge onto a built form (Yates, 1999). It is a 

deposition of patterns and behaviour where generations of 



70 
 

people accumulate their perceptions, aspirations, and 

interactions to the gradual evolution of cities on top of the 

original city or the origin of human settlement (Noble, 2000).   

Similarly, architecture is created and transformed 

through time without negating its vitality. Rossi (1982) 

argues that there is no new architecture as the emergence 

and development of architecture are all an accumulation of 

existing knowledge and memory (Rossi, 1982). Each state 

of architectural development adds something to the existing 

profound knowledge. Notably, the development of 

architectural form does not happen as a copy of nature but 

rather as a transformation from nature through an 

accumulated understanding of nature (Noble, 2000). 

The type concept emerges through human recognition 

and resolution ability. Different communities recognised 

contextual conditions differently and created an architecture 

to support such requirements (Colquhoun, 1969). By this, 

the origin of architecture for different communities was 

created and repeated through generations according to the 

type beyond just repetition of appearance, mechanisms, 

and geometries (Pfeifer & Brauneck, 2008).  

Additionally, since the aggregation of knowledge in 

architecture revolves around individuals and collective 

influences as a community, the evolution of architecture 

and its built form is shared and defined by the specific 

culture and society (Cameron, 2014; Vidler, 1977). 

Therefore, the concept can be related to layers of cultural 

influences towards the creation of architecture. 

The morphology of architecture is influenced by a 

gradual process of cultural aspects repository (Bognar, 

1989; Lawrence & Low, 1990; Rapoport, 1969). 

Nevertheless, the intangible cultural aspects remain 

unchanged in the evolution of architecture (King, 1980; 

Pfeifer & Brauneck, 2008). The cultural concept reinforces 

the concept of type. Furthermore, the core cultural virtues, 

such as values and worldviews, are materialised into a 

spatial and structural configuration through accumulating 

experiences under shared customs and beliefs.  

The previous section establishes that housing is a 

product of culture and contains unchanged principles and 

changed preferences and appearances. The unchanged 

principles can be observed in housing formation that 

provides for specific activities and functions rooted in the 
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culture. When these principles are not changed due to the 

profound knowledge of contextual and cultural suitability, it 

produces a pattern in practices. Concerning housing, 

unchanged cultural principles advise the organisation and 

formation of spaces and structures. Therefore, the pattern 

of housing practices, either space and structure 

composition concepts, represents types in housing practice, 

which is also the manifestation of cultural aspects that are 

less apparent but entrenched in one’s culture. 

 

3.4.2 Typology 
 

  Typology is an analytical method for exploring type 

(Rossi, 1982). Since the type in architecture suggests a 

fundamental form that can be traced and understood 

through its origins (Moneo, 1978), Typology is used to 

define and differentiate between elements of the same 

structure of a specific architecture group (Pfeifer & 

Brauneck, 2008).  

 Even though the application of typology may seem 

like a static descriptive classification method (Jacoby, 2016) 

or a rigid repeated stereotypical form reproduced without an 

individual's qualities (Da Carlo, 1985), it still requires 

comparative inputs from the organic dimensions (Gregotti, 

1985). It implies that this information on cultural 

development may be required for the typology analysis to 

be comprehensive rather than just the comparison of 

architecture. 

The typological study also exhibits a gradual 

architectural process by emphasizing space and 

highlighting development through iconography (Jacoby, 

2016). Because the typological study defines more than just 

a simple categorisation of architecture, it helps define each 

comparable architecture relatably to its functional context 

(Moneo, 1978).  

In this case, typology cannot be performed without 

considering relatable aspects which give the type its 

essential concept. Therefore, the essence of architectural 

type, which can be reduced to the simplest form, can only 

be studied through understanding the morphological 

process of architecture. As opposed to the rigid comparison 

of types in just space and forms, typology incorporates 

influences and the gradual process of architecture 
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accompanied by memories and interactions of the 

antecedent (Jo, 2003).  

In this case, architectural analysis methods with the 

utilisation of diagrammatic comparison are often used in 

typology. Incorporating architectural diagrammatic helps to 

discover types in architecture as a typological analytical 

method. Nevertheless, diagrams alone undermine the 

development of functions and aspects embedded in the 

morphology. That is why typology needs to be implemented 

through the discipline of architecture, where the production 

of form and knowledge are discussed consecutively 

(Jacoby, 2016). Moreover, materials of nature and culture, 

the prominent factors of architectural morphology, can be 

explored through architectural analysis (Unger, 1985).  

Conclusively, typology is the systematic thought that 

helps discover the complementary relationship between the 

space-form and its morphological development of 

architecture. It helps display the differences and 

commonalities of spatial and structural aspects of 

architecture, even the invisible connections between them 

in a continuum (Guney, 2007). According to the theory of 

culture, the deepest layer contains the intangible notions 

that affect architecture's norms, customs, and practices 

(Hofstede, et al., 2010; Schein, 2004). Therefore, typology 

helps connect the development of architecture to the 

morphology of forms through the consideration and 

exploration of culture. 

 

3.4.2.1 Housing typological analysis  

 

Typological analysis is an architectural method that 

is key to investigating cultural attributes in housing, 

especially for specific cultures. For example, the 

relationship between different housing in particular cultures 

can display the dominant type of housing characteristics 

due to the specific contextual, political, and historical 

conditions (Finney, 2015; Frampton, 1973). In some cases, 

socio-political and economic can solely generate types in 

housing. However, due to the lack of shared knowledge 

encompassed by the development of collective practices, 

inhabitants in these housing are alienated from a housing 

type (Lee, 2015). 

On the contrary, among other contextual conditions, 

Thailand’s local housing culture is founded in parallel with 
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historical context and passed-on knowledge (Chaichongrak, 

1997). Many Thai academics, such as Oranratmanee 

(2015,2018), Kirdsiri (2017), and Panin (2004,2016), among 

others, utilise spatial typological studies to determine the 

differences and similarities in Thai traditional architecture.  

For example, Oranratmanee classifies traditional 

Southeast Asian domestic architecture into types with 

similar spatial organisation attending to climate, geography, 

and sociocultural influences. Likewise, Kirdsiri (2014) uses 

typological analysis to study similarities in plan organisation 

and directional axis, attending to cultural knowledge that 

informs the assessment of architecture. Subsequently, the 

spatial organisation and its morphological process can be 

seen by comparing plans with accompanying socio-cultural 

attributes and contextual conditions. Hence, the type of 

traditional Thai housing is established through spatial 

typology. 

Remarkably, types refer to the essence of 

architecture, which manifests the relationship between 

humans, the environment, and the culture (Jacoby, 2016; 

Jo, 2003; Rossi, 1982; Vidler, 1998). Typology has been 

used chiefly to study plans and spatial evolution of houses 

and cities, perhaps due to the distinctive morphological 

trace technique. Even though humans manifest their 

knowledge through more than spatial configuration 

practices, structural practices are less involved in 

typological analysis.  

In the traditional Kon Muang culture, housing is 

influenced by beliefs and worldviews, which are not limited 

to only spatial organisation. Similar to the concept of 

culture, the structural practices of the traditional Kon Muang 

people are also materialised by intangible cultural 

attributes. Worldviews, values, and beliefs have influenced 

the configuration of constructive parts and material 

preparations. Appropriately, the spatial organisation of the 

traditional Kon Muang people's housing also implements 

specific practices for the structural organisation 

(Oranratmanee, 2019; Saicharoen, 2019; Thammati, 2019). 

Hence, types in local housing can also be explored in the 

structural configuration and spatial organisation as a 

complementary determinant of house forms and the 

development of traditional housing towards the modern. 
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The top diagram showcases the plan typology of housing for the Tai Khoen 

and Tai Nuea communities in the mountainous region of Myanmar, providing 

an overview of the architectural layout specific to these groups. The middle 

diagram displays the typological study of Karen minority housing in the 

refugee camp in Tak province, examining distinctive characteristics and forms. 

The bottom diagram demonstrates the comparative typology of both housing 

types' material and construction components through imagery analysis. 

Sources: (Yeampradit & Kirdsiri, 2019)(top), (Oranratmanee, 2017)(middle), 

(Thubthun & Tandikul, 2017)(bottom)  

Figure 16: Different typological study of vernacular architecture by 

Thai scholars 
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In conclusion, housing and culture are deeply 

related, especially around the pattern of practices where 

culture informs the specific arrangement of the composition 

of spaces and structures. The specific arrangement of 

spaces and structures is developed through culture and is 

devised with consideration and understanding of all abstract 

and contextual requirements. Thus types in spaces and 

structures in housing are formed through the development 

of culture, customs, and activities. 

In this research, the typological study of housing will 

help fulfil subquestions 2 and 3. In addition, it will support 

the design briefs and requirements needed for the 

architectural design parts in subquestion 4 in later chapters. 
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CHAPTER 4  

 

METHODOLOGY 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

The methodology chapter employs a comprehensive 

case study approach to investigate Kon Muang housing in 

both traditional and modern forms within Thailand's 

northern region, including the seismic-prone Chiang Rai 

province. It uses architectural analysis to examine spatial 

and structural aspects. It relies on typological analysis as a 

central method for examining the morphological, spatial, 

and structural elements of Kon Muang housing. This 

approach integrates architectural drawings, 3D models, 

diagrams, and illustrations, bridging architectural insights 

with cultural context. 

This research reveals the complicated relationship 

between culture and architecture, assesses the suitability of 

government housing for the Kon Muang community, and 

identifies cultural assets and deficiencies through 

typological analysis and architectural-cultural data from the 

established Kon Muang housing analysis. Ultimately, the 

research incorporates this cultural insight into permanent 

housing designs as an alternative to government housing, 

elevating the understanding of Kon Muang housing culture,  

practices, and design while efficiently preparing for future 

seismic events. 
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Figure 17: A diagram summarising the methodology and research processes 
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4.1 Research design 

 

 The research design utilised the case-study 

approach followed by the sample selection, data collection, 

and data analysis for each sub-question. Finally, the 

methodological limitations are indicated at the end of this 

chapter. 

 

4.1.1  Case study approach 
 

 A case study approach can provide in-depth, multi-

faceted knowledge of a complex issue in its real-life 

context. The case study approach is used to generalise the 

idea about projects and processes (Francis, 2014; Yin, 

2012). It involves the intensive study of a unit to understand 

the larger picture of the collective specimen (Gerring, 

2004). The case study method in architectural design and 

research is used to formulate a holistic understanding of the 

unit of interest. It provides comparative procedures based 

on the established criteria to explain and evaluate the 

elements of the cases and build on top of the analysis. The 

case study approach helps architecture and design to build 

a body of criticism, comparison, and assessment of the 

design subjects, which are often complex and may be 

culturally sensitive (Francis, 2014).  

The case study reveals repetitive qualities through 

the analysis of samples. It displays the logic and 

development of differences and deviations in architecture 

through the established primary themes of the cases 

(Battisto & Franqui, 2013; Creswell, 2013; Yin, 2012). 

Furthermore, according to the case study approach, the 

typological analysis method can determine the essence of 

cultural and architectural topics that are of interest in this 

research and differentiate the core configurations among 

development in housing architecture. 

The Kon Muang house contains collective 

characteristics displayed through its activities, customs, and 

predominantly housing practices (Chotisukhratn, 2018; 

Inpuntung, et al., 2020). Even though Kon Muang culture 

shares some similar cultural expressions with other 

Southeast Asian communities and other regional 

communities of Thailand according to the historical Tai 
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ethnic people's origin, the Kon Muang people in the 

northern region of Thailand developed their own unique 

cultural characteristics and customs (Baker & Phongpaichit, 

2014; COTS, 2006; Chotisukhratn, 2018; Chuven, 2019; 

Penth, 2004). Accordingly, the case study approach can be 

applied to the Kon Muang culture and their housing to 

analyse its cultural continuity.  

Among other cultural characteristics and 

expressions, Kon Muang housing has specific features and 

customs as well as regards the collective as understood 

and perceived by the Kon Muang people as a whole 

(Chansuebsri, 2013; Charernsuphakul & Temiyabhanda, 

1996; Fuengworatham, 2001; Oranratmanee, 2015). 

Additionally, the cherish and determination to preserve the 

Kon Muang culture are robust among their rural 

communities, significantly the perseverance of the inherited 

cultural practice and knowledge (Davis, 1984; Piyachon, 

2009; Sresunt, 2020). The robust collective Kon Muang 

identity can also be observed in its housing as it is 

predominantly used among the northern-region provinces 

with similar forms and characteristics from the past to 

modern eras (Ornthammarath, 2015; Tansukanan, 2020).  

Accordingly, the case study approach can be applied 

to the Kon Muang culture and their housing to analyse its 

cultural continuity. The Kon Muang housing cultural 

information can be generalised and utilised for the Kon 

Muang people from all over the northern region of Thailand. 

In this research, the case study approach will 

analyse both traditional and modern Kon Muang housing to 

highlight its cultural attributes. The case study will underline 

the aspects of Kon Muang culture that affect spatial and 

structural configurations and how the intangible concept of 

culture is materialised. Also, the case study of traditional 

and modern Kon Muang housing culture will highlight the 

commonalities and changes in housing features influenced 

by Thailand's socio-economic development.  

The research hopes to underscore sustained and 

changed housing cultural principles in modern Kon Muang 

housing through the case study and then incorporate them 

in the latter design section. 

 Within the case study approach, two Kon Muang 

housing types, traditional and modern housing, are studied 

with a focus on culture, spaces, and structure for typological 

study. Subsequently, the earthquake-resistant housing 
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developed by DPT, designed specifically for the earthquake 

victims, will be chosen for typological analysis. This 

assessment aims to evaluate and ascertain the reasons 

behind the relatively low download rate of these designs 

among the targeted earthquake victims. Through this 

analysis, the aim is to offer valuable insights and 

recommendations that better suited to the needs and 

preferences of the victims for the government’s future 

housing designs. These analyses correspond to the three 

subquestions for this research.  

 

4.1.2  Selection of house types 

 

 The research focuses on two distinctive house types 

rooted in the Kon Muang culture. First is the traditional 

house type that is the antecedent to the present-day Kon 

Muang housing. Second is the modern house type which 

has been influenced by the Siwilai modernisation ideology, 

primarily used by present-day Kon Muang people across 

the northern region of Thailand. The following chapters use 

these two house types in the typological analysis (figure 

18). 

The Kon Muang culture developed from the Tai 

ethnic culture that was settled within the same area as the 

current Kon Muang people today since around 11th-13th 

century (Prachakitkorachak, 2014), including the majority of 

the people in Chiang Rai province (Kermal-Torres, 2004; 

Pain, 2008; Oranratmanee, 2015; Srisawat, 2008). 

Moreover, most rural Kon Muang people still regard their 

culture as the descendant of Tai ethnic cultures 

(Chotisukhratn, 2018; Clifton-Dodd, 2019; Wongted, 2021).  

 Furthermore, studies of Tai ethnic housing aged 

around 100-150 years by Thai academics, Inpuntung 

(2015), Panin (2008), and Thubthun (2017) have indicated 

that Tai ethnic housing is an ancestor to the people in the 

northern region (Inpuntung, 2015; Panin, 2008; Thubthun, 

2017). The traditional Kon Muang people and Tai ethnic 

people may have different names, but they are essentially 

the same group of people and culture (Oranratmanee, 

2019).  

The use of timber structure can characteristically 

distinguish the traditional house type, where the main floor 

of the house is set on stilts or timber columns. It is 

considered a distinctive housing characteristic compared to 
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other traditional housing elsewhere in Thailand (Panin, 

2008; Sriboonthunkul & Oranratmanee, 2018; 

Thunwiwatkul, 2013; Wallipodom, 2009). Therefore, the Tai 

ethnic housing can be considered the traditional Kon 

Muang housing and will be used as the traditional type of 

Kon Muang housing for the typological analysis. 

For the modern house type, the research applies the 

housing type that the present-day Kon Muang people are 

known to use. Despite the frequency and widespread usage 

of this house type for Kon Muang in rural areas in northern 

Thailand,  it remains significantly neglected in architectural 

studies (Tansukanan, 2020). It is also the type of house that 

is self-build with own interpretation of Siwilai modernisation 

influences as discussed in Chapter 3. Moreover, this house 

type suffered the most from the 2014 Chiang Rai 

earthquake (Ornthammarath, 2015; Sararit, 2016; 

Wanitchai, 2016). As a result, the modern house of Kon 

Muang is at risk of future earthquakes, and additional data 

remains unexplored and comprehensively analysed. 

The Kon Muang broadly recognise their modern 

house type as ‘Baan Krung Mai Krung Poon’ or a ‘half-

timber-half-cement house (Nanta, 2009; Palakavong Na 

Ayudhya, 2019; Tansukanan, 2020).’ Similar to the 

traditional housing practice, the modern houses were 

constructed by the Kon Muang people utilising local skills 

and practices with their version of modern (Temiyabhanda, 

2014; Sirithanawat, 2019; Tiptus & Bongsadit, 1982). Its 

distinctive characteristics are the use of modern 

construction and materials in structure and architectural 

elements during the Siwilai reformation and economical 

development of Thailand (Horayangkura, 2020; Inpuntung, 

et al., 2020).  

Remarkably, the combination of traditional practices 

and modern lifestyles indicates degrees of cultural 

continuum in the modern house type, which is the primary 

research interest. 

The study also employs housing designs from the 

Department of Public Works and Town & Country Planning 

(DPT) as a comparative reference for conducting 

architectural analysis. The rationale behind selecting for 

DPT designs lies in their targeted focus on aiding 

earthquake victims, specifically catering to the Kon Muang 

population in the northern region. Significantly, these 

designs stand as the exclusive permanent housing 
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solutions endorsed by the government, each carrying 

unique purposes and users. Therefore, it is important to 

conduct a comprehensive archtiectural study on how the 

architectural and cultural elements within DPT designs 

correspond to the developmental and evolutionary 

dimensions of Kon Muang housing culture. 

 

4.1.2.1 The government housing designs 

selection 

 

 Based on Chapter 2, it is noted that following the 

earthquake in Chiang Rai province, the Department of 

Public Works and Town & Country Planning (DPT) has 

produced a housing design category specifically for the 

earthquake-affected population. While the same 

department has produced various downloadable housing 

designs for different purposes through their online platform, 

the earthquake-resistant collection is specifically made for 

addressing the needs of earthquake victims in the northern 

region (figure 10). 

Although NGOs and other authorities have also 

responded with emergency housing solutions, these options 

are intended as temporary shelters or prefabricated 

structures, which have been found to be complex, 

expensive, and spatially and structurally inappropriate for 

the Kon Muang victims (Rudto & Rasisuttha, 2015). 

Moreover, these housing constructed and provided by 

NGOs often disregard plans, manual, and construction 

drawings making them less practical for the victims 

(Attavanich & Kobayashi, 2016; Sermsri, et al., 2017; 

Sukkuy, et al., 2017). It is also difficult to gather information 

regarding the construction process, joinery details, and 

variety of designs which are required for this study. 

Therefore, NGOs prefabricated house information are not 

practical for the typological analysis.  

Since the typological analysis requires information 

on plans, drawings, and construction details needed for the 

3D modeling and architectural analysis, the selection of 

housing designs by the Thai government will be principally 

selected through the DPT downloadable website 

https://office.dpt.go.th/construction/th/house-style-index. It 

that contains five housing designs lebeled earthquake-

resistant house designs. The downloaded file contain 

detailed architectural and structural drawings alongwith 
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forewords from the government on what kind of the designs 

are, for whom the designs are for, and how to use the 

designs.   

 According to Chapter 2, the view and download 

counts of other designs reveals some insights about the 

appealing of housing designs in different categories (figure 

11). However, due to the aim of typological study of housing 

that aims for the Kon Muang people, other designs that are 

open for download in normal circumstances and other 

purposes are out of the reach of this research due to their 

irrelevant to the earthquake response and to the specific 

targeted audience. 

 

4.1.3  Number of samples 
 

 Each house from four traditional ethnic groups of the 

ancestors of the Kon Muang people is selected to be 

analysed for their cultural aspects that influenced collective 

belief and practices in housing. Even though four traditional 

houses are studied under different Tai ethnic groups' 

names, they have similar spatial and structural 

organisational cultural aspects. The four Tai ethnic houses 

will be used as the foundation to introduce the initial 

analysis of traditional Kon Muang housing type samples.  

Due to the lack of architectural information on the Tai 

ethnic housing, four different Tai ethnic house samples will 

be used to explore plans and spatial organisation study. For 

other architectural aspects, additional traditional housing 

data is needed to fulfil the architectural and cultural aspects 

of the traditional Kon Muang culture. Therefore, other 

traditional Kon Muang houses are studied, analysed, and 

reconstructed in the later sections into a 3D model for 

typological analysis and architectural details. They 

represent the development of traditional housing culture 

and highlight the housing practice continuum.  

 Multiple case studies are used to generalise the 

modern Kon Muang housing characteristics, configuration, 

and establishing type for the modern Kon Muang housing 

analysis. Yin (2012) suggests that an architectural case 

study should at least contain two comparable units (Yin, 

2012).  

In the modern Kon Muang housing context, there is a 

particular rule regarding the number of spaces, precisely 

the Hong Non spaces, which are limited to two Hong Non 
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(Kirdsiri & Muenkhamwang, 2017; Kirdsiri & Roythiang, 

2017; Jandaeng & Oranratmanee, 2016; Sookkree & 

Oranratmanee, 2016). Modern houses are used across the 

Kon Muang communities in northern Thailand 

(Tansukanan, 2020). These houses will be typologically 

analysed and generalised for the broad Kon Muang housing 

culture study. 

According to the Kon Muang housing custom, the 

modern Kon Muang house samples are selected per the 

number of Hong Non spaces: two single-Hong Non houses 

and two double-Hong Non houses. Although a triple-Hong 

Non space house is rare, only one can be found on the 

internet with adequate details. It is interesting to explore 

how the culture has influenced the extra number of rooms. 

In this case, five in total, one more triple-Hong Non-house is 

selected for the typological analysis and comparison. 

Despite differences in housing appearance, they are 

generally similar in terms of form and contextual conditions. 

Therefore, traditional and modern house types will be 

typologically analysed for cultural continuity. 
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Traditional Kon Muang house (1850-1930) (top row), 

modern Kon Muang house (1950-present) (bottom 

row) 

Image source: Lanna House Museum, CMU (top 

row), https://pantip.com/topic/37286473 (bottom left), 

https://pantip.com/topic/32913769 (bottom right) 

Figure 18: Characteristics of the traditional and modern 

Kon Muang houses 
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4.1.4  Data collection 

 

 The data from traditional and modern housing is 

needed for the analysis. The traditional houses data is 

collected via previous literature, studies, and archival 

documents. However, traditional housing studies often 

focus on socio-economic aspects of Kon Muang society 

and housing, while the details of spaces and structures are 

not always exhibited (Nanta, 2009). Therefore, the 

combination of previous studies on the socio-economic 

aspects of traditional houses and the built environment are 

collected from existing studies while architectural data 

needs to be constructed from the studies. 

In this case, images of traditional housing are 

collected and used for architectural details studies, and 

typological analyses accompany the existing traditional 

housing studies. In addition, images of traditional houses 

are gathered from online sources and museums, focusing 

on the spatial and structural qualities of the housing. Finally, 

the images are collected in consideration that they are well-

understood regarding the architectural details and 

applications. According to the architectural knowledge of 

the context, missing details are assumed and generated by 

the author to fulfil the architectural details. 

Due to the deficit of an onsite survey during the 

complication of COVID-19 pandemic, modern housing 

aspects were obtained through online platforms, websites, 

and social communities that provided adequate information 

and images. Gathering images to gain data from the 

internet may be performed with the case study approach, 

especially in architectural research and analyses (Benzu, 

2011). In order to be utilised for further analysis and 

synthesis, the selected online images must be publicly 

available and provide adequate details.  

Thailand ranks as the sixteenth largest digital and 

social media community user worldwide, with more than 

75% of the population engaging in online activities (Statista, 

2021). Due to extensive online social platforms and 

information-sharing activities by the Thai people, the online 

platform contains a wide range of modern housing 

information, which can be used as a foundation of the 



87 
 

modern Kon Muang houses study in place for the lack of 

housing data. 

Among these online platforms, the online community, 

www.Pantip.com, is the ninth most visited website by Thai 

people in all online traffic in Thailand and is also the 

number one Thai website most visited by Thai people 

(Alexa Internet, 2022; Subthawee, 2020). The Pantip 

website provides a public online sharing space that includes 

housing and architectural construction topics (figure 19). 

The general practice of using this online community on the 

Pantip website consists of posting images with information 

regarding that topic and the public users' discussion.  

Within the forum on Pantip, there is a categorisation 

of various topic includes housing and homes 

(https://pantip.com/forum/home). Within this forum, the 

house owner publicly shares images of houses to seek 

resolution of specific issues such as the heat from the 

modern house and low-angle roofs. Other topics such as 

inadequate light and ventilation, incorrect use of materials, 

and requirement for space changes are regularly presented 

in this online community platform. This information is 

relevant to modern housing data because the house owner 

publishes them publicly to explain and seek suggestions 

from others.  

Drawings show details and information about 

modern houses for their physical configuration. Also, it 

portrays the homeowners’ competence in understanding 

the problems and requirements in housing practices. In 

most cases, the owner posted hand-drawn plans, 

elevations, or sketches of the house to communicate the 

topic (figure 19). It is to ensure that others understand the 

questions asked by the homeowner. In addition, these 

drawings are helpful for data collection and Kon Muang 

housing architectural analysis. 

In this case, modern Kon Muang houses with 

owner's domicile information are preferred for the research. 

It guarantees that the selected houses have been 

consistently inducted within the rural Kon Muang culture to 

their fullest. The houses chosen as the modern Kon Muang 

houses samples are from within the northern region 

provinces of Thailand. Additionally, only houses posted with 

adequate architectural and structural details are used for 

the analysis. It ensures that the houses are well and 

accurately understood for their physical composition.  
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Example of the hand-drawn house plan by the house owner that can be used 

for the dimension data (top left), “My house is too hot. Does Anybody know 

how to fix it?”. Complains about heat made by the homeowner of their newly-

built homes (top right), and examples of interior images of the modern Kon 

Muang house with adequate details for the spatial analysis (bottom) 

 

Image source: https://pantip.com/topic/40068520 (top left),  

https://pantip.com/topic/40068520 (top right), 

https://pantip.com/topic/35248429? (bottom) 

Figure 19: Examples of housing images and data found on the website 

www.Pantip.com 
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4.1.5  Data analysis  

 

 The typological analysis is an approach to isolating 

attributes of spaces through similarities and differences. It 

defines the essence of characteristics according to 

morphology, size, and materialisation of intangible cultural 

notions that comprise types. The typological analysis 

identifies architecture's language (Ntourakos, 2013) through 

understanding the evolution of historical conditions and 

culture (Argan, 1963). 

 Diagrams and drawings are used in the typological 

analysis in comparative and derivation exploration, 

considering internal and external relationships’ narratives 

(Jacoby, 2016). Attributes such as culture are needed to be 

explored and understood before the typological analysis 

can be established. Subsequently, any comparison of types 

will display the morphology of spaces based on the same 

foundation of socio-cultural attributes behind architecture. 

Furthermore, based on the same attributes foundation, 

typological analysis can show the characteristics of 

architecture that may be repeated in the future (Moneo, 

1978).  

For data analysis of this research, traditional and 

modern houses are examined to highlight and compare 

physical and cultural attributes through typological analysis. 

It aims to discover a housing type that demonstrates the 

cultural continuum in housing practices among the Kon 

Muang people. 

With this theoretical approach and the subquestions 

established earlier to explore Kon Muang housing culture, 

the data analysis method is implemented differently in each 

subquestion, overarched by the architectural approach of 

typological analysis.  

Previous studies on traditional Kon Muang culture 

focus mainly on two independent parts. The first is the 

socio-economic and socio-cultural background, and the 

other is the architecture. Traditional housing is often studied 

for its broad physical house form and characteristics 

(Duangviset, 1996) or for the descriptive studies that 

provide compilations of architectonic details that treat it as a 

museum piece or an unchanging, static symbol of culture 

(Nanta, 2009). It implies a lack of linkage between culture 
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and architecture in traditional housing studies. A firm 

connection between the two is required for the typological 

analysis. 

Therefore, the research will connect socio-cultural 

aspects and housing data through architectural methods, 

including drawings, image analysis, and diagrams. 

Furthermore, these processes will be produced within the 

overarching socio-cultural information specified to have 

impacted traditional housing development by previous 

studies. The spatial, structural, constructive parts and other 

architectural details will be created and assumed for 

typological analysis with an accompaniment of cultural 

information and its impacts on housing. 

The following are the data analysis methods for each 

subquestion. 

 

 

 

 

4.1.5.1 Sub-question 1: How is Kon Muang’s 

modern housing culturally produced? 

 

 Cultural aspects of the Kon Muang housing are 

analysed in this sub-question. However, to understand the 

foundation of modern Kon Muang housing culture, 

traditional Kon Muang housing needs to be explored 

first.Therefore, traditional and modern housing are studied 

for their cultural aspects and the materialisation of 

intangible cultural attributes. 

 The traditional housing data, such as drawings, 

images, and textual accounts, are collected from previous 

studies on the traditional Kon Muang housing and culture. 

The research process then synthesises the data and 

produces architectural drawings such as plans, sections, 

elevations, and diagrams for typological analysis. However, 

some physical details about traditional Kon Muang houses 

may not have been established. In this case, the author will 

recreate and conjecture the missing architectural 

information based on the accounts and images as 

accurately as possible in conjunction with the typological 

analysis. 
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 Cultural aspects such as hierarchy, kinship relations, 

and spiritual regard affect housing practices. To this end, 

they influence traditional houses' spatial and structural 

configuration with customs, rituals, and perceptions of 

houses. These cultural practices in housing may have been 

mentioned in previous studies descriptively, but this 

research incorporates them with the architectural 

presentation for better understanding.  

For spatial influences, the research compiled spatial 

requirements of traditional housing into three consecutive 

functions. First, the Charn, Tern, and Hong Non spaces are 

highlighted and summarised with plans, drawings, and 

illustrations. As the house's core functions, these spaces 

are always connected due to the Kon Muang cultural 

practices. Second, 3D models of the traditional house are 

created to exhibit the volume and height of spaces per the 

openness, transparency, and hospitality requirements. In 

parallel, plans and isometric drawings demonstrate the 

kinship and relationship concept of people and spaces from 

individual houses to the broader Kon Muang community. 

For the structural influences, drawings, diagrams, 

isometrics, and illustrations are produced in line with the 

practice of hierarchy and spiritual regards. Additionally,  

illustrations and drawings that emphasise the height 

difference concepts affecting the configuration of the floor 

structure are generated for analysis. Lastly, constructive 

parts and construction customs are displayed through a 

compilation of isometrics drawings and diagrams. It helps 

display how culture influences construction practices and 

the preparation of materials. These visual representations 

help to highlight the culture of construction knowledge in 

certain contextual conditions in which the Kon Muang 

people live.  

In addition, detailed construction techniques, joinery, 

and construction mechanism are synthesised by textual 

accounts from previous studies and generated into 

architectural drawings for more explicit details of 

construction practices. The drawings produced will be used 

for typological analysis in further chapters. 

Altogether, drawings are produced for typological 

analysis and comparison. For later chapters, the data on 

cultural practices in housing will be compiled into the first 

design brief and utilised in the modern houses and housing 

prototype typological analysis. 
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4.1.5.2 Sub-question 2: What spatial typology 

results from the cultural production of Kon 

Muang housing? 

 

The previous analysis displays the influence of 

culture on the general perception of housing and the 

materialisation of abstract cultural traits in housing 

architecture. It also underlines the influences on the spatial 

and structural configuration of housing which will be 

analysed in this subquestion. For this, the modern house 

samples are analysed to see continuity in housing 

practices. 

  Due to the lack of architectural data on modern 

housing, the research produces architectural models of the 

house samples for typological analysis. The research then 

uses the models to generate illustrations and drawings for 

architectural analysis. These are collected, analysed, and 

synthesised from the online website, www.Pantip.com, 

within the topic of housing as shared publically by house 

owners. Finally, drawings, images, and sketches collected 

from the website are amalgamated into architectural 3D 

models to be used throughout the research. In terms of the 

relationship between individual houses to the 

neighbourhood, communities, and village, an online map 

website such as https://www.google.com/maps is used to 

create architectural drawings. Images collected from other 

online sources are also used to create diagrams, symbols, 

and illustrations for the research. 

The spatial typology of modern houses is analysed 

through plans, elevations, sections, and isometric drawings. 

These drawings are studied for the relationship between 

functions and spaces, especially the organisation concept 

and the functionality of spaces. The spatial analysis is 

exercised along with the socio-economic development 

information, which implies its influences on the 

development of spaces and functions of the modern Kon 

Muang housing. 

The typological analysis determines whether there 

are commonalities in the spatial organisation concepts 

endured in modern houses. Likewise, analysing the 

continuum of spatial practice in modern houses helps 

uncover the space and organisation of plans appropriated 

to the modern Kon Muang people and their culture.  
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Finally, the spatial typological analysis data is 

assembled into the second design brief with architectural 

drawings and diagrams to be used for the design chapter. 

 

4.1.5.3 Sub-question 3: What structural typology 

results from the cultural production of Kon 

Muang housing? 

 

Similar to the spatial typological analysis, the rooted 

Kon Muang culture also influences the structural practices 

of housing, which results in material preparation, 

construction practices, and community participation. The 

research utilises the produced modern houses model from 

the last subquestion but further investigates their structure, 

constructive parts, and construction details for this 

subquestion. 

The structural information of modern houses is 

collected from information gathered from online platforms, 

primarily from www.Pantip.com, similar to the spatial 

typology methodology. These websites provide information 

about the house data, its location, and the owner’s account 

of the house.  

In most cases of the modern house samples, the 

owners posted images of their houses with a clear visual of 

structural components. With this information, 3D modelling 

of the images is utilised to develop the structural typological 

analysis as accurately as possible. However, in cases with 

unclear visuals, other similar images are used as a 

substitute for the structural parts due to the similarity in 

construction practices and methods. The substitute 

information is generated and integrated into the house 

samples and the drawings as appropriately as possible to 

the Kon Muang housing practices.  

The detailed construction techniques and joinery are 

also synthesised into 3D models based on architectural 

practices. Accordingly, the detailed construction techniques 

are displayed in isometric drawings with an architectural 

presentation of how the constructive parts work. 

The structure is compared among all modern house 

samples with the typological analysis to find the type. 

Elevation, section, and isometric drawings are used for the 

typological analysis. In addition, some structural analyses 

are done in line with the spatial analysis, such as the 

hierarchy and the space configuration. It determines the 
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inseparable relationship between the space and structure of 

the housing. 

The earthquake-resilient mechanism in housing 

construction is also analysed under this subquestion. 

Unfortunately, there is no comprehensive information on 

how traditional houses were built within earthquake-prone 

areas, especially architectural data. Due to this limitation, 

the structural practice of traditional houses needs to be 

investigated by this research. 

Thus, the construction techniques known to mitigate 

earthquake damage are analysed in traditional and modern 

houses with a primary focus on the latter. The traditional 

house structures are analysed for their understanding of the 

built environmental culture and practices, while the modern 

house structures are analysed for their construction 

continuity, established type, and weak points from the 2014 

earthquake. 

 Isometric drawings and detailed construction 

technique diagrams are primarily examined for analysis. In 

addition, details of the construction technique, connection of 

joinery, material uses and constructive parts, and structural 

type comparison are among the analysis methods for a 

detailed understanding of how the house structure is 

composed.  

Due to the lack of earthquake-resilient structure 

studies in the traditional Kon Muang house, these analysis 

methods are performed in conjunction with the studies of 

earthquake-resilient construction methods in vernacular 

architecture and their performance in earthquake-prone 

areas such as in Turkey, Nepal, and Japan as case studies. 

Similarly, detailed construction methods, connections, and 

materials information are gathered from these cases and 

recreated into architectural drawings for this research. 

These case studies are compared and evaluated for their 

weak points in the modern Kon Muang houses, and 

construction methods can be integrated into the modern 

houses for future earthquakes.  

The typological analysis of structures from traditional 

and modern houses revealed the maintained construction 

and structural practices. Along with the suggestion of 

earthquake-resilient mechanisms, these structural data are 

assembled into the third design brief and will be used for 

the housing design. 

 



95 
 

4.1.5.4 Sub-question 4: How can all subquestions 

be synthesised into the culturally appropriated 

earthquake-resilient housing design as an 

alternate to government-design housing? 

 

 Finally, all design briefs developed in prior 

typological analyses are synthesised into housing design 

prototypes as an alternative to government-design housing. 

All three design briefs for cultural, spatial, and structural 

typologies are incorporated into housing designs. These are 

also suggested with design variations to display the 

possibility of house configurations to meet different 

requirements and preferences. 

 The design variations comprise a different number of 

rooms, the application of different materials, and exterior 

and interior appearance possibilities. These design 

variations are based on the socio-economic changes, 

modern preferences, and availability of materials 

information, all the determinants of the Kon Muang housing 

morphology. However, these variations are applied to the 

designs without negating the established housing culture. 

The number of rooms in the design variations is 

determined by the typical family size of the modern Kon 

Muang people. The data is gathered from the literature 

reviews of the present-day rural Kon Muang society and the 

reports of Kon Muang houses destroyed by the 2014 

earthquake. These data are utilised and assumed for the 

typical size of rural Kon Muang families and integrated into 

housing designs accordingly. As a result, three primary 

housing designs are produced. Each will have different 

appearances, material uses, and sizes, but all are designed 

based on the housing culture recognised through the 

research.   

 The design process uses architectural design 

methods. First, isometrics, plans, elevations, and section 

drawings are produced for the designs, accompanied by 

details on cultural information. Second, diagrams and 

descriptions on these drawings are generated to compare 

the new designs to the housing culture information and 

design briefs to prove that these house designs are 

appropriate to the Kon Muang culture.  

 All crucial outputs from each design brief, namely the 

cultural, spatial, and structural requirements, are compared 
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to the alternative housing designs to display the possibility 

of integrating these conditions into housing designs without 

denying possible modern preferences of the present-day 

Kon Muang people. Additionally, alternative materials and 

the flexibility of constructive parts are introduced to the 

designs to display adaptability and resilience qualities in the 

Kon Muang housing culture. 

Lastly, the design briefs inform and discuss why the 

government-housing designs do not appeal to the Kon 

Muang people. It will further expand the account of 

inappropriateness to Kon Muang culture critique into 

architecture and housing practices. The design briefs can 

be used as a foundation for designs and a parameter to 

analyse the cultural appropriateness in the housing practice 

for the Kon Muang people. 

  

 

 

 

4.2  Research limitations 

 

 The lack of comprehensive study on modern Kon 

Muang culture and housing ensued in the absence of 

architectural data for the typological analysis. The modern 

Kon Muang housing, as the direct descendant of traditional 

housing, remains a significant gap in domestic architecture 

studies in Thailand. Thus, modern Kon Muang housing 

aspects must be further explored for continuity in Thai 

domestic architecture research. 

For a more comprehensive study of the modern Kon 

Muang housing, additional architectural data should be 

collected via in-person inquires and surveys and further 

compiled into a broader study. Unfortunately, the COVID-19 

pandemic restricted travelling, surveying, and onsite 

architectural data gathering from late 2019 until early 2022. 

Therefore, the information on the modern Kon Muang 

houses was collected through reliable and accurate online 

sources.  

Some architectural data may be incomplete, with 

minor ambiguities in architectural details remaining 

uncovered. In this case, architectural assumptions and 
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estimations in architectural details are implemented to 

ensure that the data is feasible. The exact data, such as 

dimensions, material colour, and unperceived building 

configurations, are assessed and reconstructed as 

accurately as possible for the typological analysis. 

Additionally, time constraints limited the number of 

housing sample collection, analysis, and synthesis 

processes. Limited time for data collection led to only 

several selected sampling for housing and architectural 

data, while on-site, in-depth details of modern Kon Muang 

housing architecture remain undiscovered. Therefore, a 

continuation of this work on cultural and architectural data 

of modern Kon Muang is necessary for a comprehensive 

understanding of Kon Muang housing culture. 
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Figure 20: Summary diagram of the research methods and research processes 
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CHAPTER 5  

 

THE CULTURAL PRODUCTION OF KON 

MUANG HOUSING 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter typologically explores traditional Kon 

Muang houses, revealing their profound cultural, spatial, 

and structural significance. It explores the animistic and 

kinship concepts, demonstrating how they are translated 

and materialised in spatial arrangements that convey 

composite public-private relationships. These arrangements 

reflect hierarchical principles that profoundly influence the 

spatial organisation of the Kon Muang housing culture. The 

chapter also emphasises the vital role of structural 

elements, including columns, grids, and roof structures, 

displaying their unique construction techniques, earthquake 

benefits, and symbolic implications. 

Furthermore, this chapter introduces the initial 

design brief, laying the foundation for integrating cultural 

aspects into architectural design. This design brief outlines 

the cultural elements essential to Kon Muang housing 

practices, encompassing animism, kinship, auspicious 

orientations, and spiritual customs, which are fundamental 

considerations for housing designs aligned with Kon Muang 

culture. 
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Figure 21: Key elements of spatial configuration in traditional Kon Muang houses, derived 

from an analysis of Kon Muang housing culture, embody animistic and kinship concepts. 
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As discussed in Chapter 3, animism and kinship are 

the core concepts that have profoundly influenced the Kon 

Muang culture throughout its history. These concepts play a 

central role in shaping customs, activities, and the overall 

way of life. Animism, which recognises the spiritual essence 

in all natural elements, and kinship, which governs social 

relationships and community structures, are found in every 

aspect of Kon Muang presence, including their worldview, 

occupation, thinking patterns, way of life, and architectural 

practices. Consequently, Kon Muang housing and practices 

serves as a tangible expression of the deep connection 

between the people and their environment. 

These core cultural principles of animism and kinship 

not only influence social and spiritual aspects but also 

inform the organisation and functionality of spaces within 

Kon Muang housing. These principles inform the spatial 

configuration of traditional Kon Muang houses, both 

vertically and horizontally, expressing spiritual respect and 

encouraging intimate relationships within the culture. By 

analysing the spatial typology of Kon Muang housing, one 

can gain insights into how abstract cultural concepts are 

translated into physical housing practices, revealing the 

development of the Kon Muang people and their housing 

culture. 

Finally, this chapter synthesises the essential 

attributes of traditional Kon Muang culture through the 

analysis of traditional housing, culminating in the 

formulation of the initial design brief. This design brief 

represents a culmination of cultural practices and the ways 

in which the Kon Muang people have transformed abstract 

cultural aspects into physical and symbolic housing 

configurations. It serves as a testament to the relevance 

and appropriateness of architectural practices within the 

Kon Muang culture, and will be compared to modern 

houses to establish a continuum in housing practices. 

 

5.1 The Kon Muang people 

 

Kon Muang people live collectively across the 

northern region of Thailand and are recognised as a 

distinctive culture (Chotisukhratn, 2018; Ongsakul, 1986; 

Panin, 2003; Srisawat, 2008). The word 'Kon Muang', 

meaning 'the people of the city', is believed to have a direct 

reference via the same linguistic root as the word 'Tai', 
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whereas Tai people considered themselves as 'not the 

wilderness' people (Phumisak, 1981).  

Before the 18th century, the northern region of 

Thailand mainly consisted of Tai ethnic groups who had 

moved into the area since 11th-13th century. As a result, the 

Kingdom of the Tai people, otherwise known as the 

Kingdom of Lanna, emerged from the various groups of Tai 

people settling within the same area after the development 

of the economy and society (Baker & Phongpaichit, 2014; 

Ongsakul, 1986; Ouyyanont, 2017). These historical Tai 

ethnic groups contributed to the majority of the population 

of the local people in northern Thailand and influenced the 

cultural practices surrounding the area since 18th – 21st 

century (Nimmanhaemin, 1981; Wallipodom, 2009).  

One of the significant cultural practices 

witnessedwithin the community of the historical Tai ethnic 

people was the transferring and cherishing of their own 

culture. As Panin (2008) and Inpuntung (2015) suggested, 

the culture of the Tai ethnic groups remains present across 

the northern region of Thailand as cultural baggage (Panin, 

2008; Inpuntung, 2015). In 2021, a genetic study of the 

people across the northern region reported consistent 

similarities in genetic data between present-day people of 

northern Thailand and the historical Tai ethnic people 

(Kutanan, et al., 2021). Therefore, it may be inferred that 

the Kon Muang people are genetically linked to the Tai 

ethnic people and inherited the culture throughout 

generations. 

Among the customs and traditions in the Tai ethnic 

culture, animism and kinship have been the central belief 

among the historical Tai ethnic people (Oranratmanee, 

2015). People related to the Tai ethnic culture have been 

influenced by this belief and consider it paramount to their 

way of life (Chotisukhratn, 2018; Ongsakul, 1986; 

Phumisak, 1981). These cultural beliefs have influenced 

many customs and practices of the Tai ethnic people. 

These beliefs are manifested through an expression of 

language, activities, and norms. They have been 

transmitted through kinship to sustain the collective cultural 

identity. 

Remarkably, housing is one of the distinctive cultural 

manifestations of the Tai ethnic people and their intimacy of 

kinship. The survey of the American Missionary across the 

southeast Asian regions found that the traditional housing 
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configurations were similarly practiced and regarded among 

the traditional Tai ethnic communities across broad regions 

(American Baptist Missionary Union, 1868). Additionally, 

the people were considered as one collective race (Clifton-

Dodd, 2019).  

In Thailand, socio-economic development has 

developed the Tai ethnic people into the traditional Kon 

Muang people. Although the Kon Muang people may not 

call themselves Tai ethnic people anymore, they are still 

regarded as one of the Tai ethnic families by any Tai ethnic 

communities (Oranratmanee, 2019). In the later modern 

Kon Muang communities, the persistence of the core 

cultural belief in kinship and intimacy is prominent in the 

modern rural Kon Muang society (Davis, 1984; 

Temiyabhanda, 2014). Animism persists in the modern Kon 

Muang people through perpetuated spiritual practices and 

rituals within daily life (Chansuebsri, 2013; Chuki, et al., 

2017; Ganjanapan, 2017; Panin, 2005).   

These two principal beliefs have affected various 

aspects of the traditional Kon Muang people and 

communities. They largely influenced the formation of 

practices relevant to housing as one of the predominant 

expressions of Kon Muang culture (Temiyabhanda, 2014; 

Walliphodom, 2009). The following sections further explore 

animism and kinship and their influences on housing 

practices. 

 

5.2 Village and community relationship 

 As mentioned in chapter 3, Animism and kinship 

influenced the formation and maintenance of the traditional 

Kon Muang village and built environment. Consequently, 

these villages were organically developed, closely 

connected to the immediate environment and society. The 

village's formation and location also impacted the 

placement of housing compounds and the spatial 

relationships of individual houses. 

In the traditional Kon Muang communities, the 

villages comprised a collection of houses in one area 

enclosed by rice fields. The village was set in the flatlands 

between the mountains with a river. The plain is flat enough 

for rice cultivation with a locally-built irrigation system for 

agriculture (Kruaraya, 2011; Oranratmanee, 2015; 

Oranratmanee, et al., 2016). This specific geographical 
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configuration influences the climatic conditions of the area 

historical Tai ethnic communities lived, usually hot and 

humid summers and cold winters (Kirdsiri & Roythiang, 

2017; Kruaraya, 2011).  

The specific climate also determined how locals 

created communal activities. For example, during colder 

times, gatherings happened regularly with an open fire and 

required a communal space. It is the advent of the Tern 

space in which households and guests were gathered 

around the open hearth in the middle of the ample space 

(Pimwern & Phetsuriya, 2014; Wongsuwan & Kirdsiri, 

2015).  

Similarly, gatherings and communal activities also 

happened on the community scale, which strengthened the 

unity of the people, promoted intimacy, and shared 

communal activities (Panin, et al., 2005). It signifies that 

kinship was incorporated into the organisation of individual 

housing and the whole village or community composition to 

support such intimacy. 

Studies of the traditional villages in the original 

settlements of the Kon Muang people have found similar 

geographic settlements among the Tai ethnic communities 

in Southeast Asian regions. Shared characteristics of these 

villages include the custom of the directional axes of the 

village (Kirdsiri, 2011; Panin, et al., 2005; Oranratmanee, et 

al., 2016) with the embodiment of village configuration with 

‘head,’ ‘foot,’ and the ‘heart’ (Khasan, 2010; Kirdsiri & 

Roythiang, 2017; Wongsuwan & Kirdsiri, 2015).  
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The image depicts the geographical setting of the traditional Tai ethnic people, who preceded the Kon Muang people. The rice fields 

are located outside the village, surrounded by forests and mountains. A distinct boundary was established to caution the Tai ethnic 

people against entering the spirits' territory and provoking their anger. No houses were allowed in the forest, near the mountains, or 

within the rice fields. 

 

Image Source: (Kirdsiri & Roythiang, 2017)  

 

Figure 22: Traditional Tai ethnic village context 
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The symbolic concept of a settlement with houses is 

employed in the spatial organisation of everything related to 

the built environment in the modern Kon Muang 

settlements. Interestingly, the planning of an individual 

house was also following directional order in regard to 

spatial arrangement and appropriate functions.  

For the communal concept, the gathering space for 

the village often happened at the ‘heart’ of the village, 

called Jai Baan or House Heart. It was positioned around 

the centre for the village ceremonies and public markets. 

On a smaller scale, the open area similar to Jai Baan was 

developed in the housing compound of two to four houses 

in the same relative group called Khuang Baan or ‘Khuang’ 

(Kirdsiri & Roythiang, 2017; Wongsuwan & Kirdsiri, 2015). 

This public ground belonged to the immediate families 

within that compound but was not entirely forbidden to the 

public realms. Each housing compound would have one 

communal space within the site. It promoted the connection 

between each family within the same relationship circle and 

shared communal space. At the same time, this shared 

space also promoted hospitality to people outside the close 

circle. Traditional houses generally faced this Khuang Baan 

and would be facing the entrance to the house's compound 

connecting to the road (figure 23). 

The function of this Khuang Baan was not 

specifically designated for any activity; however, it mainly 

supported social activities (Panin, 2014; Thubthun & 

Tandikul, 2017). It included a playground for children and 

an informal meeting area (figure 24). Relatively, the 

grouping of houses within the same relative circle created 

strong solidarity of kinship and participation in housing 

construction. 

 Notably, the concept of the Khuang Baan space 

caused the spatial development in an individual house. The 

traditional Kon Muang house reception area, called the 

Charn space, was created to support interactions between 

houses and the Khuang Baan space. Altogether, housing 

and compounds promote the relationship between families, 

houses, and communities through the development of 

physical configurations. This information on housing 

relationships will analyse and highlight how this concept is 

changed and developed in the modern Kon Muang housing 

and village. 
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A site plan shows compounds of houses in the village of the traditional Tai Khun ethnic community in 

Myanmar. The houses are grouped into two to four in a compound. The front of each compound has a 

space similar to the Khuang Baan space for relative gatherings, meeting with other families, and the 

publicImage edited from (Kirdsiri & Roythiang, 2017) 

 

Housing compound (group of relatives) 

 

Khuang Baan (houses court) 

 

Figure 23: A sample of traditional village configuration 

 

Example images of traditional Khuang Baan space 

with various functions in traditional Kon Muang 

housing compound. Traditional housing compound 

with an informal bamboo fence to create a boundary 

and local thoroughfare. It shows an inviting gesture of 

the Khuang Baan space in front of the house (top left). 

Shared wells can be found at the back of Khuang 
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Example images of traditional Khuang Baan space with various functions in traditional Kon Muang housing compound. Traditional 

housing compound with an informal bamboo fence to create a boundary and local thoroughfare. It shows an inviting gesture of the 

Khuang Baan space in front of the house (top left). Shared wells can be found at the back of Khuang Baan (top right), while the 

Khuang Baan space is a place for gathering among families and people outside (bottom right). The toilet and kitchen were separated 

from the traditional house but stayed within the Khuang Baan vicinity (bottom left). 

 

Image source: (Panin, 2005)(top left, top right, bottom right), (Sriboonthunkul & Oranratmanee, 2018)(lower left) 

 

 

Figure 24: Samples of traditional Khuang Baan space 
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Figure 25: The 3D conception of the housing compound of the traditional Kon Muang context 

 

Figure 330: The 3D conception of the housing compound of the traditional Kon Muang context 

 

Figure 25: The 3D conception of the housing compound of the traditional Kon Muang context 
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5.3 Spatial influences of the traditional Kon Muang 

culture 

This section explores the architecture of the 

traditional Kon Muang house by utilising a typological 

analysis approach. As mentioned, animism and kinship 

developed patterns in the spatial and structural organisation 

of traditional Kon Muang housing culture. Accordingly, this 

section typologically analyses the influences and explores 

the spatial pattern of traditional house samples by utilising 

the architectural analysis approach to illuminate how 

abstract cultural aspects are materialised. The data on 

spatial organisation and its cultural influences will inform the 

design briefs in later chapters. 

The historical Tai ethnic people moved into the 

northern region of Thailand, acclimatised, integrated within 

the new context, and called themselves the Kon Muang 

people (Wongted, 2021). However, the traditional Kon 

Muang people still labelled themselves as one of the 

inheritances of Tai ethnic culture and shared similar cultural 

practices with their ancestors (Chotisukhratn, 2018; Clifton-

Dodd, 2019). It is why the traditional Kon Muang house 

samples previously studied by Thai academics are 

generally named within the four different Tai ethnic groups 

(Kermal-Torres, 2004; Pain, 2008; Oranratmanee, 2015; 

Srisawat, 2008).  

Therefore, the following typological analysis of 

traditional Kon Muang houses employs four house samples 

connotated with different Tai ethnic groups. They represent 

the traditional Kon Muang houses, which will be 

typologically analysed for spatial and structural morphology 

concerning culture. 

 

5.3.1 Core spatial organisation and functions 

 According to various studies of the configuration of 

most of the historical Tai ethnic houses in Thailand, some 

functions are repetitive with minor variations and practices 

according to the different ethnic groups' origins, but they 

share similar principles (Chaichongrak, 1997; Kaewthep & 

Saicharoent, 2018; Panin, 2003; Panin, 2005; Kruaraya, 

2011). Moreover, in cases of the dispersion of the people 

who share similar ancestral Tai ethnic culture, the houses 

which settled in different parts of Thailand also have seen 

similar core functions that could be traced back to the 
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concept and practice of historical Tai ethnic communities 

(Duangviset, 1996; Inpantang, 2012; Inpuntung, 2015; 

Inpuntung, et al., 2020; Nanta, 2009; Nimsamer & 

Walliman, 2013; Otterbein, 1975).  

The differences in contextual, climatic, and built 

environmental conditions influenced various housing 

practices and adaptations, including the house form, 

exterior, and interior spaces. Nevertheless, the analysis 

demonstrates that a particular group of functions is 

highlighted in all traditional house samples. These functions 

are connected consecutively and provide spaces for private 

and public activities. The connected spaces also exhibit the 

materialisation of hierarchical, animism, and kinship 

intimacy concepts underlined in the previous sections. It 

demonstrates a systematic pattern of traditional Kon Muang 

housing where different house samples display similar 

spatial organisation based on the established cultural 

requirements. 
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Hong Non 

 Tern 

 Charn 

 

A diagram shows a comparison of the traditional Kon Muang houses plans. Four historical Tai ethnic groups are the ancestors and contributed 

to the majority of the modern Kon Muang people in Chiang Rai province and northern Thailand today. The highlighted spaces are all comparing 

house plans and show three correlated functions that correspond to each other according to the customs of hierarchy conditions. 

Plans edited from: Tai Lue (Jandaeng & Oranratmanee, 2016), Tai Khoen (Panin, 2018), Tai Yai (Panin, 2014), and Tai Yuan (Saicharoen, 

2019) 

 

Tai Lue 

 

Tai Khoen 

 

Tai Yai 

 

Tai Yuan 

 

Figure 26: Coloured plans of traditional Kon Muang (Tai Ethnic) houses 
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From the typological analysis of four traditional Kon 

Muang house plans (figure 26), three distinctive functions 

are found in all plans similarly posited to each other. These 

three spaces are called Charn, (a reception area), Tern (an 

open hall), and Hong Non (a sleeping area). They appear in 

all traditional Kon Muang houses and share similar names 

which describe the spaces, their significance, and their 

symbolic meaning. 

Three functions related to these spaces are linked 

and accessible from the exterior to the interior. Essentially, 

the Charn space is located at the front of the house and is 

used for the reception of visitors, closer to the public area. 

The Tern space sits after the Charn space and is 

designated for family activities. Finally, the innermost of the 

house is the Hong Non space, which literally translates as 

sleeping rooms or bedrooms. Remarkably, no bed is found 

as an item of furniture inside the Hong Non space (Panin, 

2018; Suphaphatbongkot, 2017).  

From the traditional Kon Muang houses typological 

analysis plans (figure 26). The Tai Khoen and Tai Yai 

house plans display similarities in house plan organisation, 

where the Charn, Tern, and Hong Non spaces are placed 

chronologically according to the hierarchy concept. The Tai 

Yuan house plan can be seen to have a separation 

between the two spaces of Hong Non, but the sequencing 

of space accessibility remains similar. Therefore, users 

need to enter through the Charn, Tern, and Hong Non 

chronologically, even though there is a separation in the 

middle. Lastly, the Tai Lue house plan displays a different 

Charn space placement at the side of the house. However, 

the accessibility of the spatial hierarchy remains identical to 

other traditional Kon Muang houses. In this case, users still 

enter the house from the Charn, Tern, and Hong Non 

sequentially. 

According to the animism concepts mentioned 

earlier, these consecutive spaces are placed per the 

hierarchical sequence from the public to the private and are 

related to the spiritual guardianship boundary. For example, 

the spiritual boundary concept formulated the consecutive 

placement of the three functions, with the private areas 

considered sacred and must be looked after by the public. 

Therefore, the public area is closer to the ground which is 

protected by nature spirits, while the private area is placed 

further from the ground and protected from the house spirits 
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(Khasan, 2010; Inpuntung, et al., 2020; Nanta, 2009; 

Sirimuangmoon & Saicharoent, 2016; Waterson, 1995).  

This arrangement also demonstrates the kinship 

concept in architecture (Alexander, et al., 1977), where the 

further the spaces, the more intimate status of the visitor is 

required. For that reason, the space that serves public 

activities is set on a lower hierarchy than the private 

activities, while the spirits altar or the symbolic guardianship 

area is placed strategically between the most public and 

most private spaces of houses. Altogether, these spaces 

compose the main house form and regulate the main 

activities for the household and visitors alike. 

From the typological analysis, the Charn, Tern, and 

Hong Non spaces are considered the core of the traditional 

Kon Muang houses, configured and materialised from the 

animism and kinship concept foundation. Each space 

supports different functions, and different architectural 

elements are employed appropriately. Thus, the following 

further explores each core space based on the preceding 

studies to investigate the architectural configurations and 

remains culturally impacted behind the customs and 

practices. 

5.3.1.1 The Charn space 

 

Although contextual and climatic requirements such 

as the avoidance of rain, flood, and reptile may be one of 

the substances of the house-above-ground configuration in 

the traditional Kon Muang houses (Wallipodom, 2009), 

there are also cultural aspects that were instructed to 

preserve the appropriateness in housing practice culturally 

and physically (Thubthun, 2017). Previous sections 

established that animism informs the boundary of spaces. 

In this case, the spatial organisation of traditional Kon 

Muang houses was designated featuring the concept of 

spaces transitioning from exterior to interior, public to 

private, which the Charn space formulates. 

Figure 26 highlights the Charn space (yellow) at the 

front of each house and is the first space that leaves the 

ground. According to Damrongrachanupap (2007), 

Suttanan (2018), and Thammati (2019), bare ground 

belongs to the natural realm, and living on the ground 

means intruding the nature's spiritual boundaries 

(Damrongrachanupap, 2007; Suttanan, 2018; Thammati, 

2019). Also, the ground and natural areas may house evil 

spirits. Therefore, only appropriate material preparation, 
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construction rituals, and suitable housing cultural practices 

can protect the inhabitants from those evil apparitions 

(Saicharoen, 1999). Thus, the traditional Kon Muang 

people’s house is located above the ground, and the Charn 

space is the first point of the house configuration that marks 

the housing boundary.  

Following animism, the configuration of the Charn 

space has been influenced by auspiciousness and the 

directional axis. Conceptually, the north-south alignment of 

the house is preferred so that all spaces can posit in the 

auspicious location (Charernsuphakul & Temiyabhanda, 

1996; Hilton, 1956; Chuki, et al., 2017; Oranratmanee, 

2015; Waterson, 1997). For the Charn space, its adjacency 

to the ground means closer to the impurities, hence the 

space's placement in the south as opposed to the sacred 

north and east (Fuengworatham, 2001; Sripimchai & 

Ketphrom, 2019; Thammati, 2020). 

However, in traditional houses, such as the Tai Lue 

house plan, the Charn space can be observed to be located 

in the west compared to others that had strictly followed the 

north-south direction. The configuration assumes that the 

Charn space, as the physically and symbolically lowest in 

terms of spatial hierarchy, may deviate from such practice 

whenever the north-south axis cannot be followed.  

The plan analysis of the Charn space of traditional 

Kon Muang houses resembles the traditional house studies, 

which implied that lower land restrictions in the historical 

times had allowed the independent orientation of houses to 

match the animism requirement in the auspiciousness axis 

(Davis, 1984; Kirdsiri & Muenkhamwang, 2017; Lorchai, 

2018; Panin, 2014; Waterson, 1997). However, Thailand's 

traditional Kon Muang houses may have been restricted 

due to the development of traditional culture from the 

historical Tai ethnic community limiting land share size. 

Nevertheless, other house plans can be seen to follow the 

practice. It suggests that auspiciousness and animistic 

values are essential to the spatial organisation whenever it 

is practical. 

The Charn space employs the hierarchical concept 

in its spatial and structural practices physically and 

symbolically. For the physical configuration, the lowest 

hierarchy means the lowest in terms of floor height 

compared to other areas of the house (Sookkree & 

Oranratmanee, 2016; Jandaeng & Oranratmanee, 2016; 



116 
 

Wongwigkarn, et al., 2005). In correspondence, activities 

considered relatively impure and dirty are also placed on 

the same hierarchy or adjacent to the Charn space. Further 

extensions of a house for toilets, washrooms, or kitchens 

are always placed on such hierarchy around the side or 

back of the house (Weerataweemas, 2015; Oranratmanee, 

et al., 2016; Sriboonthunkul & Oranratmanee, 2018; Panin, 

2014).  

Therefore, according to animism, the Charn space 

represents the lowest spatial hierarchy, which is the first 

point for inhabitants to move away from nature's spirits and 

impurities. In terms of its physical configuration, the Charn 

space is placed lower than other spaces, which affects the 

floor structure formation. However, the Charn space is still 

higher from the ground, symbolically highlighting the bare 

ground's separation from the house (figure 27). Alongside 

animism, kinship also plays a role in determining functions. 

The Charn space is the reception and screening of people 

from entering the inner spaces of the house. The degree of 

intimacy, dictated by hospitality rules and kinship, also 

plays a part in the position of the Charn space where public 

gatherings are happening.  

For example, in exceptional events such as the 

funeral of a household member, the Charn space was used 

as a place of ritual where the funeral was tended and 

managed by the household and villagers as a symbol of 

cultural concord in life and death of the locale (Tangtriamjai, 

2002). The traditional Kon Muang funeral is usually a public 

ritual attended by friends, relatives, and neighbours. 

According to animism, which influences the prohibitions and 

taboos, the Charn space is recognisable as the closest 

place visitors could get to the ritual. Therefore, the inner 

part was reserved for the invited attendees only, including 

close friends and relatives (Teerapruetikulchai & Kaewthep, 

2010; Thanawutto, 2011; Thubthun, 2017; Thubthun & 

Tandikul, 2017). The Charn space is typically used to 

support households' communal and daily activities in both 

regular and extraordinary circumstances.  
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Subsequently, the Charn space strengthens the 

relationship between the people in the family and the 

neighbours (Teerapruetikulchai & Kaewthep, 2010; 

Yeampradit & Kirdsiri, 2019). Locals recognise the Charn 

space as a place for communal activities that have symbolic 

meaning attached to them. It offers space for functions and 

gatherings while the space regulates who and when visitors 

can venture into the inner areas of the house.  

Animism and kinship rules are embedded in the 

formation of the Charn space. However, the analysis of the 

traditional Kon Muang house plans displays a distinctive 

physical configuration of the space, which is more open 

than other spaces. According to Yeampradit & Kirdsirit 

(2019), the activities in the house can be observed and 

partaken by the people within the housing compound and 

the adjacent vicinity (Yeampradit & Kirdsiri, 2019). In this 

case, the Charn space has to be constructed transparently.  

Charn space in the 

traditional Kon 

Muang houses 

Image source: Edited from (Panin, 2018) (left), Author’s (right) 

 

Figure 27: The Charn space setting of the traditional Tai Lue house (left) and traditional Tai Khoen house (right) 
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It means that the Charn space does not provide just 

a room for activities but an open area that encourages 

connection between people on and outside the house. The 

Charn space is also posited in the middle, negotiating the 

natural ground and the constructed housing where it is 

physically closer to the ground for gradual changes in 

house accessibility. 

Correspondingly, the Charn space observed among 

the traditional Kon Muang house plans is ample, open, and 

welcoming. The architectural compositions, including walls, 

are almost absent in the Charn space to reduce any 

unwelcoming signal. In terms of size and proportions, the 

Charn space is almost as large as the Tern area inside, 

which is also for communal activity but reserved for family 

members and relatives.  

In summary, the Charn space is formed to facilitate 

communal, and household activities grounded on animism 

and kinship rules and is located at the front of the house 

(figure 28). It demonstrates the cultural relevance of 

responding to the hierarchical setting but is only subtle and 

approachable. Moreover, its proximity to the public areas 

and minimal enclosure signals that the activities in the 

house are interconnected while the privacy of each house is 

also respected. Its openness indicates welcoming gestures, 

diminishes the stiff and solid architectural form, and 

articulates ventilation and light to the inner parts of the 

house. 
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According to the traditional Kon Muang housing typological analysis, an isometric diagram 

shows the Charn space concept.  

The Charn space is the interior space’s accessibility gradient starting point. It is located at 

the front of the house, separated from the ground but allows interactions between the 

exterior and the interior areas. It welcomes visitors to the house through the public spatial 

hierarchy of the Charn space and connects to other houses’ Charn space.  

Figure 28: The Charn space configuration diagram 
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5.3.1.2 The Tern space  

 

Following the Charn space, the Tern space is next in 

the outside-inside / public-private sequence and is the 

middle area in the traditional Kon Muang houses. According 

to the plan's analysis of the four traditional houses (figure 

26), the Tern spaces are all located around the centre of 

the house; hence, it symbolises the heart of the house.  

Regarding the spatial hierarchy, the Tern space is the 

threshold between the public hierarchy, the Charn space, 

and the private hierarchy, which is the innermost Hong Non 

space. Furthermore, the Tern space is symbolically 

constructed as a passage between the common and the 

sacred areas (Davis, 1984; Jandaeng & Oranratmanee, 

2016), which directly relates to the animism practice in 

traditional Kon Muang housing culture. In this case, the 

directional auspiciousness of spiritual practices is also 

employed in the Tern space according to spiritual 

worshipping area organisation (Davis, 1984; Kirdsiri & 

Muenkhamwang, 2017; Lorchai, 2018; Panin, 2014; 

Waterson, 1997).  

According to animism’s belief in guardianship, the 

Tern space is the most suitable area of the house due to its 

central location (Wijeyewardene, 1970; Davis, 1984; 

Kruaraya, 2011; Oranratmanee, et al., 2016). Furthermore, 

the Tern space accommodates the spirits and their 

guardianship boundary through the established sacred 

area. Consequently, the sacred area is located within the 

Tern space and is where the practices of worship and 

offerings are found (figure 29). 

The sacred area in the space does not need to be 

enclosed as a room. According to Khasan (2010), Thubthan 

(2017), and Thubthun & Tandikul (2017), the spatial 

sacredness of the spiritual area is determined by altars or 

pedestals and the directional location of the sacred objects 

(Khasan, 2010; Thubthun, 2017; Thubthun & Tandikul, 

2017). Ancestral spirits' altars are placed in the Tern 

space's north or northeast direction.  
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Buddha figurine and spirits 

pedestal in northeast corner 

in the Tern area 

Hong Non 

 

Charn 

 
House entrance 

 

Image and plan analysis shows one of the traditional Kon Muang houses in Phayao province in northern Thailand. The Tern space (blue) is placed 

after the Charn space (yellow) as a threshold before the Hong Non space (green). In addition, various spirits’ altars, pedestals, figurines, and 

images are found on the wall, including ancestors, monarch images, and Buddha images. These are placed in the Tern space in the middle of the 

house plan to safeguard the house from evil spirits and to signal visitors to behave appropriately within the space. 

Image edited from: (Lanna Kadee Seuksa, 2014) (left) 

Figure 29: Images analysis of the Tern space in traditional Kon Muang house 
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Even with the integration of Buddhism, the direction of 

Buddha figurines and revered monarch image placement 

are advocated by auspicious beliefs (Eoseewong, 1993; 

LELC, 2012; Panin, 2019; Ganjanapan, 2019; Saicharoen, 

1999; Temiyabhanda, 1996). The traditional Kon Muang 

people’s belief in spiritual beings overarched into other 

things they admired and hoped they would protect the 

house like their ancestral spirits.  

Apart from spiritual rituals, in terms of the Tern space 

functions, the Tern space is an in-between space that 

allows various activities, including daily household activities, 

sleeping, and cooking (Kirdsiri & Roythiang, 2017). In the 

past, it was used as a sleeping area for male house 

members, excluding the father (Davis, 1984; Piyachon, 

2009; Rojsanga, 2017; Trankell, 2013; Waterson, 1997). 

Therefore, male members did not need room to sleep but 

used the Tern space for sleeping in order to protect the 

house during the night. The Tern space is the threshold to 

the Hong Non spaces, which was the main sleeping area 

for the rest of the family (Saicharoen, 2019).  

 

In addition, the historical houses showed that the Tern 

space included an open-hearth cooking area (figure 30) for 

conserving warmth in a colder climate (Kruaraya, 2011; 

Oranratmanee, 2015; Oranratmanee, et al., 2016; Kirdsiri & 

Muenkhamwang, 2017). Nevertheless, Thailand's hot 

climate does not require additional warmth for traditional 

Kon Muang houses, and the cooking area was moved out 

of the main house to prevent smoke from collecting in the 

Image source: (Khammoon & Oranratmanee, 2017) 

Figure 30: The Tern space activities in the historical Tai Lue 

house in Laos 

 

An tion analysis that benefits northern Thailand's 

traditional Kon Muang house in Chiang Mai province. The 

Tern space provides an open area around the middle of the 

house and is associated with the open Charn space in the 

front, facilitating wind to reach the house's interior. 

Figure 382: The Tern space activities in the historical Tai Lue 

house in Laos 

 

An isometric drawing shows the ventilation analysis that 

benefits northern Thailand's traditional Kon Muang house in 

Chiang Mai province. The Tern space provides an open area 

around the middle of the house and is associated with the 

open Charn space in the front, facilitating wind to reach the 

house's interior.Figure 30: The Tern space activities in the 
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house and pungent smells from the spices and cooking 

(Khammoon & Oranratmanee, 2017; Panin, 2014).  

The plan analysis highlights the significance and 

extensive value of the Tern space in traditional Kon Muang 

houses. In terms of its climatic functions, animism 

articulates an auspicious north-south directional orientation 

that aligns the house to local wind directions from the north, 

northeast, south, and southeast, usually twice a year 

(Tantasavasdi & Jareemit, 2005). Also, the openness of the 

Tern space facilitates ventilation by utilising the seasonal 

wind to reach the house's interior (figure 31). It displays 

their acclimatisation attempts to live in a different region; 

however, the need for specific cultural practices remains 

unchanged (Chaichongrak, 1997; Oranratmanee, 2015) 

The configuration and orientation of the Tern space 

demonstrate the concern for the built environment around 

which the cultural practices are created. Furthermore, due 

to the spaciousness, ventilation, and convenient central 

location, the Tern space is suitable for supporting daily 

household activities involving living functions and a general 

resting area (Chansuebsri, 2013; Kirdsiri & Roythiang, 

2017). Furthermore, it can be used for more private 

An isometric drawing shows the ventilation analysis that 

benefits northern Thailand's traditional Kon Muang house in Chiang 

Mai province. The Tern space provides an open area around the 

middle of the house and is associated with the open Charn space 

in the front, facilitating wind to reach the house's interior. 

 

Figure 31: Ventilation analysis diagram 



124 
 

matters, such as keeping belonging or clothes 

(Suphaphatbongkot, 2017).  

In association with individual religious functions and 

the household’s ancestral worshipping, the Tern space is 

inclined towards private activities and can be viewed as the 

semi-private space of the house in the spatial hierarchy 

degree.  

Hospitality rules and degrees of intimacy are observed 

in the formation of the Tern space. According to the 

traditional Kon Muang house plans analysis, the Tern space 

is positioned immediately after the Charn space, where the 

Tern space is more covered and provides shades (Panin, 

2000). Furthermore, compared to the Charn space, it is 

larger and has more enclosure as one of the sides of the 

space accommodates the private sleeping rooms. That is 

why the Tern space is still accessible for visitors but only for 

those invited by the family.  

Nevertheless, the Tern space is not blocking the flow 

of activities from the Charn space in the front. Only subtle 

spatial thresholds in the form of height differences 

represent the change in the spatial boundary. This practice 

is similar to Hanson’s (1998) description of low-degree 

spatial segregation, where the slight change in floor height 

will signal the user’s perception of the higher and lower 

significance of the space (Hanson, 1998). However, in the 

traditional Kon Muang houses, the differences in floor 

height are devised to facilitate connections between people 

in the Tern and Charn spaces simultaneously without large 

walls or significant steps. The following sections will explore 

details and analysis of the height's significance in traditional 

Kon Muang houses. 

Therefore, the organisation of the Tern space in the 

traditional Kon Muang houses demonstrates the transition 

from public to private spaces in accessing the sequence. 

However, simultaneously, the spatial organisation is not 

created to separate the two spaces' entirely. Instead, it 

attempts to create a fluid relationship between people and 

activities in both spaces while the cultural codes govern the 

appropriate behaviour and suitable spatial position. 

Architecturally, the Tern space is displayed in a plan, 

displaying a sizable space that advocates the flow of 

activities and stimulates the people’s intimacy, as seen in 

the plan's analysis. However, the associated cultural 

practices have auspicious orientations and specific 
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architectural configurations attached to them. Therefore, 

any absence of cultural practices within the Tern space may 

have led to a cause that undermined the housing design 

processes and failed to meet the inhabitants’ culture. 

Since animism is a staple practice within traditional 

Kon Muang housing and continues to be practiced today 

(Nanta, 2009; Nimsamer & Walliman, 2013; Rawin, 1995; 

Wallipodom, 2012; Wijeyewardene, 1970), architectural 

design needs to consider the cultural values of the spatial 

configurations and influenced patterns of activities and 

formation of architecture. Consequently, the intended 

housing design needs to consider the relationship between 

intangible cultural aspects and the development of physical 

configuration. 

Therefore, the Tern space concept and its 

configuration can be summarised in an architectural 

diagram, as demonstrated in figure 32. 
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An isometric drawing shows the Tern space concept according to the traditional Kon Muang 

housing culture. The Tern space is located in the middle of the house symbolically and 

physically.   

In the spatial organisation concept, the Tern space is the place for sacred objects and 

spiritual guardian areas. Correspondingly, the Tern space is perceived to be higher in the 

spatial hierarchy than the preceding Charn area. Correspondingly, The Tern space is 

constructed on a higher floor platform, signaling the ascend in the spatial hierarchy. 

 

Figure 32: The Tern space configuration diagram 
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5.3.1.3 The Hong Non space 

 

Hong Non is considered to be the most meaningful 

space in the house. This notion is rooted in the historical 

Tai ethnic culture inherited from the traditional Kon Muang 

culture. Even though the Hong Non space is literally 

translated into sleeping rooms, cultural aspects are 

immersed in the practice of Hong Non space through its 

organisation and spatial hierarchy which remains essential 

to the Kon Muang people. 

 To emphasise the importance of Hong Non space 

practices, traditionally, Hong Non is the most sanctified 

place with substantial restrictions and rules. In traditional 

Kon Muang housing, the Hong Non is the first space to be 

considered at the planning stage, as the number of Hong 

Non spaces indirectly indicates the number of people in the 

household and the organisation of the family structure. As 

mentioned, male members are required to sleep in the Tern 

space, so the expansion of the Hong Non space is rare. 

Therefore, the space is often limited to one to two rooms 

(Kirdsiri & Muenkhamwang, 2017; Kirdsiri & Roythiang, 

2017; Jandaeng & Oranratmanee, 2016; Sookkree & 

Oranratmanee, 2016). Another house needs to be 

constructed if the number of Hong Non spaces is exceeded 

(Charernsuphakul & Temiyabhanda, 1996; Chotisukhratn, 

2018; LELC, 2012; Nanta, 2009). 

The Hong Non space needs to be located physically, 

spiritually, and cosmologically at the most propitious part of 

the house (Temiyabhanda, 2014), which is the north and 

north-east axis as per the traditional Kon Muang beliefs 

(Charernsuphakul & Temiyabhanda, 1996; Waterson, 

1997).  

Analogically, sunrise and sunset patterns represent 

life and death symbols in many Southeast-Asian vernacular 

cultures (Alexander, et al., 1977; Dall, 1982; Davis, 1984; 

Chuki, et al., 2017; Cunningham, 1964; Eliade, 1968; 

Hilton, 1956; Rawin, 1995; Waterson, 1997). The ideology 

relates directly to the animism concept and has been 

profoundly practiced by the traditional Kon Muang people 

and the present-day people in Thailand, who inherited the 

culture (Chiang Mai Culture Center, 1995; Eoseewong, 

1993; Ganjanapan, 2019; Nanta, 2009; Nimsamer & 

Walliman, 2013; Pinijvarasin, 2003; Uluchada, 2020). Even 

today, people sleep in this preferred direction because it 

has the psychological benefits of being in a good direction 
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and supports mental and physical health benefits for the 

sleeping routine (Sinthusek, 2010). 

According to animism, the Hong Non space is the 

place that is protected by the spirits positioned in the Tern 

space, which lies in the periphery of the private and public 

hierarchy. The Hong Non space is also located in the 

house's most significant protected area. Therefore, the 

Hong Non space and its adjacent architectural components 

are essential in terms of physical and spiritual meanings.  

Due to the belief in spirits tutelage, which regulates 

restrictions and punishes the wrongdoers, the Hong Non 

space has layers of restrictions and activities allowed in the 

space. For example, the traditional Kon Muang culture 

teaches that Hong Non is a place to sleep, not for other 

activities -as the word ‘Hong Non’ literally means a sleeping 

room or a sleeping vessel (Oranratmanee, 2015; Sripimchai 

& Ketphrom, 2019). Disobedience to such teaching would 

result in illness, and damage to ancestral spirits, which 

affects the house's life (Davis, 1984; Temiyabhanda, 2014; 

Thammati, 2019). This ideology perhaps influences the 

configuration of the Hong Non space as it limits the size of 

the space and other architectural components. 

In the traditional Kon Muang houses, no furniture or 

significant commodities were present in the house, let alone 

in the Hong Non spaces. Accordingly, the Hong Non space 

contained only small accessories that could be moved, 

including sleeping mattresses that ought to be tidied up and 

put away after awakening (Kruaraya, 2011). It leaves the 

Hong Non space clean and open during the day, 

underlining the notion of the house as a living thing. Pieces 

of belongings and furniture were often found in the Tern or 

Charn space for hospitality and communal activities 

(Jandaeng & Oranratmanee, 2016). 

 Apart from animism and spiritual aspects, the kinship 

concept is employed in the Hong Non space, similar to the 

preceding Tern and Charn space. Intimacy and hospitality 

concepts are not applied to the space per the same 

restrictions; however, the kinship concept is presented in 

familial Hong Non space distribution and possessions 

(Davis, 1984; Waterson, 1995). For instance, the father and 

mother will occupy the most auspicious location in the Hong 

Non space, whereas other female members and children 

will occupy another (Davis, 1984; Kirdsiri & 

Muenkhamwang, 2017; Lorchai, 2018; Panin, 2014).  
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This practice does not affect much architecturally, 

but it demonstrates that the Hong Non space must be 

located adjacently and take up the sacred and auspicious 

location in the house. Therefore, the Hong Non space is 

implicitly placed in the innermost area, which is also the 

safest place. Following the accessibility sequence from the 

public Charn space to the semi-private Tern space, the 

Hong Non space is the private space on the spatial 

hierarchy where no visitor is allowed. 

Upon observation and comparison of the four 

traditional Kon Muang house plans, the Hong Non spaces, 

whether there are one or two rooms, are the most enclosed 

compared to the Tern or the Charn space. This feature 

aligns with its designated private hierarchy of the space.  

Further analysis of various traditional Kon Muang 

houses demonstrates that most of the Hong Non spaces 

(figure 33) are configured similarly on the north side of the 

house with one or two rooms. Only a few variations can be 

observed in the west or southwest. This peculiar orientation 

can be assumed to have been affected by the site's 

limitations. Moreover, in a few cases where more than two 

Hong Non spaces are found, it can be implied that the extra 

space is the later extension or a conversion of some of the 

Tern space, given that the Tern space is spacious and the 

custom of the Hong Non space is located on the same 

structural height.  

Nevertheless, the extended Hong Non space is 

located appropriately on the vertical and horizontal spatial 

hierarchy. In other words, another Hong Non space 

extended from the original one would still follow the Charn-

Tern-Hong Non space sequence.  

In some cases, the Hong Non spaces are not the 

end of the usability area where there is another space at 

the back of the house. But that space is for private matters, 

and no visitors are allowed in that direction (Kirdsiri & 

Muenkhamwang, 2017; Kirdsiri & Roythiang, 2017). 

Moreover, the space beyond the Hong Non space is often a 

platform to support the attached toilet or kitchen. 

Nevertheless, these extended spaces are always placed on 

a lower spatial hierarchy as same as the Charn space 

(Khammoon & Oranratmanee, 2017; Pimwern & 

Phetsuriya, 2014; Suttanan, 2018).   
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The plans exhibit samples of traditional Kon Muang 

houses, which have been extracted, analysed, and 

compared based on prior studies. The comparison 

reveals a consistent Hong Non spaces (green) 

organisation in all traditional houses. These Hong Non 

spaces are situated farthest from the entrance, with the 

open Tern area acting as a threshold space and the 

Charn space in front. 

In most houses, the Hong Non spaces consist of two 

rooms, corresponding to the number of family members. 

Additionally, these spaces are usually positioned in an 

auspicious orientation and are predominantly enclosed, 

signifying a private spatial hierarchy. 

However, some unconventional room arrangements 

deviating from the orientation and hierarchy practices 

have been identified and highlighted. The analysis of 

these spaces will be presented in the subsequent 

section, focusing on housing adaptations and extensions. 

Figure 33: A compilation of various traditional Kon 

Muang houses with the Hong Non spaces (sleeping 

area) highlighted 

 

The Hong Non spaces 

The unusual arrangement of spaces 
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In summary, the Hong Non space is the private 

space of the house and sits at the furthest of the spatial 

hierarchy degree. Therefore, more cultural prohibitions and 

regulations are involved than in any other interior and 

exterior space. Regarding the animism and kinship concept, 

the Hong Non space placement at the farthest indicates the 

significance and prevents visitors from entering. 

Consequently, activities colligated with the Hong Non space 

do not relate to those in the Tern or Charn spaces. 

Nevertheless, it is essential as it is the determinant of 

house form due to the conditioning of the number of Hong 

Non spaces and their required orientation. 

Architecturally, the Hong Non space is enclosed and 

has smaller windows than the partially enclosed Tern space 

and largely open Charn space. The plans analysis 

displayed that most Hong Non space completes the 

accessibility sequence from the exterior to the interior 

(figure 34). 

 

 

 

The organisation of the Charn, Tern, and Hong Non 

spaces demonstrates the hierarchical prerequisite derived 

from the animism and kinship concepts that differentiate 

each space from others. Simultaneously, the height 

hierarchy is devised to underline the importance of 

hierarchy and kinship concepts and help form the traditional 

Kon Muang housing practices. 

 The following section explores the hierarchical 

differences underscored by the floor height configuration 

relevant to the construction methods of housing and the 

structural typology.  
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An isometric drawing shows the spatial concept of the Hong Non space, which is 

located at the innermost house accessibility. It is regarded as the most private space 

in the house with prohibitions and regulations that the locals understand in the 

immediate culture. Because of its privacy level, the Hong Non space is more enclosed 

than the Tern and Charn area and is on a higher platform than those related to public 

activities. 

Figure 34: The Hong Non space configuration diagram 
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5.3.2 Hierarchy influence on differences in floor height 

 

 In addition to the organisation of spaces of the 

traditional house that suggest the hierarchical degree and 

produces a spatial type, the height difference of the floor 

aligns with the spatial relationship and conforms to the 

traditional Kon Muang housing structural type. In this case, 

relevant to the spatial organisation, the floor height 

differences are used to help indicate the soft boundary 

between each functionality and to signify the point of 

change. Nevertheless, a change in floor height does not 

negate the hospitality and intimacy concept produced by 

the traditional Kon Muang culture.  

 The previous section determines the degree of 

privacy by chronologically placing spaces from the exterior 

to the interior -from the Charn, Tern, and Hong Non spaces. 

The floor height differences between the exterior and 

interior are attached to these connecting spaces. According 

to Charernsuphakul & Temiyabhanda (1996) and 

Chaichongrak (1997), the differences in floor height define 

the spatial threshold between the public and the private 

(Charernsuphakul & Temiyabhanda, 1996; Chaichongrak, 

Apart from the highest pedestal, which indicates the most 

important figure in the ceremony, the platform for the attendees 

indicates the hierarchy of the people attended, including the 

ground area. 

Image source: Francis Garnier (1839-1873) Voyage d'Exploration 

en Indo-Chine (Atlas-Vol.1) [Accessed 12th August  2022: 

https://historyarchive.org/images/books/books-v/voyage-

dexploration-en-indo-chine-atlas-v01-1873/plates/28-fete-dans-

une-pagode-de-nong-kay.jpg] 

Figure 35: The image illustrates an interior space during a Tai 

communal ceremony, where varying floor heights hold significant 

physical spatial importance 
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1997). In this case, the lowest height means impure and 

closer to the public area, while the higher the space, the 

more private the space (Damrongrachanupap, 2007; 

Suttanan, 2018; Thammati, 2019).  

 The practice of height difference can be found in 

various vernacular communities (Alexander, et al., 1977; 

Cunningham, 1964; Dall, 1982), where the significant 

change in floor height can signal significance or symbolic 

meaning (Hanson, 1998; Rapoport, 1990) and represent 

the status of the space and its inhabitants. For instance, in 

Cambodia's vernacular housing, the people's lowest caste 

can only live on the lowest floor (Donley-Reid, 1993; 

Rapoport, 1990).  In some cases, ascending in floor height 

means an inviting entrance and drawing attention to the 

area up the stair (Alexander, et al., 1977).  

However, in the traditional Kon Muang culture, floor 

height differences have been emphasised within the 

animism concept indicating that the protected and sacred 

spaces are found on the highest floor structure. This 

concept permeates various architectural practices including 

the higher platform for the monarchs or the higher pedestal 

for monks in religious ceremonies (Eoseewong, 1993; 

Rapoport, 1990; Ratcharoenkhajorn, 1995). For example, 

apart from the central attention pedestal, the platform height 

difference can be observed in the image of a communal 

religious ceremony in the centre of the traditional village 

(figure 35) The different-height-floor structure defines the 

status of the person occupying the space, including the 

ground area where the offered goods are found for the 

spirits. Remarkably, the difference in floor height does not 

prevent interaction between different areas on different 

floors where each space on different floor heights can be 

relatable within the intimacy concept. 

In the studies of traditional Kon Muang housing, the 

idea is applied in the formation of the house and 

organisation of spaces (Errington, 1983; Waterson, 1995) 

but focuses more on abstract concepts rather than 

segregating the people due to the strong regard for kinship 

and intimacy of the people in the immediate culture. 

According to the animism mentioned in the previous 

sections, the concept of impurity, dirty, and the separation 

of the spiritual world from human housing is also 

demonstrated in the floor height differences as an addition 

to the spatial hierarchy (Damrongrachanupap, 2007; 



135 
 

Suttanan, 2018; Thammati, 2019) as the gesture of moving 

away from the ground or going up shows the ascent from 

the impurity physically and psychologically (Dall, 1982). 

Therefore, in traditional Kon Muang housing practice, the 

vertical difference symbolises passing from the public to the 

private and from nature to the spiritually protected housing 

architecture (Thammati, 2020).  

Simultaneously, the kinship concept explains 

interaction among spaces, especially around the Charn and 

Tern spaces, including the adjacent exterior spaces. 

Traditionally, there was no furniture in these spaces to 

support social activities because sitting down was the 

primary gesture for the households’ members and guests 

(Khasan, 2010; Panin, 2014; Teerapruetikulchai & 

Kaewthep, 2010; Thammati, 2019; Thunwiwatkul, 2013). 

Therefore, the height differences in the floor were designed 

to support communal activities within the public and semi-

private spaces while providing symbolic meaning and the 

hierarchical position of the people occupying them.  

For instance, the floor structure is configured to be 

different in height, where the height dimensions are 

convenient for the people to sit and interact (Kruaraya, 

2011; Piyachon, 2009; Thammati, 2020). All floor areas are 

used to sit by guests and occupants alike; however, the 

head of the household or the host would typically sit on the 

higher floor for formal gatherings. In an informal reception, 

they would sit on the same floor on the same level of the 

determined familiarity of the guests, whereas the host could 

also sit at the edge of the raised floor (Singhadej, 2002; 

Sriboonthunkul & Oranratmanee, 2018). This gesture 

represents the language of the soft boundary between 

private and public areas where the receiver tries to maintain 

community activities within their realm of privacy. 
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These seemingly simple acts dissolve the 

differences in social status into a friendly gesture and 

connect other activities on other platforms to the social 

activities. In addition to its perception as a signifier of space 

and threshold concerning the suitable position of the people 

in the spaces, the raised floor (figure 36) also attempts to 

mitigate any distancing between individuals and groups 

since human conflict and distrust are considered to be an 

insult to the spirits of the house (Davis, 1984; Waterson, 

1997).  

The height difference of floors in the traditional Kon 

Muang houses demonstrates the materialisation of animism 

and kinship rules in housing architecture. It can be seen 

that the hierarchical prerequisite and intimacy concepts are 

reconciled in the way spaces are organised and 

constructed. Subsequently, figure 37 demonstrates the 

typical concept of the floor height difference practice. It is 

one of the distinctive characteristics of traditional Kon 

Muang housing and can be used to further study spatial 

and structural development due to its strictly maintained 

and inherited practice throughout the development of Kon 

Muang housing. 

People on different platforms interact with each other without 

the feeling of unwelcoming or exclusion while they maintain the 

appropriate spatial hierarchy 

Diagrams: Author’s 

Figure 36: The summary diagrams show the visualisation of the 

configuration of floors height that relates to the hierarchy of the two 

spaces. 
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Diagrams show vertical hierarchy degrees in the traditional Kon Muang housing 

culture. The gradual increase of spaces indicates a higher spatial hierarchy 

Diagrams: Author’s 
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Figure 37: Summary diagram of traditional spatial hierarchy 

configuration 
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5.3.3 The hierarchical influence on the house 

adaptations and extensions 

 

This section demonstrates how the space extension 

is accomplished while the orientation concept and hierarchy 

are still employed due to the stringent cultural customs. It 

also displays how the orientation concept and hierarchy can 

help highlight the development of Kon Muang housing by 

applying the concepts to the architectural analysis.  

The previous sections established that hierarchy is 

utilised in the traditional Kon Muang housing spatial 

organisation where sequence and direction are concerned 

in spatial planning. However, spatial extension is presented 

in traditional Kon Muang housing, specifically when there is 

a need for more space. For example, figure 33 displays 

various traditional house plans with the unusual placement 

and a number of Hong Non spaces (green). Moreover, 

some plans display additional spaces beyond the Hong Non 

spaces. Therefore, it can be assumed that these spaces 

are an extension of the house as opposed to the existing 

rooms that were placed according to the orientation 

concept.  

The spatial organisation concept can imply a 

traditional house's adaptation or extension area when 

looking at plans. The previous sections reveal the spatial 

type of the traditional Kon Muang houses with specific 

plans’ arrangement, including the auspicious direction and 

accessibility sequence formulated by the hierarchy. It is the 

spatial type that is used in most traditional houses.  

When a traditional Kon Muang house needs to be 

adapted or extended in response to contextual 

requirements, the new functions or adaptations are still 

anticipated to follow the hierarchical spatial principles. Most 

often, additional spaces are a kitchen, toilet, and washing 

areas (Weerataweemas, 2015; Oranratmanee, et al., 2016; 

Sriboonthunkul & Oranratmanee, 2018; Panin, 2014). 

These functions are considered impure and dirty. The 

figurative meaning of these functions matches the lowest 

spatial hierarchy, which should be placed on the Charn 

space hierarchy. The only difference is that they are not 

meant for the public eye. Appropriately, such functions are 

often located at the back, accessible privately while still on 

the Charn space hierarchy. 
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For instance, the traditional Kon Muang house 

sample data is gathered from Phrae Province, northern 

Thailand (figure 38). According to Lanna Kadee Seuksa 

(2014), the house is occupied by one family, but due to the 

lack of space, a house extension was necessary (Lanna 

Kadee Seuksa, 2014). However, without a clear account of 

where the house extension was, the architectural analysis 

suggests that the extension is on the west side, and the 

kitchen, toilet, and washroom are at the back.  

Remarkably, the west side of Hong Non space is 

possibly one of the space extensions as it is placed 

separately from the rest. Still, the analysis (figure 38) 

displays the accessibility to the new Hong Non as it still 

follows the core functions sequence. It means the added 

Hong Non space also entails additional Tern space, which 

can be accessed through the Charn space. In this case, the 

Tern and the Hong Non spaces on its west side utilise the 

Charn space as the starting point for the extension. To 

access the west side of Hong Non space, the inhabitant 

must go through the Charn and Tern space, according to 

the spatial hierarchy, like the other part of the house. 

Similarly, the kitchen, toilet, and washroom at the back are 

The analysis reveals that the west side of the house comprises one 

Hong Non space, followed by one Tern space in front. This configuration 

implies that the west side of the house serves as an extension, 

accommodating the back of the house toilet, kitchen, and washroom. 

analysis reveals that the west side of the house comprises one Hong 

Extension Original 

Kitchen 

 

Toilet 

 

Washroom 

 

Figure 38: Drawings display the relationship between 

hierarchy, spatial organisation, and house extension 
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also assumed to utilise the Charn space as the point of 

extension. 

Altogether, the Charn space is the point to start an 

extension. If the extended space is of the higher hierarchy, 

floor difference practice is employed starting from the Charn 

space, which is the lowest physically and hierarchically. 

However, one limitation of the spatial extension is the 

difficulty in following auspicious orientation, where the new 

Hong Non space is located in the southwest. In this case, if 

there are no other choices, the inhabitant can mitigate the 

disrespectful feeling by positioning their head towards the 

east during sleep (Panin, 2008; Rojsanga, 2017; Thammati, 

2019; Thammati, 2020). This practice affects the 

architectural configuration, especially where the door 

should not be placed, blocking the sleeping orientation. Still, 

the auspicious direction is prominently preferred.  

Another example is the more complex traditional Kon 

Muang house in Lampang province, northern Thailand 

(figure 39). Compared to the previous house, the traditional 

Kon Muang housing in Lampang province has large Charn 

and Tern spaces. According to Piyachon (2009), the large 

Charn and Tern space indicates that the house can receive 

more visitors for significant communal activities (Piyachon, 

2009). In this instance, the traditional house in Lampang 

province displays the large communal area of the Charn 

and Tern spaces, while the isometric drawing displays the 

number and location of the Hong Non space to be similar to 

the spatial type. Furthermore, the accessing sequence from 

the Charn, Tern, and Hong Non is similar to the spatial 

hierarchy, and the interacting promotion between spaces is 

supplied. 

According to the survey by Boonjamnong (2016) and 

Lanna Kadee Seuksa (2014), the Hong Non area in the 

middle of the floor plan is an extension to add more 

sleeping areas to the original house (Boonjamnong, 2016; 

Lanna Kadee Seuksa, 2014). In addition, the analysis of the 

isometric drawings shows that the central Hong Non space 

is added to the Charn space, which is usable by the east 

side Tern and Hong Non space and the west side new 

spaces.  
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The typology analysis demonstrates an extension of Tern and Hong Non 

space in the center of the house with the practices in the hierarchy and 

privacy concepts continued. 

These extensions of functions and spaces can be observed to have 

followed the spatial type, including the privacy accessibility degree, floor 

height differences, and spatial organisation 

Source: House data extracted from (Lanna Kadee Seuksa, 2014) 

The plans, isometrics, and section created and analysed by the author  
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Figure 39: Architectural analysis of the large traditional Kon Muang houses 
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In summary, the analysis in this section displays that 

modern house extensions, such as toilets, washrooms, and 

kitchens, are inevitable in traditional housing development. 

Nevertheless, the extensions still follow the cultural 

customs in the spatial organisation. It is evident that these 

spatial principles are still relevant to the Kon Muang people, 

where the orientation and hierarchy are respected. 

 

 

 

 

 

 

 

 

 

 

Figure 40: Diagram displays key aspects of traditional Kon Muang 

house spatial configuration regarding animism and kinship concepts 

 

Key elements of traditional Kon Muang housing encompass various 

features, such as the arrangement of spaces that reflect the 

dynamic between public and private domains, the allocation of 

areas dedicated to animism and venerating ancestors, the imbued 

symbolism within spaces, the strategic orientation and accessibility, 

as well as the cohesive core functions that seamlessly connect the 

interior and exterior of the dwelling, promoting communal activities 

and shared identity. 
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5.4 Structural influences of the traditional Kon Muang 

culture 

Animism and kinship concept are also reflected in 

the structures and constructive components of traditional 

Kon Muang housing practice. Parallel to spatial 

organisation practices, animism influences the belief in 

spiritual beings in procuring natural materials. 

Simultaneously, the construction and material preparation 

process, including the planning, designing, and building of 

the house, is a shared effort of the immediate family and 

the local community. Hence, the kinship concept is reflected 

in the structural configuration of the traditional Kon Muang 

houses. 

The house structure, spatial organisation, and 

hierarchical denotation of spaces influence the floor height 

configuration. Also, the intimacy and welcoming gesture of 

the Charn and Tern space are reflected in the way the 

space is constructed and enclosed. Moreover, the house 

construction rituals and ceremonies impact the structure 

placement and working processes. Finally, animism and 

kinship concepts affect structures and spaces concurrently.  

The previous section has established the spatial type 

implemented in traditional Kon Muang houses. 

Correspondingly, this section aimed to highlight the pattern 

in structural practices that is also a product of the traditional 

Kon Muang housing culture.  

 

5.4.1 Construction material and relevant beliefs in 

traditional Kon Muang housing 

  

As a natural material, timber has been tested and 

tried for its purposes and has been a display of cultural 

dimensions for centuries (Herzog, 2004). In close relation, 

animism and spiritual regard have influenced the housing 

practice of the traditional Kon Muang people through the 

perception of construction materials. 

The previous sections recognised that animism is 

relevant to various parts of the traditional Kon Muang 

housing practice. In general, proper utilisation of local 

materials ensures the strive of vernacular communities 

(Raglan, 1964). In traditional Kon Muang culture, respect 

for land spirits determines where and what resources can 
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be used by whom (Waterson, 1997). Therefore, the 

resources will be used efficiently and sustainably. 

However, natural resources are not simply physical 

modifying factors in the traditional Kon Muang culture. 

Remarkably, the construction materials were instructed to 

be elaborately chosen with certain rituals of selection to be 

used in housing construction. The practice helps ease the 

feeling of uncertainty when the house is being built, and 

respecting the spirits allows for ease of mind 

(Temiyabhanda, 1996). Poems, rhymes, and spiritual 

metaphors were also used to preserve housing construction 

knowledge and to teach the appropriate practices of 

traditional construction including the appointing figurative 

organs to the house (Thammati, 2019; Thammati, 2020), 

which stem from the concept of the house as a living thing. 

Such practices are a stratagem to ensure that the house is 

built in this context so that the inhabitants can live 

conveniently. Through poems and teachings, the practices 

are inherited by generations of people in the culture. 

Correspondingly, kinship is a prominent aspect 

incorporated into material procurement and housing 

construction. For example, house plans were managed and 

planned by preparing the materials gathered by male 

members of the house and the community as a collective 

effort (Walliphodom, 2009; Khasan, 2010; LELC, 2012).  

The participation of various people in a house-

building process ensures that the understanding of climatic 

requirements and contextual conditions of houses and 

villages are mutually recognised (Kajaikiatkamjorn & Panin, 

2015; Waterson, 1997; Wongwigkarn, et al., 2005). 

Additionally, the collective activities in house construction 

transmit the teachings and ideas of appropriate house 

construction to the site and community, including natural 

occurrences (Charernsuphakul & Temiyabhanda, 1996; 

Chaichongrak, 1997; Nimsamer & Walliman, 2013). 

Specifically local phenomena such as earthquakes 

(Khammoon & Oranratmanee, 2017; Sripimchai & 

Ketphrom, 2019).  

In terms of material utilisation, understanding 

materials provides wisdom of material properties and 

limitations, which expands into the construction technique 

and mechanisms (Kruaraya, 2011; Duangviset, 1996; 

Inpuntung, et al., 2020; Piyachon, 2009). Altogether, the 

abstract cultural aspects have stimulated the construction 
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practices so that traditional Kon Muang understands the 

nature of the built environment, climatic characteristics, and 

natural occurrences as contextual living conditions 

(Oranratmanee, 2015; Inpuntung, et al., 2020; Panin, 

2008). Correspondingly, the structural configuration was 

created to reconcile these conditions into a housing practice 

and a product of traditional Kon Muang culture. 

Given that there is a complex intertwined relationship 

between the culture and pattern of housing practices 

developed to cope with the built environment, previous 

studies of traditional Kon Muang housing do not 

comprehensively encompass the relationship between 

cultural and practical accounts. 

Among the preceding studies of traditional Kon 

Muang housing, most studies incline toward the socio-

economic and political aspects of the local people’s 

community (Nanta, 2009; Panin, et al., 2005; Sresunt, 

2020; Wallipodom, 2012). In terms of architecture, there are 

a few studies on traditional Kon Muang houses in terms of 

their relationship of culture to the morphology of 

architecture. Among others, Ganjanapan (2019), Inpantang 

(2012), Oranratmanee (2015,2017), Kirdsiri & 

Muenkhamwang (2017), and Panin (2014) have created a 

broad picture of traditional Kon Muang housing and the 

development of house plans and general house forms.  

According to preceding studies on the physical 

characteristics of traditional Kon Muang houses, such as  

Chaichongrak (1997), Chansuebsri (2013),  

Charernsuphakul & Temiyabhanda (1996), Cunningham 

(1964), Duangviset (1996), Kajaikiatkamjorn (2015), 

Kruaraya (2011), Kirdsiri & Muenkhamwang (2017), 

Oranratmanee (2015), Pansri & Inpuntung (2016), Panin 

(2000), and Piyachon (2009), they have highlighted the 

physical attributes and the physical appearance of 

traditional Kon Muang houses. For example, traditional 

houses share similar usage of timber materials, the practice 

of house-on-stilts, the shape of the roof, and the number of 

rooms. However, the relationship between physical 

activities and cultural accounts in structural practices is 

lacking, undermining the comprehensive information about 

the culture and the activity of people relevant to housing 

and collective practices (Nilmuang, 1998). Nevertheless, 

they create a foundation of the fundamental information that 

has been further utilised for this study. 
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This study reimagines and recreates traditional 

structures into 3D models of the structures and constructive 

parts based on the textual accounts and images from 

preceding studies. Allowing the structural analysis to be 

illustrated and comprehensively understood.  

The following parts explore traditional Kon Muang 

houses' structural elements and construction practices -

primarily on structure planning, construction activity, and 

architectonics relevant to the collective culture, beliefs, 

meaning, and customs rather than individual structural 

parts. Based on the analysis and synthesis of prior physical 

attribute studies, the categorisation of structural practices in 

this study is accumulated and categorised based on the 

practical processes in housing construction and the 

assemblage of the structures built together. The categories 

are 1) foundation and columns, 2) floor structure, 3) roof 

structure, and 4) walls. 

  

5.4.1.1 Foundation and columns 
 

Generally, the foundation work of the traditional Kon 

Muang housing was above ground as opposed to the 

underground foundation in modern-day architecture. This 

practice has been seen in various communities related to 

the Tai ethnic culture (Pansri & Inpuntung, 2016). Due to 

animism, the practice of the house as a living thing starts 

from the physical and spiritual application of the house’s 

foundation. 

 The traditional Kon Muang houses were constructed 

with timber columns grid system (Piyachon, 2009), and the 

functional area of the house occurred above ground. It 

formed the on-stilt house configuration distinctive to the 

historical Tai ethnic culture and its antecedents 

(Chaichongrak, 1997; Walliphodom, 2009). They were 

developed to meet the geographical and climatic context, 

including the on-stilt configuration, which lifted the house 

away from flood and humidity (Horayangkura, 2017; 

Inpuntung, et al., 2020).  

In compliance with the separation of human and 

spiritual realms concept, the grid system was devised for 

physical and spiritual stability. Physically, the array of 

columns and foundation ensures that the house, as a foot, 

is robust and stably placed on the ground. Spiritually, the 

robust grid system of columns and foundations indicates 
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healthy (Temiyabhanda, 2014; Saicharoen, 1999; 

Waterson, 1997). That is why the foundation and columns 

system of the traditional Kon Muang house is saturated with 

ritualistic practices and patterns of configurations.  

The column must be practically connected to the 

ground for symbolic sustenance. It is not limited to just the 

columns' position and planning but also the processes of 

procuring the materials. It concerns cutting down trees, 

storing the tree without touching the ground, and replanting 

them as the house’s parts (Ellen, 1986). It highlights an 

interesting idea of how the Kon Muang people treat building 

material as one of the essential objects that could dictate 

the vitality and the ability to protect occupants for their well-

being.  

There is a particular practice regarding the planting 

of columns. The principal auspicious columns are plunged 

into the earth in the spiritual communication procedure 

(Laihlikphan, 2017; Pakmaluk, et al., 2017; Sirimuangmoon 

& Saicharoent, 2016; Waterson, 1997). It marks the 

beginning of creating the house as an embodiment of a 

living organ (Waterson, 1997). However, only one or two 

principal columns must be put into the ground to symbolise 

nature's connection, while others are placed on the ground. 

Perhaps this is the practice that mitigates the damage from 

seismic activities, where the principal column is placed in-

ground to hold the broad house's position in place while 

letting others move freely. 

Considering the geographical condition of the 

lowland basin of central Thailand and the mountainous 

areas in the north, the configuration of columns may have 

indicated the area's major contextual requirements. For 

example, central Thailand's wet ground and frequent floods 

require deep structural insertion (Panin, 2017). In contrast, 

the earthquake-prone areas and hard mountainous ground 

in the north indicate that the above-ground stone foundation 

was devised to mitigate earthquake harm to the housing 

(figure 41) Unfortunately, even animism and spiritual belief 

in column building is still considered essential and 

implemented today regardless of the type and material 

used in the architecture in Thailand (Inpuntung, et al., 2020; 

LTHM, 2013; Nanta, 2009; Saicharoen, 1999; 

Temiyabhanda, 2014; Thammati, 2020), the knowledge of 

putting the column and foundation on the ground to mitigate 

the seismic activities are absent. 
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According to kinship, the male members contributed 

to the significant construction processes (Piyachon, 2009; 

Thammati, 2020). However, the preparation of materials 

could also be attained by able female members (Davis, 

1984; Waterson, 1997). Female members could also 

support the construction processes by cooking food and 

other hospitality and spiritual engagement (Tangtriamjai, 

2002; Teerapruetikulchai & Kaewthep, 2010; Thanawutto, 

2011). The grid system would be planned, followed by the 

specified configuration. The community followed by 

collectively preparing sockets, notches, and grooves on 

columns accordingly (figure 41). 



149 
 

 

Isometric drawings show the configuration of the 

traditional timber columns. The notches were 

carved into the column for a notch mechanism 

accommodating floor beams and joists (top row). 

These preparations were done collectively, 

including female members and households. 

Bottom-row images show timber columns 

detached from the traditional Kon Muang house. 

These images represented different notches in 

different places in the timber columns when they 

were prepared for their uses. 

 

 
Images source: 

http://www.thaiscooter.com/forums/showthread.php?t

=411676&page=6#.Xdv145P7SJA (bottom row), 

Isometric drawings: Author’s 

  

Timber 

column 

 

Timber floor 

beam 

 

Stone slab 

on ground 

Figure 41: Isometric drawings and images of 

traditional timber columns configuration 
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In traditional houses, the structural processes are 

seemingly perceived as the crucial starting point of all 

house construction procedures. However, according to 

animism and spiritual regards, the collision of manmade 

things with the natural realm starts with the structural 

processes. Therefore, the planning of the structure, 

particularly the columns and their coordination, is essential 

to the house physically and psychologically. 

Kruaraya (2011), Oranratmanee (2015), Pansri & 

Inpuntang (2016), and Thubthun & Tandikul (2017) observe 

that the planning processes of traditional houses commonly 

started with the coordination of an array of columns with 

similar dimensions and spans. The coordination of the 

column grid, placement, and the designation of the 

auspicious column was agreed upon before the column was 

prepared (Kruaraya, 2011; Oranratmanee, 2015; Pansri & 

Inpuntung, 2016; Thubthun & Tandikul, 2017). After the 

column grid was coordinated, the floor beams and roof 

structure were planned, and joineries were designed and 

executed. 

Therefore, the grid system and array of columns are 

determined before the functions and rooms are placed on 

top of the predetermined grid system. Afterwards, the 

adjacent floor structure can be placed according to the grid, 

followed by the enclosure of walls, also referred to as the 

affixed column grid system. 

Therefore, the grid system and the planning of 

columns and foundations display a pattern in the structural 

practice (figure 42). The grid system works simultaneously 

with the spatial hierarchy organisation, which produces 

house forms and floor structures that affect the preparation 

and procurement of timber. Rites and procedures of column 

grid coordination require communal efforts and the intimacy 

of the people involved. It demonstrates the intertwined 

belief in animism and kinship within the traditional Kon 

Muang housing culture. 
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The grid system was determined before the functional space above the ground was planned and enclosed according to the grid. The timber 

columns were managed and prepared according to the grid system, which determined the floor structure's dimensions and the floors' 

hierarchical configuration.  

Figure 42: Architectural diagrams show the typical configuration of timber columns grid according to the traditional Kon Muang houses 

Drawings: Authors’ 
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5.4.1.2 Floor Structure 
 

The floor structure of the traditional Kon Muang 

house is instigated following the consideration of the 

columns grid, room position, and spatial hierarchy. 

Traditionally, the main house floor was raised above the 

ground leaving the under-house area clear for storage and 

preventing rainwater from collecting (Thunwiwatkul, 2013). 

Even though the floor structure is directly related to the 

hierarchy concept and the belief in privacy degree, it has 

not been fully explored in the traditional Kon Muang 

housing study.  

The typical flooring material of traditional houses was 

timber planks that sit on the timber joists on top of timber 

beams. They carry the floor weight down to columns via the 

notches and sockets implemented on the timber columns. 

The structural composition of the traditional Kon Muang 

house is similar to a continuous post and beam structure 

that helps distribute a uniform load and the ability for 

cantilever or extension based upon the elongation of beams 

(Wegener & Zimmer, 2004).  

Floor beam 

 

Floor joist 

 

Timber column 

 

It displays the assumption of joists and beam configuration, 

representing the early concept of the floor structure 

developed and used among traditional Kon Muang houses 

in Thailand. 

Image source: (Kruaraya, 2011) 

Figure 43: A sketch demonstrates the historical Tai ethnic house 

structure theory based on the Tai ethnic house in Myanmar 
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Remarkably, the applicability of such a structure can 

be observed in the method of house expansion concept 

mentioned in prior sections. The house expansion relied on 

the elongation of joists and beams, which can be added by 

carving another socket into the timber column 

corresponding to the hierarchy. Longer beams or joists can 

also replace the shorter ones utilising the same columns’ 

socket if the spatial extension is happening on the same 

hierarchy and the floor height differences are not needed.  

In this case, an extension of the space explored in 

the previous section relies on the configuration of floor 

beams and joists, where the lower floor beams and joists 

can be conveniently extended to support the house 

extensions. Compared to other spaces, the Charn space is 

physically the lowest and primarily located close to the 

house’s perimeter. It means that changing floor beams and 

joists are convenient and easily replaced for extensions. 

In terms of materials, timber was used for the joists 

and beams in the traditional Kon Muang houses. The 

frequency of joists’ placement was irregular due to the 

unprocessed natural materials. According to the sketch of 

the study of the historical Tai Khoen house (figure 43), the 

image shows the floor structure of the house with joists and 

beams intact. However, the size and placement of the joists 

are different. It is because of the materials used and early 

construction wisdom (Kruaraya, 2011).  

However, according to the contextual and socio-

economic development of traditional Kon Muang culture in 

Thailand, house construction had been a symbol of social 

status and the stability establishment of the Kon Muang 

people. As a result, patterns and construction wisdom were 

improved and standardised (Piyachon, 2009). 

Correspondingly, the floor structure of the traditional Kon 

Muang house was more uniform and contained specific 

configurations in which the structural components were 

consistent and formulated. 
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In this case, the traditional Kon Muang construction 

developed methods of notches and grooves mechanisms. 

Timber floor planks were placed on the joists, and joists 

were placed on the beams without nails (Piyachon, 2009; 

Waterson, 1997). However, according to the image (figure 

44), joists were cut to create notches that have the 

thickness of the beams and placed on top. This method 

helps apply joists firmly while remaining moveable along the 

length of the beam. However, it also prevents side toppling 

in heavy vibration and usage above the floor.  

Floor planks were usually put on joists with timber 

dowels or on top of joists without any fixed anchorage 

points. Planks were treated with cuts and notches around 

the indoor and semi-outdoor areas that needed narrow 

gaps to fit and hook each plank together without dowels. 

This practice is widely used among communities that attain 

more permanent status (Inpantang, 2012; Panin, 2000; 

Piyachon, 2009; Wallipodom, 2009). This practice 

generates more privacy for the private occupants living in 

rooms while allowing the timber to expand and shrink 

without holes or gaps that let air or smell come through. In 

the later development of the architecture, nails are also 

The traditional Kon Muang house analysis demonstrates the notch 

configuration in floor beams and joists. It helps secure the joists in 

place while allowing moving horizontally along the length of the floor 

beam.  

Image sources: Author’s 

 

Figure 44: Images of notch in the floor joists in traditional Kon 

Muang house 
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used in line with the notch to create more elaborate house 

details according to the developed societal settings. 

Above all, the floor structure was designed to 

support the spatial hierarchy conditions where the floor's 

physical configuration always had a cultural concept 

attached. In this case, the hierarchy degree directly affects 

the floor structure's height differences (figure 45). 

Physically, the floor structure is the core structure that 

works simultaneously and strengthens the columns. 

Therefore, it provided a firm but flexible floor structure 

during seismic activities prone to Kon Muang’s housing built 

environment. 

Correspondingly, the consistent column grid system 

dictates the floor structure's and structural components' 

uniformity. That means floor joists and beams are often 

similar in length and assembling methods. In this case, floor 

structure components can be prepared before construction 

while enhancing the participants' intimacy. In terms of 

animism and spirituality, the flexible configuration of the 

floor structural components can be repaired and replaced 

individually according to the natural life cycle.  

 Therefore, the floor structure of the traditional Kon 

Muang housing analysis displays a pattern in both material 

preparation and assembly (figure 46). Furthermore, the 

consistent and uniform grid of the columns regulates the 

modular system of the floor structure to be similarly uniform 

in length and composition. Such uniformity in floor structure 

and columns are the determinant of the house form that 

supports the extensions and adaptability of house 

structures and spaces concept in the traditional Kon Muang 

housing culture. 
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The notch carving mechanism holds joists on top of the beam while 

providing flexibility to the structure (top left). The array of joists and 

beams provides a uniform load for the structure (middle left), while the 

spatial hierarchy is materialised by the floor height differences (top 

right).  

In particular, the floor difference is predetermined by the established 

spatial hierarchy. The timber is prepared according to the floor 

hierarchy concept. This way, the floor structural components are 

uniform, and the community prepares the materials collectively. 

Isometric drawings and analysis: Author’s 

Figure 45: Isometric diagrams and sectional images of the 

principal concept of the floor structure of the traditional Kon 

Muang house analysis 
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Beams and joists are the prominent structural members connecting the columns’ grid. The beams and joists are also configured at different heights 

according to the hierarchical requirement of the culture. Array and consistent arrangement of the floor structure help create a uniform weight 

distribution. In addition, the consistent square grid system has made the floor structure modular and firm, easy to extend, repair, and replace. 

Figure 46: Architectural diagrams of the typical configuration of the floor structure 

 

Drawings: Authors’ 
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5.4.1.3 Roof structure 
 

The roof form is viewed as one of the best 

representations of each culture and usually a distinct 

characteristic of the people (Oliver, 1975; Rudofsky, 1981). 

Traditional Kon Muang housing has a distinctive roof form 

and structure (Chaichongrak, 1997; Walliphodom, 2009). It 

was cherished as one of the essential parts of the house, 

containing symbolic meanings, and is the head part of the 

whole house body (Jumsai, 1996; Piyachon, 2009; 

Waterson, 1997).  

Similar to timber columns and the floor structure, the 

roof structure of the traditional Kon Muang house was built 

without nails and utilised the techniques of joining timbers 

with grooves, notch, and sockets. The size and shape of 

the roof were built depending on the size, number, and 

configuration of the spaces below.  

For instance, in the historical Tai ethnic housing, the 

colder climate dictated the shape of the roof to have more 

coverage and envelope more spaces (Oranratmanee, 2015; 

Oranratmanee, et al., 2016; Panin, 2000; Sriboonthunkul & 

Oranratmanee, 2018). In contrast, the traditional Kon 

Muang people live in a warmer climate. Therefore, the 

changes in roof shape in the traditional Kon Muang house 

have become more open for better ventilation 

(Oranratmanee, 2015).  

The stable society and development in the 

socioeconomic status of the traditional Kon Muang culture 

changed the minor configurations of the roof structure as 

Piyachon (2009) speculates that the difference in roof 

height and length of eaves found in the traditional Kon 

Muang house in Thailand corresponds to the social status 

of the house owner (Piyachon, 2009). Similarly, 

Chansuebsri (2013) provides a rationale that the roof size 

represents the wealth and significance of the head of the 

house (Chansuebsri, 2013). Correspondingly, the space for 

communal activities and collective gatherings has been 

enlarged to support such ideas previously pointed out. 

However, the principle of timber preparation, joint 

mechanism, each structural member's purposes, and the 

roof parts' nomenclature remain strongly related to the 

pattern and traditions of the historical Tai ethnic housing 

practices.  
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 In terms of the roof structure configuration, the 

traditional Kon Muang houses are bound to the columns 

and floor, creating a box-like house feature. Therefore, the 

roof is the heaviest part of the house that supports the 

whole structural stability (Waterson, 1997). Comparably, the 

shape of the roof is flatter compared to the historical Tai 

ethnic house studies by Kruaraya (2014) and LELC (2012). 

It implies the difference in climatic conditions and the 

development of the roof shape. 

According to the image analysis (figure 47), it can be 

observed that the traditional Kon Muang houses have more 

structural components and more volume under the roof 

structure. Nevertheless, the analysis demonstrates that the 

structural component, namely the longitudinal bracing, is 

maintained by the traditional Kon Muang houses regardless 

of the roof size. The bracing connects the king post across 

the longitudinal elevation. It was devised to handle the 

movement of the roof and work with other structural 

members to dissipate lateral forces during earthquakes 

(Khammoon & Oranratmanee, 2017). It means that the Tai 

ethnic people recognised this piece of structure and 

transferred the practice to the traditional Kon Muang 

housing. Even though the roof's size and height differ, the 

particular practice remains. 

 There is also a cultural purpose attached to the 

structural components as well. Regarding beliefs and 

cultural practices, the house constantly needs maintenance 

and nurturing (Thammati, 2019; LELC, 2012; Waterson, 

1997). A longitudinal beam allows the household to change 

or repair the roofing materials and adjacent structural 

components (Piyachon, 2009). Accordingly, to ensure that 

the house will be appropriately looked after, relating to the 

house as a living thing concept, the physical practices were 

also denominated by cultural aspects. This overarching 

cultural denomination can also apply to other structural 

components. 
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Comparison images show the presumed historical Tai ethnic houses' 

roof structure (top row) and the traditional Kon Muang house in 

Thailand (bottom row). It reveals a continuum in specific roof structure 

components regardless of the size and height of the roof. 

 

Edited from: (Kruaraya, 2011)(top left), (Khasan, 2010)(top right), 

(Chansuebsri, 2013)(bottom middle), author (bottom left, bottom right) 

Krua Yang  

(longitudinal 

bracing) 

in traditional Kon 

Muang houses 

Longitudinal bracing 

in historical Tai 

ethnic houses 

Figure 47: Images compare the historical Tai ethnic roof structure 

and the traditional Kon Muang roof structure 
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Regarding the practical aspects, the roof structure of 

traditional Kon Muang houses is timber and interconnected 

without nails (Piyachon, 2009). The roof is placed on top of 

the timber columns through the dowel and notch joints, 

which hold the roof firmly to the top of the timber columns 

while providing flexibility. The roofing material was built of 

natural leaves and thatch, as found locally in the past. They 

were efficiently utilised and could be deployed quickly, but 

they did not last long (Hilton, 1956). In the traditional Kon 

Muang communities where societal development had 

emerged, timber shingles were replacing thatch, but 

maintenance and replacing the roofing materials were still 

required.  

Thatch and timber shingles require a steep roof 

angle, deflecting the rain from accumulating and leaking 

through the roof. A little more or less than a 45-degree 

angle was generally used in the roof building (Hilton, 1956; 

Uluchada, 2020), and the structure was built around the 

knowledge of what material will be used hence the 

difference in gaps of structural members, such as rafters 

and purlins. These elements were designed to support each 

other from the ceiling joist to the top ridgepole in one 

intertwined structure. 

The roof structure of traditional Kon Muang houses 

displays a pattern of structural practices inherited from their 

antecedents. Animism encompasses the perception of the 

roof as the highest point or the head of the house, 

suggesting that the part requires constant maintenance with 

care and understanding. The kinship concept appears in 

collective participation, similar to other structural and 

material practices, where the preparation of parts is 

predetermined and prepared according to the planning. 

In summary, figure 48 and figure 49 display the 

reenactment of traditional Kon Muang house roof 

structures. The most important thing that can be derived 

from the diagrams is that the roof structure of traditional 

Kon Muang houses is connected firmly to the body of the 

house, which means it connects to the columns grid system 

and the floor structure, creating one robust structural 

system. The roof structure information will be used to study 

and analyse the modern Kon Muang houses to see the 

continuum and relevance of roof structure practices. 
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These structural components are interlocked without nails 

and are attached firmly but flexibly. There are two principal 

layers of the roof structure: a short beam, longitudinal 

beam, king column, rafter, and ridgepole as the main 

skeleton of the roof. The second layer comprises 

secondary rafters and purlins supporting the shingles. 

These components are intertwined and connected to the 

house columns, which, in turn, connect to the floor 

structure as a whole.  

All components in the roof structure are predetermined for 

their position and purposes and prepared communally. The 

position of timber columns and floor structure will determine 

the position of the roof structure parts, such as the short 

beams and the king columns.  

Therefore, all house structure in the traditional Kon Muang 

was considered in one planning process. Designing, 

preparing, and constructing are done considering all parts 

simultaneously. Each part must also be processed through 

the ritual of material preparation and animism, similar to 

other structural parts of the house. It is to prevent 

inappropriate practice physically and spiritually. 

Drawings: Author’s 

 

Shingles 

ระแนง 
(Secondary Purlins) 

 

กา้บ, แป 

(Purlins) 

ก๋อน  

(Secondary 

rafters) 

ดัง้โย,้ จนัทนั  

(Rafters) 

ดัง้ 
(Kingpost) 

 

อกไก่ 
(Ridgepole) 

 

แปป้าง, คาน  

(Longitudinal beam) 

ขือ่ 

(Short Beam) 

Figure 48: A summary roof structure diagram derived 

from the previous traditional Kon Muang house studies 
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The roof structure's complexity relates and connects to the grid system of timber columns and floor structure, creating an intertwined web of 

structure that has physical and cultural symbolic meaning to all parts. 

Figure 49: A typical configuration of the roof structure composition of the traditional Kon Muang houses Drawings: Authors’ 
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5.4.1.4 Walls  
 

 Apart from the main structural assembly, wall 

configuration also represents the belief and practices of the 

traditional Kon Muang culture due to its interrelation with 

privacy and spatial hierarchy. Also, the wall configuration 

and assembly method is embedded in a similar mechanism 

as other constructive parts. However, information on walls 

in traditional Kon Muang houses is neglected regarding 

functionality and cultural information. Walls are merely 

observed as a marginalised line separating rooms in 

architectural studies and are neglected for their cultural 

importance (Kajaikiatkamjorn & Panin, 2015).    

 Most importantly, the construction methods of walls 

and their integrity are detrimental to earthquake-related 

damages, according to the improper construction found in 

the 2014 earthquake victims’ houses (Ornthammarath, 

2015; Wanitchai, 2016). It displays that the proper walls and 

enclosure practices have been deficient in the Kon Muang 

housing development. Therefore, walls and enclosure data 

are analysed for cultural and practical patterns. 

Images show a typical wall characteristic and the assembly process in 

the traditional Kon Muang house (left) and the traditional central 

Thailand house (right) 

 

Image sources: Author’s (left), (Waterson, 1997)(right) 

 

Figure 50: Images of typical wall configuration and construction 

of traditional Kon Muang house 
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 The traditional Kon Muang house walls were never a 

part of the principal structure but eventually helped 

generate a firm box-like structure (Waterson, 1997). As a 

result, the walls hold themselves up without needing an 

external reinforcing structure and move freely from the rest 

of the structure (figure 50). The wall structure comprised a 

timber frame with horizontal timber planks on one side or 

both (Piyachon, 2009) 

Conceptually, according to the historical Tai ethnic 

notion of hierarchy and privacy, most enclosures are 

speculated to be found related to the Hong Non space, the 

place to sleep for the households. Comparatively, the Tern 

space, a semi-private space that sits as a threshold, 

requires partial enclosure for it needs to serve semi-private 

activities with families and welcome guests. Finally, the 

Charn space, which is open for public gatherings, requires 

less or no enclosure to support welcoming and intimacy 

support (figure 51). These are all according to the 

permission and restriction codes rooted in kinship and 

animism practices (Chuki, et al., 2017; Inpuntung, et al., 

2020; Khasan, 2010; LELC, 2012; LTHM, 2013; Panin, 

Charn 

 

Tern 

 

Hong Non 

 

No walls 

 

Partial walls 

 

Enclosed walls 

 

The public hierarchy requires less enclosure for hospitality gestures, 

while the private hierarchy space is enclosed. 

Source: The author’s 

 

Figure 51: Walls and concept of enclosure configuration according 

to the spatial hierarchy 
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2000; Sriboonthunkul & Oranratmanee, 2018; Yeampradit & 

Kirdsiri, 2019). 

According to the on-stilts house configuration, the 

under house was unused due to impurity and spirit respect 

(Damrongrachanupap, 2007). Simultaneously, the 

placement of columns and foundation frames the house 

outline where the under-house area still belongs to the 

house. It is the psychological enclosure where no walls are 

used under-house. Thus, the household used the under-

house area within the column grid as agricultural storage 

(Suttanan, 2018). 

 In contrast, the on-house spaces utilise physical 

walls and sometimes railings to marginalise spaces and 

functions. For example, the four Tai ethnic houses analyses 

found walls mainly around the Hong Non space and 

partially around the Tern space, while the Charn space is 

primarily open. This concept matches the traditional house 

image analysis where the more enclosed the space is with 

the increasing privacy degree. It means that the walls and 

enclosure work with the floor height hierarchy concept. In 

spaces where the differences in floor height are not explicit, 

walls are used to underline the importance of spaces (figure 

51).  

For example, when the Hong Non space is usually 

placed on the same floor height as the Tern space (Kirdsiri 

& Roythiang, 2017; Yeampradit & Kirdsiri, 2019), the walls 

are placed to highlight the hierarchical degree. The floor 

differences cannot be used to differentiate the change in 

hierarchical degree, and walls are placed to underline such 

perceptions. It displays that the cultural concept of spatial 

organisation and structural practices are inseparable.  

Comparing the under-house and on-house 

enclosure, the concept of closeness and openness relevant 

to the hierarchy degree can be observed in both spaces. 

The under-house and the Charn space may be categorised 

in the same spatial hierarchy related to impurity and public 

activities. Both spaces can be observed to be opened more 

than others, while the boundary is governed by the extent of 

the column and floor structure. The only difference is the 

elevation from the ground. The enclosure concept and walls 

are related and associated with the spatial hierarchy 

symbolism. The practice can be used in design processes 
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to determine the appropriate spatial hierarchy and the 

placement of the wall. 

The design of walls is also influenced by cultural 

aspects, with symbolic meaning embedded into wall 

designs. For example, some traditional Kon Muang houses 

contained different configurations of walls, including 

slanting, tapering, or different patterns (Kajaikiatkamjorn & 

Panin, 2015; Wongwigkarn, et al., 2005).  

These are speculated to have meaning attached in 

the attempt to shape the house characteristics to meet 

specific symbolism. For example, it could be devised to 

promote a house form representing particular ruling cultures 

(Nimmanhaemin, 1978). Patterns and configurations of the 

wall can be designed differently as an expression or a 

gesture for the compromisation of the primitive native 

housing configuration to the traditional Kon Muang culture 

(Piyachon, 2009) or to create the house form that 

corresponds to the climatic conditions of traditional Kon 

Muang built environment (Temiyabhanda, 2014; Waterson, 

1997).  

In addition, the placement of walls according to 

privacy and hierarchy generates different cavity and solidity 

wall pattern configurations. It resembles the technique in 

architecture in which the contrast of light created by the wall 

configuration highlights the significant aspects of 

architecture (Alexander, et al., 1977; Rasmussen, 2018). In 

the traditional Kon Muang house, the configuration of walls 

highlights spatial privacy with a more solid configuration 

creating a darker space. The darker the space, the more 

private (Horayangkura, 2017). Simultaneously, the walls 

around the Charn and the Tern space are porous, 

embracing more light and welcoming gestures. 

In terms of placement and orientation, the walls 

highlight the silhouette of the house and the interior-space 

compartmentalisation. According to the structure analysis 

(figure 42), walls are configured corresponding to the grid 

system and the floor structure. Subsequently, space, such 

as the Hong Non space, is enclosed by walls that utilise the 

length from one column to another as the length of the 

room. Since the wall system in traditional Kon Muang is 

regularly separated from the principle house structure 

(Waterson, 1997), it allows the configuration of walls to be 

adapted, extended, and rearranged without disturbing the 

principal structure. 
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In terms of functionality, because the walls were 

constructed separately from the principal house structure, 

they can be designed and adjusted regarding their 

whereabouts and function.  

For instance, the kitchen in the traditional Kon 

Muang house requires privacy according to its spatial 

hierarchy, and walls are placed accordingly. However, the 

pungent smell and cooking fume require ventilation. 

Therefore, porous lathing walls are designed to be used in 

the kitchen (figure 52). Equally, across the Hong Non 

spaces, where privacy is the most extreme, ventilation is 

also needed for the warm climate of Thailand. Hence, 

porous wall designs can be placed on top of the wall where 

the privacy requirement is still respected (figure 52). 

Principally, walls are designed and positioned 

according to cultural requirements, similar to other 

structural practices. Walls advocate the differentiation of 

public and private while ensuring the functionality of the 

space. In this case, the walls and their enclosure concept 

work concurrently with spatial and structural practices in the 

housing practice.  

 

The household adapted these designs to support different activities 

and hierarchies. They are constructed while maintaining some typical 

characteristics and structure according to the housing practice 

Image sources: Author’s (top left, top right), 

https://maiaunyo.files.wordpress.com/2010/08/img_0603.jpg (bottom) 

 

Figure 52: Images show different configurations of walls for different 

requirements 
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The isometric drawing shows the walls details of the traditional Kon Muang housing that support different activities and spatial requirements. 

Various designs and configurations are devised to resolve various needs physically and culturally.  

Figure 53: Summary of walls configuration of traditional Kon Muang house Drawings: Authors’ 
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In summary, all prior traditional house analyses are 

used for two purposes. First, they confirm the importance 

and relationship between traditional Kon Muang culture and 

housing formation. All housing practices, spatial or 

structural, are informed by two cultural principles -animism 

and kinship. These concepts are materialised into activities 

and customs while translated into architecture and 

practices. Hence, cultural principles are the prominent 

factor that influences housing practices.  

Earlier content in this chapter demonstrates animism 

as relevant to the modern Kon Muang people through the 

evidence of construction practice that still concerns spiritual 

beliefs for psychological ease of mind. Additionally, the 

spatial organisation analyses also display the hierarchy and 

animism used in the traditional house’s modern extensions. 

It shows that animism is one of the concepts rooted in Kon 

Muang culture and is still a pertinent feature of the Kon 

Muang people today. 

Regarding kinship, the concept is found primarily in 

traditional houses' spatial organisation and structural 

practice. Nevertheless, the lack of information on the 

modern Kon Muang houses structure and construction 

practices makes it difficult to identify whether kinship is still 

Figure 54: Diagram displays key features of traditional Kon Muang 

house structural type 

 
Key structural characteristics encompass the employment of nail-

free timber to enhance adaptability in the face of seismic activities, 

collaborative community engagement in the fabrication of 

structural elements, an innate and streamlined structural 

arrangement, heightened roof pitches for improved ventilation, 

and a seamless integration of all segments of the house 
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present in the modern Kon Muang people's housing 

practice.  

However, according to the prior socio-cultural studies 

of the development of rural modern Kon Muang 

communities, the intimacy and regard for their ancestors 

strongly influenced modern Kon Muang people's lives 

(Panin, 2019; Tovivich, 2002; Sresunt, 2020). Moreover, the 

modern Kon Muang people still refer to their Tai ethnic 

origins (Chotisukhratn, 2018; Clifton-Dodd, 2019), 

potentially meaning that kinship is still prominent. 

Therefore, the first design brief considers Kon Muang's 

cultural principles of housing practice, which translated into 

the houses' physical and psychological configuration. 

The second purpose of the analyses of traditional 

structure is to be used to analyse the modern Kon Muang 

houses further in order to determine the depth of continuum 

in animism and kinship practice, the gaps in the structure of 

comprehensive information, and how animism and kinship 

developed in the Kon Muang culture. 
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5.7 Summary: Design Brief 1 - Culture 

 

1) Animism and auspiciousness are required in the house's 

orientation design. North and northeast direction is 

preferred (figure 55). 

2) If the house cannot be oriented due north or northeast, 

auspicious functions such as the spirits altar and the 

Hong Non spaces are required to be positioned due 

north or northeast. 

3) A degree of physical separation from the ground is 

required (figure 56). 

4) Spiritual activities and housing practices rites must be 

included in the house design. 

 

5) Kinship and hospitality are infused into housing design 

through unobstructed space and less differentiated floor 

hierarchy (figure 56). 

6) The intimacy of the household and immediate families 

within the housing compound is required in the design 

by expressing openness and welcoming gestures. 

Houses are placed regarding other houses within the 

Khuang Baan configuration in the compound. 

7) Traditional materials and techniques can be used to 

maintain construction wisdom and ensure sustainability.   

Figure 55: Regards for animism in orientation Figure 56: Regards for kinship practices 
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CHAPTER 6 

 

TYPOLOGICAL ANALYSIS OF MODERN 

KON MUANG HOUSING 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter examines the transformation of 

traditional Kon Muang housing practices under the 

influence of the Siwilai development, illuminating the shift in 

spatial organisation from traditional to modern contexts. 

This analysis reveals cultural and societal influences that 

drive these changes. Additionally, it investigates the 

transformation of house forms, transitioning from traditional 

timber construction to modern materials driven by modern 

comfort and aesthetics. The exploration extends to 

structural changes, finding why shifting from earthquake-

resilient techniques to practices that increase vulnerability 

to seismic events. Amidst this, core elements like spiritual 

dimensions, animistic beliefs, and kinship ties endure in 

modern Kon Muang housing spatially and structurally.  

The typological analysis is the foundation for the 

second and third design briefs—an instrumental tool for 

integrating cultural and architectural elements into modern 

housing. This effort aims to honour the distinctive Kon 

Muang housing culture while accommodating the evolving 

preferences of the community. 
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Figure 57: The diagrams showcase the analysis of modern Kon Muang housing alongside traditional housing, 

showcasing the evolution and sustained cultural impact of animistic beliefs and kinship on spatial, structural, and 

construction practices. 
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Regarding housing, the modern Kon Muang houses 

were primarily constructed around the mid-20th century 

(Fusinpaiboon, 2014; Muadthong, et al., 2019; Nimsamer & 

Walliman, 2013; Tiptus & Bongsadit, 1982). Despite Kon 

Muang traditional houses being more than a hundred years 

old and largely disappeared, they are most 

comprehensively studied and of interest by academics 

(Damrongrachanupap, 2007; Ganjanapan, 2019; LTHM, 

2013; Lanna Kadee Seuksa, 2014; Nimmanhaemin, 1978; 

Waterson, 1997). However, information on the modern Kon 

Muang houses remains neglected (Tansukanan, 2020). 

There is a risk of loss in the housing culture continuum 

study due to the vanishing of traditional and the neglect of 

the following modernised houses.  

Since 1920-1970, the socioeconomic development of 

Thailand during the modern era influenced changes in 

housing practice, including lifestyle, occupation, worldview, 

and construction techniques. However, chapter 5 reveals 

that some traditional cultural practices remain inherited by 

the modern Kon Muang people. The housing practices of 

the modern Kon Muang people may also retain degrees of 

Kon Muang culture. Therefore, even with reformation in 

society and community to housing, the core cultural beliefs 

should remain intact according to their rigorous cultural 

identity.  

While ideologies like Siwilai modernisation may have 

introduced new ideas and techniques to the Kon Muang 

society, these changes are layered upon the existing 

cultural framework. The core concepts of animism and 

kinship persist, influencing the perception and adaptation of 

new materials and construction practices. Therefore, even 

in the presence of external influences, the core cultural 

values theoretically remain unchanged. 

Through a typological analysis of housing, it can 

investigate and uncover the manifestation of these core 

concepts in the architectural designs and spatial 

arrangements of Kon Muang homes. The typological 

analysis of housing remains a valuable tool to investigate 

and reveal the enduring cultural values of the Kon Muang 

people. 

The subsequent sections explores into modern Kon 

Muang houses using the typological lens developed 

alongside the analysis of traditional houses, offering 

consistent themes in housing culture and practice. 
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Simultaneously, this typological analysis showcases the 

evolution of housing practices amid modernisation reforms, 

as discussed in earlier chapters. It assesses the spatial and 

structural continuum between modern Kon Muang housing 

and traditional houses through architectural drawings, 

diagrams, and 3D models generated from information on 

the 2014 earthquake, revealing cultural evolution in housing 

practices. 

 

6.1 Changes in the village and housing compound 

configuration 

 

Chapter 5 discussed the traditional housing 

compounds and distinctive characteristics of the Kon 

Muang cultural community. Furthermore, Chapter 3 

revealed that the impact of the Siwilai reforms extended 

beyond just architecture, encompassing spatial utilisation 

and land ownership as well. As a result, the subsequent 

section of this study will investigate and emphasis on the 

changes evident in the modern Kon Muang community and 

their housing compounds, taking into account the influence 

of the Kon Muang cultural concepts, animism, and kinship. 

After the the Siwilai modernisation in various regions 

of Thailand, the rural Kon Muang communities in the 

northern area also experienced a similar influence from this 

concept. In the earlier traditional community analysis in the 

chapter 5, the village organically formed around nature, and 

the Khuang Baan concept was created to bring all houses 

in the housing compound together for kinship intimacy 

(Yeampradit & Kirdsiri, 2019). 

For the modern Kon Muang community, road and 

infrastructure development influences how a village is 

positioned. Compared to the traditional settlement, the 

modern village is more prominent; modern roads cover 

more ground throughout the village. Nevertheless, the 

village configuration remains seemingly similar to the 

traditional ideology. For example, the figure of the aerial 

view of Dong Mada village, which was affected by the 2014 

earthquake in Chiang Rai province, Thailand, highlights 

these changes (figure 58).  
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The Kon Maung people's village can be seen adjacent to the modern roads but is still encircled by rice fields. The green 

patch to the left is the foot of the mountain which creates a boundary of spirits and the human realm and small patches 

across the map. These represent the community forests where the local spirits reside. 

Edited from Google Earth. Accessed November 2021 

2 

1 

Figure 58: Map of Dong Mada village. The village was critically affected by the Chiang Rai earthquake in 2014. 

Legends 

1. The middle area of the village 

2. The rim area of the village 
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This Kon Muang village is situated on the road off 

the state highway (figure 58). Nevertheless, the concept of 

houses grouped in the centre encircled by the rice fields 

remains the same. A large area of rice fields displays the 

development and population increase of the agrarian 

community. It is just one of many examples of modern Kon 

Muang villages across the northern region of Thailand. It 

shows that even though the village is no longer located in 

the traditional region of the historical antecedent 

communities, the settlers still chose a similar location 

setting and upheld the same symbolic meaning.  

Even though the village is more extensive and 

contains more population than the historical and traditional 

settlements, the houses' configuration is presumably the 

same. The only difference is how the family's plot of land is 

now connected to the road system. It has led to a shift in 

entrance locations and house heading, which now vary due 

to the position of the road. Nevertheless, the grouping of 

the houses in a compound remains the same and can be 

seen as similar across the village. 
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Houses compound (Group of relative) 

Khuang Baan (Houses court) 

1 

 

Edited from Google Earth. Accessed November 2021 

 

Entrance of the house 

On a smaller scale, the grouping of houses owned by the same circle 

of relatives remains. For example, the central area of Dong Mada 

village is densely populated. The map analysis of the grouping of the 

houses shows several compounds of houses within the area. There 

are primarily two to three houses in the same plot of land, with the 

central Khuang Baan space as the joining area of that circle of 

relatives. On the bigger plot of land, four or five houses could be seen 

on the land with an even bigger central relative relationship area.  

 

Figure 59: Detailed map of Dong Mada village’s centre analysis 
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Edited from Google Earth. Accessed November 2021 

 

Houses compound (Group of relative) 

Khuang Baan (Houses court) 

Entrance of the house 

2 

 
Another example is the rim area of the same village. The area is less 

populated than the centre, with fewer houses and closer to the rice 

fields. Nevertheless, most houses are positioned in the compound 

concept, and the Khuang Baan space is presented in these 

compounds. The number of houses in each compound can also be 

seen around the same as the centre. 

 

Figure 60: Detailed map of Dong Mada village’s rim analysis 
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The analysis from the map in figure 59 and figure 60 

demonstrate the retained communal space in various 

housing compound, which resemble the Khuang Baan 

space, similar to the traditional spatial concept. However, 

compared to the traditional housing compound, the modern 

housing compound seems more confined, with potentially 

fewer houses located on the same land area.  

 The changes in housing compounds and individual 

house usability areas occurred due to the modern 

requirements in hygiene and lifestyle (Oranratmanee, et al., 

2016). For example, the kitchen was moved outside and 

affixed to the main body of the house as an attachment, as 

well as toilets and facilities that produce dirtiness, such as 

wash areas, drying racks, and clothes hanging areas 

(Panin, 2018). Similarly, the animal husbandry area that 

would usually be under the house and the shared well 

became less significant or dismissed altogether.  

However, some concepts of the housing compound 

are still regarded by the modern Kon Muang people. For 

example, the Khuang Baan space within the housing 

compound still serves as a shared communal space. In 

addition, some functions related to a rural agrarian 

community, such as agricultural tools storage and parking 

spots, which produce dirtiness, are still shared among 

houses in the compound (figure 61). 

Hygiene and utility standards changed functions that 

used to be prominent in the traditional Khuang Baan space. 

For instance, a well found in a traditional housing 

compound would no longer be used for drinking. Instead, it 

could be used for agricultural activities or decorations. 

However, the well can never be demolished due to cultural 

prohibition (Sripimchai & Ketphrom, 2019; Temiyabhanda, 

2014; Thammati, 2020). The belief in prohibitions and 

customs still influenced the spatial quality of the modern 

Kon Muang housing culture. At the same time, the changes 

in modern lifestyle and standards have led to compromises 

with the traditional space to meet current requirements.  
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A top image shows a modern Kon Muang 

house and the Khuang Baan space in the 

front. A family member can be found sitting 

close to the Charn space of the house, 

interacting with the Khuang Baan space on a 

hot day (top). The Khuang Baan space in the 

picture can be seen with multiple motorcycle 

parking, implying a gathering in the housing 

compound. 

The below image shows the functions and use 

of the space as a shared space for agricultural 

activities, material drying areas, and other 

things. The openness of the space promotes 

the flow of activities and increases the 

relationship among houses in the area 

(bottom). 

Images: Author’s 

 

Figure 61: Images show typical modern Kon Muang 

Khuang Baan spaces 
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Other functions in Khuang Baan space seem similar 

to their inherited spatial concept. For example, households 

use this space to dry clothes and cooking ingredients. In 

addition, agricultural vehicles and tools can be found within 

the area, and informal gathering spaces under the shade of 

trees can also be found in the Khuang Baan space. Though 

some of the functions in Khuang Baan space have 

changed, the core concept of its functionality remains.  

The Khuang Baan, or the central court for all houses 

in the compound, does not have a specific shape or 

boundary. Functions in the space are also dynamically 

varied, ranging from informal parking space, material drying 

area, playground, and gathering space. Special occasions 

such as house building, material preparations, and religious 

ceremonies also occur in the area and are attainable by 

members of households within the compound. Some 

Khuang Baan areas of the housing compound have a 

physically enclosed boundary by short fences (figure 62). 

On some occasions, activities larger than the Khuang Baan 

space in one housing compound can expand to a larger 

area or other compound’s Khuang Baan or the land 

connected to the original compound (figure 62, top). 

The top image shows a local group gathering ample Khuang Baan 

space to prepare bamboo materials. The bottom shows small storage 

shed positioned in the Khuang Baan space in front of the compound 

Images: Author’s 

Figure 62: Images show typical activities and functions of the Khuang 

Baan space of the modern Kon Muang housing compound. 

 



184 
 

The housing compound in the modern Kon Muang 

people may now have an explicitly enclosed fence or wall 

boundary. However, the compound's functions and usability 

still rely on its openness to its neighbours. Compound gates 

and house doors, in most cases, are always open during 

the day as a welcoming gesture to the people within the 

intermediate community to visit or partake in activities in the 

compound (Nanta, 2009). At the same time, the Khuang 

Baan concept in the compound also acts as a first contact 

point before visitors disseminate to houses within the 

compound. In a compound with smaller land or fewer 

houses, the Khuang Baan space is likely smaller. Still, there 

needs to be a central space that connects one housing 

compound to another.  

The development of modern roads has controlled the 

size of each housing compound. Compared to the 

traditional housing compound, modern roads are more 

extensive, and they separate the housing compound from 

each other more than the local dirt roads did in the past. 

However, in modern Kon Muang communities, the 

relationship between housing compounds, Khuang Baan 

spaces, and neighbours is still found in narrower roads. 

The development of roads also changed the housing 

compounds’ heading. An entrance to the compound from 

the south is highly auspicious and preferred 

(Temiyabhanda, 2014). It is also the same auspicious 

direction for individual house planning. Nevertheless, the 

development of the road and the necessity to use the road 

has made the south-facing option less viable. As a 

compromise, only the houses in the compound are 

constructed and rotated to meet the auspiciousness 

requirement, while roads limit the compound alignment. 

Nevertheless, the compound and the court 

configuration provide space to support the relationships and 

activities within the modern Kon Muang housing. Indicating 

that the auspiciousness belief in housing compounds can 

be changed, the spatial requirement for cultural activities 

within the compound is still required. The Khuang Baan 

space concept identifies how necessary the housing 

compound model is to its household and community. 

Activities in the compound are cultural activities attended by 

intermediate families and locals. It promotes the 

relationship between households and the people in the 

community.  



185 
 

 

1

1

2

1

3

1

4

1

5

1

4

1

6

1

6

1

6

1

9

1

Khuang Baan (Central communal) 9

1

Flowering plant and vegetable garden 6

1

5

1

4

5

3

5

2

5

1

5

Perennial plant 
Fruit trees 
Kins’ house 

Kins’ house 
Main house 

 

 

 

Village’s Rice Paddy 

Water earthen jar collecting rain 

water for consumption 

Neighbour’s compound 

Toilet and Kitchen attachment 

7

1

7

1

7

1

Kitchen and toilet attachment 

Figure 63: 3D model conception of the modern Kon Muang housing compound 
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Traditional Housing Compound (before 1900) 

Modern Housing Compound (1950-present) 

Siwilai-influence Modernising Compound (1900-1950) 

Traditionally, housing compounds promoted hospitality and closeness with Khuang Baan 

space, open kitchens, and gardens. Rice paddies were shared for agriculture. Regards 

for axis and communal gatherings were robust. 

The Siwilai modernisation in the early 20th century led to smaller compounds as roads 

divided lands. Timber homes were replaced by modern ones, but some were preserved 

for family leaders and elders. Still, the configuration and conceptual setting of the 

compound are the same as the Khuang Baan space for gatherings and public activities. 

The modern Kon Muang compound sees further changes with mostly modern structures. 

Land size decreases, and Khuang Baan space is intact but small. Some families move 

closer to cities for work, reducing the compound's size. Modern materials are now 

popular among local communities. Although the land may be smaller, the housing 

compound's arrangement and the physical structure of the houses within it, with respect 

to cultural activities, communal and public gatherings, as well as considerations for 

kinship and animism, remain unchanged. 

Figure 64: The diagram provides a visual representation of the evolution of the Kon Muang 

housing compound and land utilisation, illustrating its transformation due to the influence of 

the Siwilai reformation from the traditional setting to the present day. 

Source: The author 
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In summary, the Kon Muang modern housing 

compound has undergone some changes while maintaining 

a strong connection to its traditional culture (figure 64). Key 

cultural aspects such as kinship and animism continue to 

be emphasised through the organisation of spaces and 

relationship planning of the compound and the community. 

Although limited land has impacted the compound's size, 

the belief in auspiciousness remains prevalent in the 

configuration, functionality, orientation, and positioning of 

houses within the compound. 

 The housing culture of Kon Muang places significant 

importance on kinship and the relationship among houses 

and their residents. For the kinship inheritance, it is evident 

in how the Khuang Baan space and the relationship 

between housing compound to the community are 

preserved in modern Kon Muang housing configuration. In 

line with animism beliefs, the hierarchy and purity concept 

are adhered to by situating the toilet and kitchen as exterior 

attachments to the main body of the house (figure 65). 

Although they belong to one house, the toilet and kitchen 

can be used by people who enter the Khuang Baan space, 

allowing these spaces' position and hospitality practices. 

Figure 65: An image of Kon Muang people constructing a 

toilet as an attachment at the back of their house 

 
Local Kon Muang and family members are constructing a toilet 

and a kitchen attachment to their existing house in Phrae 

province, northern Thailand. 

Image source: Community Organization Development Institute, 

https://web.codi.or.th/20210527-24452/ 
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Therefore, the concept of communal shared space, 

symbolic spatial meaning, and its interrelation with an 

individual house is still robust and reconciled with 

modernisation. 

Section 6.1 demonstrates the modernisation 

influence that affected the characteristics, functionality, and 

usability of the modern Kon Muang community and housing 

compound. The reconciliation of modernisation and kinship 

in the modern Kon Muang housing demonstrates that 

cultural aspects are still sustained in the configuration of 

housing at the compound scale. In this case, animism and 

kinship continue to be robustly respected in housing amidst 

the development of modern society.  

The findings from this section on housing 

compounds and community configuration match 

Chotisukhratn (2018), Panin (2019), Tovivich (2002), and 

Sresunt (2020)’s studies on modern Kon Muang society, 

where the customs and regard for their ancestors still 

influenced rural modern Kon Muang people's lives 

(Chotisukhratn, 2019; Panin, 2019; Tovivich, 2002; Sresunt, 

2020). Correspondingly, maintaining cultural aspects can 

be inferred to affect the individual house as well.  

The following section further investigates the 

individual housing of the modern Kon Muang people with 

cultural principles, specifically animism and kinship, that 

influence the spatial configuration physically and spiritually. 

It explores whether these cultural concepts are maintained 

in the modern Kon Muang houses' spatial organisation. 

Also, this research dives into how modern houses’ spaces 

are organised in relation to the reconciliation of culture and 

modernisation development. 

The results culminate into design brief 2, which 

underscores the spatial type of the Kon Muang housing 

culture. 
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KM1 

KM4 

KM3 

KM5 

KM2 

Modern Kon Muang houses gathered within the northern 

region of Thailand as a sample of modern housing style. 

Most modern Kon Muang people in the north used this 

type of house, which was also most damaged during the 

2014 earthquake. 

Figure 66: Samples of modern Kon Muang houses 
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6.2 The analysis of modern Kon Muang houses spatial 

type 

 

This section analyses the spatial organisation of the 

modern Kon Muang house samples centered around the 

typological study.  

Overall, based on the broad characteristic of modern 

Kon Muang house data (figure 66), the two-story 

configuration is the most distinctive feature differentiates 

the modern Kon Muang houses from the traditional ones. 

After Siwilai reformation, the double-storey house 

configuration was first introduced to the Kon Muang 

housing alongside with modern materials and smaller 

housing compound as mentioned in section 6.1. As a result, 

the horizontal spread of the traditional house form is 

replaced with verticality, while the roof shape seems to be 

lower than traditional houses. Correspondingly, the 

functions and spatial organisation are changed to match the 

double-storey configuration.  

 

 

6.2.1 The core functions 

 

The first design brief encompasses the cultural 

principles that inform the core functions. Three main 

consecutive spaces were highlighted as the connecting 

functions in the Kon Muang housing culture, representing 

animism and kinship materialisation.  

Based on the Kon Muang ruler’s housing study by 

Akarapotiwong (2019), the spatial organisation of the 

house, though heavily influenced by the design of the 

centralised government, is infused with the beliefs and 

culture of Kon Muang people (Akarapotiwong, 2019). In this 

case, the modern Kon Muang houses should share a 

similar idea. The integrity of the spatial organisation may be 

more robust due to the less direct influences of the 

centralised designs. 

Therefore, the functions and spatial organisation of 

modern Kon Muang houses are analysed to see how Siwilai 

ideology and modern have affected the relationship of the 

function concept embedded in the Kon Muang culture 

through the typological analysis of the Charn, Tern, and 

Hong Non spatial organisation. 
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First Floor Plan 

 

Ground Floor Plan 

 

Charn space (public) 

 

Front of the house 

Entrance 

 

 

KM1 KM2 KM3 KM4 KM5 

Figure 67: Comparison of modern Kon Muang houses Charn spaces 
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6.2.1.1 The Charn space 
 

 Chapter 5 revealed the Charn space is to be located 

in the public hierarchy on the spatial organisation where the 

metaphoric meaning of unsacred is instilled. Physically, the 

Charn space is placed lower than other spaces, giving the 

gesture of a low hierarchy. Functionally, due to its 

metaphoric connotation, the Charn space advocates 

gatherings and communal activities. It is located in the first 

accessing sequence or at the entrance since visitors have 

just come from the impure ground.  

The modern Kon Muang house plans (figure 67) 

show comparable space placement around the entrance. 

Even though the name of the space has changed from 

Charn to Naa Baan [House’s Front], Ra Bieng or Cha Lieng 

[Terrace], Nok Charn [Exterior Terrace], or Puen Heurn 

[Frontal Floor], it serves the purposes of reception and the 

first contact point for visitors upon coming to the house. 

Interestingly, the nomenclature of this space can be 

translated collectively as a place at the front. The name Ra 

Bieng or Nok Charn is usually associated with a resting 

area in front of the house for reception or informal 

relaxation. At the same time, other space names are 

associated with the frontal location.  

Even though there is a deviation in the space’s 

name, such space is collectively called Charn or Nok Charn 

generally as it conveys a comprehensive understanding of 

what activities should be happening in the space or where 

the space is located compared to others (Deeudomjant, et 

al., 2016).  

The function and use of space can be observed in 

the image analysis (figure 69). For example, the space 

seen in the image of KM1 and KM3 displays an informal 

space similar to the traditional house's under-house area 

for its space openness. A bench or a bamboo bed is placed 

in the area for seating. Parking sometimes takes place 

around the area as well. KM1 images (figure 69) show 

bicycles and motorcycles parked within the area, possibly 

belonging to both the household and the visitors who come 

to visit. Similarly, KM3 has seen a car parked in the area 
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beside a bench and a small table as an informal reception 

place. A door and a staircase can be seen as a changing 

spatial threshold from the Charn space hierarchy to the 

inner area with a higher hierarchy for both modern houses. 

 In terms of the hierarchy, the Charn space in the 

modern Kon Muang houses is placed at the lowest 

hierarchy, similar to the customs in height difference 

gestures. For example, all modern Kon Muang houses have 

a reception space close to the ground floor. Symbolically, 

the positioning can be referred to as the concept of the 

public hierarchy, where closer to the ground means impurity 

and dirtiness. The images (figure 137) show a similar notion 

that all physically dirty activities, such as parking or 

temporary storage, can happen around the Charn space. 

Hierarchically, this space serves as a place to receive 

public visitors. For this, the informal, small, and movable 

furniture can be seen to support such activities. 

Accordingly, formal furniture and valuable belongings can 

only be found in the higher hierarchical space. 

Notably, KM2 and KM4 houses have another Charn 

space as an addition to the large area on the ground floor. 

Comparably, both modern Kon Muang houses have a main 

Both houses employ the Charn space on the ground and 

first floors. It attempts to connect the first-floor spaces to the 

ground floor, encourages interactions, and diminishes spatial 

obstruction between floors. 

Figure 68: Isometric analysis of the KM2 (top) and KM4 (bottom) 

houses with frontal stairs. 
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staircase around the front (figure 69). This staircase 

attempts to connect the ground-floor Charn space to the 

Tern space upstairs. Both the Charn spaces on the ground 

floor and the Charn space at the foot of the stairs can be 

used reciprocally for the activities flow and interactions 

between the higher floor and the ground. Extensive 

communal activities can take place in the ample Charn 

space on the ground floor, where a small group of visitors 

and friends can be greeted in the Charn space at the stair. 

Both Charn spaces are constructed with additional floor 

height, which can be assumed to be determined by 

hierarchical configuration. 

Distinctively, the KM5 house has the ground floor 

covered up with walls which could be speculated as a later 

adaptation of the house, given the position of the area. The 

stair shown in the image can indicate the house's first-floor 

entrance. The adaptation of the KM5 house is for opening 

up a convenience store that services local people. That is 

why the entrance stair at the front has been seen closed for 

privacy and security reasons in contrast to the welcoming 

and opening gesture of the house. Nevertheless, KM5 

house changed the Charn space on the ground floor to a 

convenience store, which matches the reason for increased 

security. 

According to the socio-political analysis of the 

modern Kon Muang by Sresunt (2020), the ability to own a 

car in the rural Kon Muang people increased as opposed to 

the traditional people (Sresunt, 2020; Thungsakul, et al., 

2013). Therefore, indicating that space to park a car has 

become essential. However, cars are usually parked 

without the specific need for a garage. Instead, the area 

where the agricultural tools and vehicles were kept has 

become typically housed by cars and motorcycles. 

Therefore, these areas always have the lowest spatial 

hierarchy (Suttanan, 2018). Furthermore, the public space 

between houses in the housing compound is also used for 

immediate family parking so that the parking area is not 

limited to the under-house area.  

Meanwhile, the open public shop under-house, as 

seen in KM5, is peculiar in modern Kon Muang housing as 

space under the house may be limited. The rural modern 

Kon Muang people usually rely on agricultural activities 

(Baker & Phongpaichit, 2014; Chuven, 2019; Jumsai, 1996; 

Lanna Kadee Seuksa, 2014). However, the development of 
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modern roads has allowed for the opportunity for 

commercial activities (Nartsupha, 1984; Ouyyanont, 2017). 

Even with this rare occasion of transforming the private 

house for commercialised purposes, the transformed space 

is still implemented with concern to the public-private 

hierarchy. The hierarchical public space sits at the front of 

the house, and no customer can go further than the shop. 

The adjacent house entrance is closed to prevent such 

hierarchical trespassing. 

 All modern house samples show the inherited Charn 

space concept, and the symbolic practices around such 

spaces are maintained. It shows that even though the 

traditional housing conditions have changed from single-

storey to double-storey, the hierarchical condition remains 

attached to the Charn space.  

In terms of the symbolic meaning of the Charn space 

affixed to its appropriate functions, the physical and 

metaphorical impurity status of the space can be examined 

in how the locals perceive it. The extension or adaptation of 

spaces is quite similar to the extension concept rooted in 

the Kon Muang culture. The extension usually occurs at the 

Charn space hierarchy to support activities involving public 

accessibility or dirty activities. However, in the modern Kon 

Muang houses, functions such as commercial shops, 

parking areas, and storage spaces are required, and the 

spatial hierarchy is used to accommodate these 

adaptations and functions of spaces. 

 Therefore, the analysis demonstrates that the Charn 

space concept in the modern Kon Muang houses is 

maintained as the first contact point for visitors and hosts 

public activities. Naturally, adaptations and extensions 

occur due to necessary development; however, the 

hierarchical concept and privacy-public degree are still 

regarded and implemented. More specifically, the 

organisation of the Charn space is still practiced with 

cultural influences.  

According to design brief 1, the cultural principles 

informed the traditional house formation with hierarchy and 

intimacy concerns. These qualities are still employed in 

modern houses where the hospitality and public-privacy 

concepts are maintained but further evolved concerning 

their new location, size, and boundaries. 
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Enclosed for 

minimart adaptation 

Parking space and 

temporary furniture 

placement for guests 
Open 

Fully open at the front 

for reception. Partially 

closed for privacy 

Threshold to go 

further in the house 

The KM1 (left) and KM3 (middle) ground floors show similar configurations where open spaces with furniture indicate the guests' reception before 

being invited inside. Parking bicycles, motorcycles, and cars utilise the space on the ground floor according to the dirty and impure uses. The KM5 

(right) ground floor has been adapted for the commercial shop, accommodating public access. However, space adaptation still follows the spatial 

hierarchy concept and spatial boundary. 

Analysed and edited from: http://thaihitz.com (left), https://pantip.com/topic/37286473 (middle), Author’s (right) 

 

Threshold to go 

further in the house 

KM1 KM3 KM5 

Figure 69: Analysis of the Charn space in the modern Kon Muang housing 
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First Floor Plan 

 

Ground Floor Plan 

 

Tern space on the ground floor (semi-public) 

 

 

KM1 KM2 KM3 KM4 KM5 

Tern space on the first floor (semi-private) 

 

Figure 70: Comparison of modern Kon Muang houses Tern spaces 
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6.2.1.2 The Tern space 

 

According to the previous traditional Kon Muang 

housing analysis in chapter 5, the Tern space sits in the 

centre of the spatial hierarchy shaped by animism and 

kinship and is used for living functions for both household 

members and guests. 

The plans (figure 70) display the placement of the 

Tern spaces after the Charn spaces around the front of the 

modern Kon Muang houses. The plans show the continuity 

of the house accessibility, similar to the traditional Kon 

Muang house analysis in chapter 5. 

In terms of the Tern space function analysis, in 

modern Kon Muang housing, even though there is no 

account of what is located in such an area, the image 

analysis assumes a similar notion of activities to traditional 

housing (figure 71). For example, in KM3, the Tern space is 

located adjacent to the Charn space on the ground floor, 

where figure 71 shows furniture, benches, and electronic 

appliances.  

On one particular account, the owner of one of the 

modern houses on the www.Pantip.com 

[https://pantip.com/topic/37286473] emphasised that this 

ground-floor space is used as a living area for the 

household. However, the owner posted the image of this 

space on the website to seek suggestions for space 

renovation because it is too dark, confined, and needs new 

materials (Pantip, 2018). Therefore, even though only one 

owner revealed such an issue in the Tern space, a similar 

issue may be anticipated in other houses due to a similar 

spatial configuration, location, and characteristics. 

Therefore, it can be implied that the composition of the Tern 

space on the ground floor may contain similar issues. 

In the KM5 image (figure 71), furniture and reception 

space for guests and friends are found on the first floor. 

According to the previous spatial analysis, the KM5 house’s 

Charn space has been changed for commercial purposes. 

Although the ground floor Charn space has been changed, 

the Tern space, reserved for permitted guests and 

households, does not change following the Charn 

commercialisation but is still employed on the first floor. On 

the contrary, KM2 and KM4 have the Tern space on the first 

floor due to their plan configuration inclined towards the 

traditional Kon Muang houses. 
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Both semi-public and semi-

private furniture are found 

in the Tern space including 

benches for resting, 

wardrobe, and personal 

storage 

 

More semi-public furniture 

such as a bench and electrical 

appliances are found in the 

ground floor Tern space  

Images analysis shows a similar 

notion of the Tern space regarding its 

use and appropriate function 

concerning the spatial hierarchy. Both 

Tern spaces of both houses show the 

inherited functional condition of the 

space, which serves as the 

household's and permitted visitor's 

living area.  

Edited from: 

https://pantip.com/topic/37286473  

 

More semi-private activities 

found on the first-floor Tern 

space including wardrobe, 

desk, and personal storage 

 

KM3 

KM5 

Figure 71: Images analysis of the Tern 

space in modern Kon Muang houses 
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Notably, the KM1 and KM3 houses have the Tern 

space on both floors consecutively connected by the 

staircase. According to the functional activities in the 

traditional Tern space, it is the middle ground between the 

public and private, a semi-private space where the 

household can keep private belongings and receive friends 

simultaneously. 

In the case of the modern house, the Tern space 

may be distributed to both floors to accommodate different 

functions and activities. In other words, the Tern space on 

the first floor is intended to serve semi-private matters, 

while the ground-floor Tern space serves semi-public 

activities. For example, the KM3 house image (figure 72) 

shows wardrobes, desks, and personal storage.  

It means that the Tern space, which sits in the 

middle of the spatial hierarchy, needs to be separated in the 

double-story house configuration. However, its functions 

attached to the hierarchy concept can be separated 

conveniently in modern houses. For example, the functions 

involving guests and friends are located on the ground floor, 

close to the Charn space, while more private gatherings are 

on the first floor. Therefore, this particular spatial hierarchy 

is not denied, and the privacy degree is not infringed. 

The expansion of the Tern space on both floors does 

not negate the animism practices in the traditional house’s 

Tern space, where spiritual guardianship is required to 

protect the Hong Non space and prevent intrusion 

psychologically. In modern houses, such symbolic 

placement of spirits’ altars is located in the Tern space on 

the first floor in front of the Hong Non space. It is where the 

array of religious, monarch, and predecessors' images are 

found. 

For instance, the modern house images (figure 72) 

display the collection of a buddha figure, buddha images, 

and the late Thai king's picture on timber columns in the 

Tern area. In addition, the Buddha image is placed on a 

pedestal and used as an offering area for worshipping. The 

practice of auspiciousness orientation can also be seen in 

how these altars are located in the Tern space. 
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Area of the spirits 

altar 

Image analysis shows the location and configuration of the altar of the spirit in KM1 (right), KM3 (middle), and KM5 (right). They 

represent the sustained concept of the altar placement that signifies the importance of the spiritual guardianship boundary between 

the public and private hierarchy. These altars appeared to be placed in the auspicious direction as well. 

Image sources: http://thaihitz.com/wp-content/uploads/2017/06/18698173_821890184635675_7943047378744902923_n.jpg  (left) 

https://pantip.com/topic/37286473 (middle), Author’s (right) 

KM1 KM5 KM3 

Figure 72: Images analysis of the spiritual area in the Tern space 
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Regarding accessibility, the separation of Tern space 

does not undermine the accessing sequence pattern 

established in Kon Muang spatial organisation concept. The 

Tern space, separated into the ground-floor semi-public 

space and the first-floor semi-private space, remains well 

connected. Figure 73 demonstrates the KM2 house (top) 

and the KM3 house (bottom). Both houses demonstrate a 

similar accessibility sequence from the Charn, Tern, and 

Hong Non spaces in a linear sequence, regardless of the 

number of floors.   

In the KM2 analysis, the user sequentially enters the 

house through the ground-floor and first-floor Charn space 

if the staircase is located outside, followed by the Tern 

space immediately after. This arrangement indicates the 

attempt to employ the hierarchy threshold protecting visitors 

from accessing the private areas immediately, which is 

strictly forbidden. In this case, the semi-public Tern space is 

placed after the staircase. It is where friends and relatives 

are allowed at the furthest according to the hierarchical 

sequence.  

 

 

show the Tern space's analyses and spatial sequence of single 

and double-floor configurations.  

Semi-private 

Tern space 

Semi-public 

Tern space 

Semi-private 

Tern space 

Semi-public 

Tern space 

Public space 

(Charn) 

Figure 73: Isometric drawings of KM2 (top) and KM3 (bottom) 
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Separating floors and dividing the Tern space also 

causes issues, significantly hindering ventilation and heat, 

such as in the KM3 house (Pantip, 2018). Traditionally, the 

Tern space was configured as a central area that 

perpetuates ventilation to all house interiors. However, the 

KM3 house has positioned the Tern area at the back of the 

house where openings are lacking. Combined with masonry 

walls and the position of such a space in the back of the 

house, the Tern space in the modern Kon Muang lacks 

ventilation flow. This issue persists in most of the modern 

housing of Kon Muang people due to similar configurations, 

material uses, and construction techniques. 

From the analysis, the Tern space in the modern 

Kon Muang houses retains its spatial concept informed by 

the cultural beliefs and principles of the Kon Muang culture. 

The distinctive development or change is the separation of 

floors which disconnects the flow of activities. However, the 

Tern space in the modern Kon Muang houses extended 

and continued on both floors, which attempted to resolve 

the disconnection between floors.  

By doing so, animism and kinship are maintained 

through the continuation of the Tern space but with further 

defined semi-public and semi-private spatial boundaries. 

Moreover, it shows the increasing need for spaces for 

belongings and furniture to accommodate activities in the 

space. Still, the furniture placement remains aligned with 

the Tern space’s spatial functionality as found in the cultural 

principles and appropriate areas for spirits.  

However, although the semi-public Tern space on 

the ground floor is employed to connect activities and 

interactions, it is confined due to the configuration of a 

double storey, and the ventilation support is diminished. 
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First Floor Plan 

 

Ground Floor Plan 

 

Hong Non space (private) 

 

 

 

KM1 KM2 KM3 KM4 KM5 

Figure 74: Comparison of modern Kon Muang houses Hong Non spaces 
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6.2.1.3 The Hong Non space 
 

As discussed in chapter 5, traditionally, the Hong 

Non space is the most private space of the house and is 

regulated by strict rules based on cultural principles. 

In the modern houses, the analysis (figure 74) shows 

that all Hong Non spaces are located on the first floor of the 

modern Kon Muang house. Because of the two-storey 

house configuration, the spaces on the first floor can be 

assumed to be safer and have more privacy than those on 

the ground floor. Therefore, when applying the accessing 

sequence and increasing the spatial hierarchy degree 

analysis, the Hong Non spaces of the modern Kon Muang 

housing’s position are always at the opposite end from the 

entrance. In order to access the Hong Non spaces, the 

family would go through the Charn space and the Tern 

spaces, which are the public, semi-public, and semi-private, 

consecutively.  

In terms of the number of Hong Non spaces, 

according to the previous chapter, the number of Hong Non 

spaces in modern Kon Muang houses remains the same: 

one to two spaces.  

In terms of size, the traditional Kon Muang house’s 

Hong Non space maintained the particular meaning and 

possession customs in the Hong Non sizes. However, 

modern construction materials have standardised the size 

and length, hence mostly similar sizes in the Hong Non 

space in all modern Kon Muang houses. This notion can be 

observed in the plans of the house in which the Hong Non 

space is located.  

According to the significance of the timber columns 

grid system in the traditional Kon Muang housing culture 

analysed in chapter 5, the Hong Non space was enclosed, 

and the predetermined grid system articulated its size. The 

typical grid span was usually 3-4 metres due to the length 

of natural timber (Piyachon, 2009; Pinijvarasin, 2003; 

Saicharoen, 2019). However, from the modern Kon Muang 

house plans analysis, the Hong Non spaces are also 

enclosed according to the grid system.  

Additional observations may be added about the size 

of Hong Non spaces. Even though traditional Hong Non 

spaces were designated according to the grid system 

(figure 149ss), their size varies due to timber length 
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variations. However, in modern houses, material 

standardisation has limited the variety of dimensions of 

construction materials. Therefore, although the grid system 

is observed, the size of the Hong Non space in compared 

plans is similar due to the similar grid span caused by 

similar material sizes. 

The sleeping practices in the Hong Non space in the 

Kon Muang culture are minimalistic, and large beds are 

unnecessary (Kruaraya, 2011). Corresponding to both the 

material size and functionality of the space, the size of the 

Hong Non spaces displayed in the modern Kon Muang 

house plans surmise similar thoughts. The modern Kon 

Muang people may prefer beds for comfort, but the small 

room sizes imply that no other furniture may be used in the 

rooms. Instead, large benches with pillows can be found in 

the Tern space (figure 75). It supports the efficient size of 

the Hong Non space, where no excessive furniture is 

needed. 

Regarding the organisation, in the KM4 and KM5 

house plans, the Hong Non spaces are grouped and placed 

on one side of the first-floor area adjacent to the semi-

private Tern space. In KM1 and KM3, the plans show single 

Most plans show double Hong Non spaces configuration positioned 

in the same area, on the predetermined structural grid but in different 

in sizes. 

Figure 75: Typical arrangement of Hong Non spaces in traditional Kon 

Muang houses 
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Hong Non spaces on the first floor. Finally, the KM2 plan 

displays the only dichotomised Hong Non space 

arrangement among the modern Kon Muang houses.  

The separation of Hong Non space was regular in 

the traditional housing culture due to the adjacency of other 

functions, such as the kitchen area required at the back of a 

lower hierarchy (Pimwern & Phetsuriya, 2014). The corridor 

between two sides of the Hong Non spaces was designed 

to reach such impure spaces away from public attendance. 

However, the Hong Non space's opposite configuration is 

unnecessary in modern Kon Muang houses even though 

kitchens, toilets, storage, and washrooms are requirements 

in Kon Muang houses (Chansuebsri, 2013; Duangviset, 

1996; Pinijvarasin, 2003; Suttanan, 2018). But according to 

the division of floors followed by the spatial hierarchy 

attachment, such additional modern functions were placed 

on the ground floor according to the ground-floor spatial 

hierarchy and away from the public eye. 

Due to the animism attached to the Hong Non space, 

the analysis of the plan demonstrates the auspicious 

orientation practice still maintained in the modern Kon 

Muang houses. All Hong Non spaces are located in the 

most auspicious area of the house.  

Additionally, remarks can be added to the analysis of 

the auspiciousness practice where the double-storey house 

form may have limited the auspicious orientation. For 

instance, KM1 and KM4 plans display that the Hong Non 

spaces must be placed at the end of the accessibility route. 

However, possibly due to the limitation of the site, the 

house entrance may limit the staircase placement, affecting 

the positioning of the Hong Non spaces at the end of the 

privacy degree. Nevertheless, the attempt to associate the 

Hong Non space with the auspicious orientation for spiritual 

comfort can be observed when the Hong Non spaces are 

placed hugging the east (figure 74). So, although the Hong 

Non spaces are generally located around the south side of 

the house, they still partially take up the east side as 

compensation.  

Similarly, the ideology of auspicious orientation can 

be used to analyse the peculiar placement of Hong Non 

spaces. Notably, the KM2 house plan, where additional 

Hong Non space in the west is found, implies that this is an 

additional room replacing some Tern space. 
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 In summary, the Hong Non space in the modern Kon 

Muang houses displays a similar pattern of spatial 

composition physically, functionally, and symbolically to the 

principles of Kon Muang culture. In terms of animism, the 

placement of the Hong Non space is placed at the most 

auspicious orientation of the house and is placed according 

to spiritual protection. These practices are presented in the 

traditional Kon Muang houses’ analysis and the cultural 

influences on the spatial practices in chapter 5 and continue 

to be presented in the modern Kon Muang houses. 

The development of modernisation entailed that the 

furniture and belongings as evidently found in the Charn 

and Tern spaces in the modern houses according to the 

spatial functionality concept. However, the analysis of the 

Hong Non plans (figure 74) displayed similar small sizes of 

Hong Non space. It means no large furniture can fit in the 

space, which strictly follows the no furniture custom in the 

Hong Non space (Kruaraya, 2011).  

 Therefore, the Hong Non space in the modern Kon 

Muang houses is influenced by cultural principles. Perhaps 

it is the most untouched space due to the strict customs of 

kinship and animism that entail symbolic and psychological 

notions. That is why the Hong Non space in the modern 

Kon Muang houses is closely similar to the spatial practice 

rooted in the Kon Muang culture. 
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Traditional Kon Muang 

spatial relation 

 

Modern Kon Muang spatial 

relation 

KM5 

KM4 

KM3 

KM2 

KM1 

Diagrams and sectional isometric drawings display modern houses' spatial 

organisation and accessibility sequence summary. The double-storey configuration 

separates the Tern space into two floors, but the analysis displays that the 

functionality, hierarchy, and privacy degree conditions are all maintained. 

Figure 76: Summary of modern Kon Muang house spatial organisation 
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 The overall configuration of modern Kon Muang 

houses analysis displays two notions. First, it confirms that 

cultural principles are still respected in the configuration and 

organisation of spaces. Particularly, the consecutive 

placement of space that determines spatial hierarchy is 

informed in regard to animism and spiritual protection. The 

sequence of the Charn, Tern, and Hong Non directly refers 

to this concept and is still found in modern houses (figure 

76).  

Secondly, maintaining space for guest reception 

confirms the presence of kinship that promotes intimacy 

and hospitality values in spatial organisation. Even though 

there is a change in the house’s storey, these spaces are 

organised as per the Kon Muang cultural customs.  

 Despite the Siwilai reformation influences, modern 

Kon Muang houses maintain their traditional practices due 

to local knowledge in their construction and living customs. 

Even with modern facilities, spatial hierarchy and 

functionality remain paramount in placing activities, 

functions, and spiritual worship at the centre of the spatial 

organisation. 

 

6.2.2 The height differences practice in the spatial 

hierarchy 

 

According to the previous chapter 5, the height 

difference is used to indicate changes in the spatial 

hierarchy, which is influenced by animism and helps inform 

different users' appropriate locations. In recapitulation, the 

lowest spatial hierarchy is where the Charn space is and 

where the public activities are found. It also reaches the 

Khuang Baan public space in the housing compound. The 

middle spatial hierarchy is the Tern space, and the most 

private space is the Hong Non space, representing They 

are placed one after another while also increasing in floor 

height, signifying the ascent in spatial accessibility. 

In the modern Kon Muang houses’ analysis, the 

height differences are primarily observed in all houses as a 

way to signify spatial hierarchy. Nevertheless, the degree 

and distinctness of the hierarchical denotation differ from 

the traditional practices due to the difference in overall 

house shape and spatial organisation. 
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In contrast to the traditional house (see Chapter 5), 

the modern Charn space is close to the ground but always 

apart from the ground. In this case, public gatherings and 

visitor screenings still occur on the ground floor where the 

floor height difference is found.  

In terms of the construction method, in-situ concrete 

is used to construct the ground-floor Charn space. 

Specifically, this floor's height is subtle and does not 

obstruct the accessibility for the household and visitors. 

Furthermore, only one step up is required to ascend from 

the natural world to the house, and the gesture of stepping 

up, as found in traditional houses, has been applied to 

modern houses.  

Therefore, even though the change in floor 

difference of the ground-floor Charn space is physical, it is 

also viewed metaphorically as a way to separate the house 

from the natural ground. Furthermore, with the association 

of modern material and construction, the symbolic gesture 

of step-up has been employed in other spaces in the 

modern Kon Muang houses, notably the Tern space. 

In modern Kon Muang houses, the double-storey 

configuration directly alters the physical perception of 

Images display the Charn space's raised platform on the 

modern house's ground floor. It represents the gesture of 

departing from the natural ground to the house 

Edited from: https://pantip.com/topic/35758863  

 

Figure 77: Image analysis of the ground-floor Charn space 
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height; therefore, the concept of height is adapted and 

employed. The most affected space is the Tern space 

which has been bisected into semi-private and semi-public 

spaces based on their position. 

Notably, the separation of Tern space does not 

negate the appropriateness of functions. On the contrary, 

functions appropriate to the Tern space on either floor are 

designated through the different floor heights. In other 

words, functions relevant to friends and the public are 

located on the ground floor, while more private matters are 

placed on a higher floor. This way, the floor height 

difference practice is still regarded. 

Interestingly, separating the Tern space into two 

floors helps separate private from public activities. But, 

according to the Tern space concept in traditional Kon 

Muang culture, the space must be connected or open for 

interaction. So, there is an attempt to connect both Tern 

spaces between floors in modern houses. The method is 

the raised platform constructed on the foot of the stair. It 

can be viewed as a symbolic practice similar to the attempt 

to be above ground in the Charn space. For example, figure 

78 shows a different method and material of pedestal 

construction that mark the point of the Tern space continuity 

between the ground floor and first floor of the modern Kon 

Muang houses. 
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as a symbolic and physical gesture of increasing spatial hierarchy degree  

 

Edited from: Deco-Moda Studio (2021)(top), 

https://www.facebook.com/photo/?fbid=1376772279355141&set=pcb.597172641677739 (right), 

https://www.naibann.com/transform-into-two-storey-elegent-modern-house-by-taibaan-architects/ (bottom) 

Figure 78: Images analysis displays the practice of creating a raised platform in the modern Kon Muang houses 
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This method can be viewed as the metaphorical 

gesture of going up, similar to the attempt to differentiate 

the Charn space from the ground. Regardless of the 

material, the raised platform or the pedestal is not 

constructed to obstruct. Instead, it is the construction 

method cultivated by the modern Kon Muang people to 

reconcile the symbolic gesture of hierarchical ascension 

with the modern double-storey house form.  

In cases like figure 78, the pedestal constructed at 

the foot of the stair also has functionality. A cupboard and a 

wardrobe can be observed on the raised platform. This 

furniture placement represents the semi-private function of 

the Tern space concept, perhaps the attempt to link both 

floors through this raised platform as a continuation of the 

Tern space between two floors.  
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Height difference diagrams demonstrate the association of height with 

spatial hierarchy articulated by the double-storey configuration. The 

raised platform is also used to highlight the spatial hierarchy change 

Figure 79: Summary of spatial hierarchy in modern Kon Muang 

house 
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The analysis of floor height confirms the spatial 

configuration of the modern Kon Muang houses that follow 

the traditional cultural customs but with developments and 

adaptations to meet modern needs. Compared to the 

traditional spatial hierarchy (figure 37), the modern houses' 

floor height hierarchy is presented albeit with a double-

storey floor configuration. 

 The diagram (figure 79) demonstrates the height 

difference practice in the modern Kon Muang houses 

presented in two ways. First, the separation of the floor is 

already convenient for the height differences hierarchy 

concept. The higher the floor, the higher the hierarchy, 

which resembles the traditional concept of floor ascent. 

Second, the subtle change in floor heights is used to 

highlight the change in the space where there may need a 

distinctive indication of spatial changes. 

Compared to traditional practices, the space located 

on the ground entails an indifferent separation of the bare 

ground from the manmade floor. In this case, a platform is 

built to compensate for the going-up gesture. Similarly, the 

raised platform found in the semi-public Tern space is 

constructed for the Tern space continuation. These 

practices remain according to the animism and kinship 

principles.  

Above all, the subtle change in floor height never 

hinders and obstructs the flow of activities or interactions 

among people. On the contrary, the hospitality requirement 

and the respecting kinship regard dictate that the hierarchy 

of the spaces is required. However, openness and 

welcoming gestures are also significant in their appropriate 

hierarchy from the individual house to the shared Khuang 

Baan space and other houses in the compound. Therefore, 

the height differences concept is also the pattern of housing 

practice inherited and sustained in the modern Kon Muang 

housing culture.  

Another viewpoint may be added regarding 

architectural analysis, especially the Kon Muang housing 

culture. The cultural permanences, like the height 

differences and their attached hierarchical meaning, cannot 

be fully comprehensible through just plan analysis. That is 

why a three-dimensional analysis is required to 

comprehensively understand housing, its architectural 

formation, and related cultural practices.  
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Figure 80: The diagram displays key aspects of the Modern Kon Muang house spatial configuration demonstrating the sustained spatial hierarchy, 

animism, and kinship concepts in spatial organisation compared to the previous chapter's traditional Kon Muang house. 

 The shift from traditional to modern Kon Muang spatial design, influenced by Siwilai modernisation, brings significant changes. A notable shift is 

towards a double-storey layout. Yet, foundational aspects like core functions, hierarchy, kinship, and animism are maintained, including the  

integration of public and semi-public spaces on the ground floor. Despite this, modern houses are more compact, prioritising privacy. The 

inclusion of the Tern space on both floors aims to connect the levels, serving as both a protective sanctuary and an area for worship and 

activities, corresponding the traditional Kon Muang housing practices. 
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6.3 Summary: Design Brief 2 – Spatial Type 

1) Khuang Baan space in the housing compound should 

be informed, and the location of houses should refer to 

this. 

2) Double-storey configuration to conserve land use. 

3) The core functions are required -the Charn, Tern, and 

Hong Non space (figure 81, left). 

4) These functions are required consecutively according to 

the accessibility route (figure 81, left). 

5) Change in floor height differences is required to define 

privacy and the hierarchy concept of spaces (figure 81, 

middle). 

6) Additional spaces can be expanded, but the functions 

are added to the appropriate spatial hierarchy. 

7) Rooms are positioned according to the grid system. 

 

8) Design for better ventilation around Tern space due to 

its intermediary space positioning. 

9) Functions related to communal activities, such as the 

Charn and the Tern space, must be designed to support 

the hospitality and intimacy concept.  

10) The Charn space of each house should be designed 

openly and interactively with other houses’ Charn space 

for intimacy. Privacy and safety configuration are still 

necessary to be considered. 

11) Auspiciousness placement of Tern and Hong Non space 

is preferable. Houses can be rotated to articulate Hong 

Non’s auspiciousness direction requirement (figure 81, 

right). 
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Figure 81: Spatial type design suggestions 
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6.4 The analysis of modern Kon Muang houses 

structure type  

 

 The previous sections underlines the influences of 

the Siwilai – Thai modernisation concept, which affected 

various components of development, including rural 

communities configuration, followed by the change in the 

spatial organisation due to the change in housing concept. 

Siwilai modernisation also brought new construction 

materials and techniques to rural areas, including the north 

of Thailand, where Kon Muang lives. As a result, there are 

changes and applications of new materials and construction 

techniques in local housing practices. However, the 

comprehensive knowledge about modern architecture or 

appropriate construction practices regarding these new 

materials never reached the rural people.  

The lack of knowledge in modern construction 

practices and technology significantly impacts a 

combination of local and new housing construction 

practices. The lack of knowledge of the correct way to use 

modern construction materials and techniques made the 

modern Kon Muang houses fragile during earthquakes 

(Ornthammarath, 2015; Wanitchai, 2016). earthquakes 

(Sararit, 2016). Furthermore, according to Ornthammarath 

(2015), Sararit (2016), and Wanitchai (2016), the survey of 

the 2014 Chiang Rai province earthquake revealed that the 

modern houses that were damaged employed modern 

materials and construction  (Ornthammarath, 2015; Sararit, 

2016; Wanitchai, 2016).  

 This section explores the structural configuration of 

the modern Kon Muang houses to highlight the modern 

influences on the housing construction practices. Also, the 

typological analysis of the modern houses’ structures 

underlines the core practices and patterns that the Kon 

Muang people sustained amidst the development of 

materials and construction techniques compared to the 

established traditional practices. 

Simultaneously, the analysis investigates the 

impacts of modern development on housing construction 

practices including the introduction, limitation, and 

availability of materials and construction techniques to the 

rural Kon Muang community, which directly altered modern 

Kon Muang housing practice. The analysis underscores the 

inherited housing construction practices that do not change 
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amidst societal growth, as well as the altered practices 

affected by the construction and material development. 

Finally, this section examines an in-depth modern 

Kon Muang houses' structural types and characteristics, 

encompassing their construction techniques, material 

usage, and a comprehensive analysis aligned with 

earthquake-related aspects, such as configuration, 

properties, and mechanisms. The findings obtained from 

this analysis are then aggregated into the third design brief, 

serving as a valuable source for developing prototypical 

housing designs. 

 

6.4.1 The sustained knowledge of Kon Muang 

construction practices 

 

As highlighted in Chapter 5, the Kon Muang people 

always build their homes with inherited construction 

knowledge and local material understanding (Panin, 2000; 

Waterson, 1997; Wongwigkarn, et al., 2002). In modern 

culture, the Kon Muang people have shown a similar ability 

to understand and perceive knowledge in housing 

construction, at least in the most fundamental way of 

constructing their homes. In the 2014 earthquake-damaged 

housing, the Kon Muang people of the Chiang Rai province 

constructed their temporary houses while waiting for the 

government response as evidence of their construction 

ability (Leelathaweewat & Wanitchai, 2014; Lukkunaprasit, 

et al., 2016; Ornthammarath, 2015; Sararit, 2016; Sermsri, 

et al., 2017). Although, the shelters were not sturdy and not 

intended for prolonged use. 

 The knowledge of the locals in housing construction 

is evidenced by their self-built temporary houses after the 

2014 earthquake, as shown in the image in chapter 2 

(figure 9). Local materials were distributed by neighbours, 

friends, and relatives living in the same area. In some 

cases, NGOs provided materials to the locals (Maly, et al., 

2022) but they often rely on familiar materials and 

construction techniques. The materials were collected and 

assembled on-site in the same manner and method across 

the region among different sites and groups.  

Most importantly, spatially and structurally, the 

house's configuration led to the hypothesis of the typal 

understanding of the local Kon Muang people. Even in 

temporary housing construction, spatial hierarchy, main 



220 
 

functions, and the relationship between interior and exterior 

spaces were presented in the self-built homes. This notion 

can be seen in figure 9, where the floor height differences 

are shown in the image and represents the Charn space. 

However, some differences in materials were present due 

to the limitation of the materials and the nature of the 

temporary structure. 

The ability to understand materials and adapt to 

newer building knowledge is evidence of the inherited 

housing practice of the Kon Muang people. According to 

preceding studies of locals housing elsewhere in Thailand 

who shared the same cultural sphere, the application of 

modern materials made an intuitive transition by the locals 

without much help externally (Ganjanapan, 2019; Pradit, 

2011; Sirithanawat, 2019).  

The distance from urban centres and household 

income may impact the preservation of construction 

knowledge and the depth of understanding of local 

materials and techniques. In preceding studies, locals who 

live in rural areas remain closer to their culture than those in 

the city (Panin, 2019). Additionally, low-income locals seem 

to utilise local wisdom in construction and material 

management in their housing construction despite living in a 

city (Tovivich, 2002). In this case, the farther the Kon 

Muang community is from the city, the more cultural 

wisdom is preserved. This concept may apply to this 

research since the affected area, houses, and people 

residing in rural areas far away from cities 

In a practical context, the preservation of 

construction knowledge is derived from on-site experience 

within this research. The author has worked in architectural 

practice for more than twelve years among the Kon Muang 

people communities, thus gaining practical knowledge and 

activities in construction processes.  
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Images display a temporary house built by Kon Muang 

homeowner while waiting for their house to be constructed (top 

left) and a temporary house built by Kon Muang carpenters in 

another province not in the northern region (top and bottom 

right). They share similar figures and configurations. 

Image source: Author’s 

 

Figure 82: Images display the self-build temporary house 

by Kon Muang people on the construction site 

 



222 
 

For instance, in rural residential construction, the 

rural Kon Muang people build their own temporary houses 

for various purposes. For example, when the homeowners 

are waiting to live or participating in constructing their own 

houses or as temporary sleeping quarters of the carpenters.  

Remarkably, the image on the top left (figure 82, top) 

displays a temporary house built by the homeowner while 

waiting for their permanent house to finish in Phrae 

province in the northern region. The house displays 

rudimentary construction work but follows the strong 

custom and pattern of structural practice. Similarly, images 

display a temporary house built by Kon Muang carpenters 

participating in Pichit province's construction work (figure 

82, bottomss). In this specific case, the configuration of the 

Tern space is explicit in that the hierarchy of spaces is 

understood and built in this rudimentary house, as shown in 

the spatial type of Kon Muang housing.  

The structure of both houses has similar features, 

size, and wood posts grid system. The raised floor 

configuration is also constructed similarly to the structural 

type. It means that local Kon Muang people are familiar with 

the concept of housing culture and its configuration in 

housing practice. This fundamental knowledge is 

maintained and applied to other places without the help or 

need for complex construction techniques and information. 

Another example of sustained construction 

knowledge regarding the spatial and structural type is seen 

in the construction of the spirits house. This spirits house is 

not constructed within a house or housing cluster context. 

However, it is built for more prominent spirits guarding the 

village, community areas, temples, or cities (Saicharoen, 

1999). This prominent spirit is believed to be a living 

embodiment that requires a house and a human (Waterson, 

1997). Therefore, house-like architecture is constructed in 

various sizes for different spirits (figure 83).  

Altogether, the spirit’s house construction is still 

practiced in the modern Kon Muang culture and reflects an 

understanding of the housing practice. Even though they 

are smaller than a human’s house, the spatial and structural 

concepts and configurations are similar to the Kon Muang 

house with the infused cultural principles and housing 

symbols. It displays the sustained construction knowledge 

of the modern Kon Muang people. 
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These prominent spirits houses are constructed for spirits protecting a more significant area 

scale by local Kon Muang in the northern region. The concept is that the spirits live in the 

house like humans. Hence, the configuration, hierarchy of space, and accessibility remain 

similar to those in the local's house. Even the concrete and cement material is built 

according to the concept. Therefore, they reflect the same consistency and knowledge in 

house design concepts and building construction. 

Image sources:  TPBS News (top right), Author (top left, bottom) 

 

Figure 83: Prominent spirits houses for local public buildings (top left), for a local 

village (bottom left), and local forest boundary (top) 
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Understanding and envisioning construction is 

essential for housing development, especially in the case of 

emergencies. Locals may understand the broad concept of 

housing construction, but additional safety measures or 

reinforcement need to be integrated into the house designs. 

However, the construction knowledge in the Kon Muang 

culture does not imply that they understand the given 

technical drawings produced to mitigate emergency-related 

issues. Technical drawings are complex mediums for 

untrained individuals and would not typically be appropriate 

to present new ideas, especially in this local context 

(Sararit, 2020). Similar to Lelaphong's (2005) observation 

that local people respond to 3D drawings, actual 

construction demonstrations, and images more than 

technical information in his study of the slum housing 

design project in Bangkok, Thailand (Lelaphong, 2005). 

For instance, in a similar climatic circumstance after 

the 2004 Tsunami in southern Thailand, locals received 

distributed land to build their relocated houses. The housing 

designs were agreed upon through consultations between 

the locals and volunteer architects (figure 84). The 

understanding between locals and architects created 

Source: (CODI, 2012) 

 

Figure 84: Community meeting for housing design with locals 

and architects during the post-Tsunami of Phang Nga 

province, Thailand 
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appropriate housing designs according to the local culture 

that excelled more than the knock-down houses or house 

plans provided by organisations or the Thai government, 

respectively (CODI, 2012). The houses were partially 

designed and presented by architects who provided an 

adaptation ability within the design for the locals to take 

charge. Locals were happy with these designs as they were 

more accessible to comprehend than the complex drawings 

offered by the foundations and the government. 

In another case, the housing designs were agreed 

upon between locals and volunteer architects. However, 

donations or specific campaigns of many foundations and 

organisations offered limited design choices for construction 

materials. As a result, the house was built with an 

inappropriate structural design even though it was 

appropriate spatially (Attavanich & Kobayashi, 2016; CODI, 

2012).  

The concept of locality, especially in construction 

and material procurement, is a direct conversation of 

architecture, culture, and the environment (Frampton, 

1983). This concept implies that a particular environment 

with a particular local culture works simultaneously in 

creating architecture and materials knowledge. Local 

people acquire this knowledge through traditional materials 

and construction methods incorporating the built 

environment and contextual conditions. 

Despite being designed and constructed by locals, 

modern Kon Muang houses suffered earthquake damage in 

2014, revealing some issues occurring from the use of 

modern materials and techniques, as highlighted in section 

2.1. It underscores that while the Kon Muang people 

possess considerable knowledge, intuition, and proficiency 

in construction and housing design, there may be some 

limitations and incorrect practices due to their partial 

understanding of Siwilai modernisation.  

Kon Muang people imminently and gradually 

adopted the concept of Siwilai modernisation. However, not 

all modern materials and techniques made their way into 

modern Kon Muang housing. To truly comprehend this 

mixture of tradition and modern, it it vital to analyse their 

integration of modernised construction practices. The 

analysis will illuminate the construction methods that have 

endured and how they incorporate and interpret 

modernisation locally. 
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Traditional house form Modern house form 

between the traditional Kon Muang house (left) and the modern Kon Muang house (right). Source: author’s 

Figure 85: Main comparison of the house form and structural composition 
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Foundation and 

columns 

Floor structure 

Roof structure 

Walls 

Underground On ground 

The diagrams show the principal structural system of the traditional house (left) and the modern house (right). The foundation of the traditional 

house relies on the on-ground stone slab upon which the timber column is placed. The modern house is reinforced on a  continuous concrete 

foundation, and columns stack from underground to the ground.  

The main floor structure of the traditional and modern house starts with a timber column with predetermined notches to support timber floor beams 

at different levels. Joists are placed on top of the beam expansively throughout the floor spaces. 

The gable roof structure of the traditional house has more members than the modern house, but the principal structure, such as the ridgepole, 

rafters, and roof beams, remain similar. No nails are used in the traditional house, and all structural members are connected via various joinery. In 

contrast, the modern house uses nails, and all structural parts are not uniformly connected due to different materials and methods. 

Lastly, the walls in the traditional house are horizontal timber with a timber frame, while the modern house has masonry walls on the ground floor 

and similar timber walls on the first floor. 

 

Figure 86: Main comparison of a traditional and modern house structure 
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6.4.2 The overall house form and materials 

 

 The double-storey configuration of the modern 

houses is the most distinctive change in modern Kon 

Muang housing compared to the traditional (figure 85). The 

roof of the modern house can be seen as flatter and less 

complex. Additionally, timber is still being used as a 

construction material, but modern materials such as bricks 

and concrete are used in the structural and architectural 

components.  

In line with the architectural style of modern western 

architecture, the building industry standardised the 

construction material into uniform sizes and dimensions 

(Chungsiriarak, 2020). This may have led to modern 

houses' similar forms, sizes, and configurations. Moreover, 

the modern construction technique was introduced to the 

Kon Muang housing practice, which provided a faster and 

easier way to work with (Sirithanawat, 2019). At the same 

time, electricity, sanitary systems, and standard plumbing 

components were introduced, requiring appliances to use 

modern techniques simultaneously. The availability of such 

a group of modernised construction practices may have 

gradually caused modern houses to be similarly planned, 

shaped, and constructed.  

However, due to the construction wisdom of the local 

people and the incomplete understanding of the new 

materials, the local people of the rural communities of 

Thailand were able to apply the modern components to 

their familiar construction wisdom (Ganjanapan, 2019). 

Therefore, modern Kon Muang housing appears to have 

comprised modern and traditional materials in an attempt to 

achieve a modern architectural style. The integration of 

materials can be observed in the house's exterior 

appearance, where timbers continue to be used on the first-

floor areas, and modern material is used on the ground-

floor areas. 

For example, figure 86 exhibits masonry walls 

enclosing the ground-floor area of the house in modern Kon 

Muang houses, while the walls in traditional houses were 

timber. Furthermore, the roof materials have been changed 

from wood shingles to metal or corrugated sheets 

(Sirithanawat, 2019). 

Modernisation influenced the modern Kon Muang 

housing's overall house form and structure. However, the 
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development of the construction material industry has 

generally limited supply and changed the availability of 

materials to the local people in rural areas. In addition, 

familiar material, such as timber, has become industrialised 

for standardisation and uniform lengths. Nevertheless, 

locals still prefer timber to be used in the house alongside 

modern materials. These changes have made the modern 

Kon Muang house appearance different from the traditional 

house.  

The previous spatial typological analyses 

demonstrated a similar organisation and hierarchical 

configuration of spaces in the modern Kon Muang houses. 

In addition, according to the Kon Muang housing practice, 

these spatial qualities come with specific structural 

configurations and construction methods for the hierarchical 

and spatial organisation conditions. Thus, the following 

section investigates the structural practices that the modern 

Kon Muang people may have maintained to match the 

spatial types. In addition, the structural evolution of modern 

houses is analysed to determine the change in the broad 

house form and investigated further on how the form is 

affected by earthquakes. 

6.4.3 Structural evolution of the modern houses and 

earthquake risks 

 

The distinctive characteristic of the modern house 

form is the double-storey configuration, which is skinnier 

and taller than the traditional one. Since the 2014 

earthquake, many aspects of modern houses’ structure 

have contributed to the earthquake damage, such as the 

foundation, the use of new materials, and the weak 

installation of structural parts. The later sections will 

analyse these for earthquake risk and design suggestions. 

Primarily, the house form plays a significant role in 

determining a house's performance during earthquakes. 

However, Nevertheless, the modern house form in Kon 

Muang communities lacks of research that outlines its 

advantages or disadvantages. The following analysis 

attempts to fill this gap by investigating the appropriate 

house form resistant to earthquakes and aftershocks by 

comparing and highlighting the benefits and drawbacks of 

the modern Kon Muang houses form.  

Properties of earthquakes that could affect and 

incorporate damages to buildings include structure, ground 
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movement variables, magnitude and acceleration of 

earthquake types (Dogangun, et al., 2006). In accordance, 

architectural shape and configuration also affect the weight 

distribution of the building, contributing to earthquake 

damage. 

Concerning the ground movement that occurs during 

earthquakes, the integrity of the building is affected by the 

torsional effect. Therefore, an asymmetrical house plan is 

weak against the torsional force (Gautam, et al., 2016; 

Gutierrez, 2004; Ortega, et al., 2014; Ortega, et al., 2015). 

Suggestions for a more symmetrical building plan are 

specified in government design guidelines as prepared in 

Japan and Thailand to reinforce symmetrical concrete 

building types (DPT, 2011; DPT, 2014; JIA & JASO, 2015).  

However, the asymmetrical building plan issues 

generally affect tall buildings more but can impact low-

height buildings that have an imbalance in the plan (Ortega, 

et al., 2015). Houses on stilts and houses with timber 

structures generally are light weighted. Due to the nature of 

such a stilted or lifted house, the timber columns create an 

array that provides stability for the whole structure (Gautam, 

et al., 2016; Gutierrez, 2004).  

According to this notion, a uniform timber column 

system creates a balanced matrix with more structural 

components than the reinforced concrete system. In 

addition, the timber columns extending from the ground to 

the roof overcome the reinforced concrete soft-story issue, 

which is detrimental due to their weight and brittle lower 

floor (Dogangun, et al., 2006; Gautam, et al., 2016; JIA & 

JASO, 2015; Varum, et al., 2015).  

Considering all of the information on the appropriate 

shape and configuration of a building regarded as 

earthquake-resilient, the analyses of the traditional housing 

of the Kon Muang people bear a resemblance to these 

resilient qualities in many ways. From the ground up, the 

structural grid made the house sit sturdily on the ground. 

Timber columns were joined by a collection of beams and 

joists, which created a stable structure matrix. The different 



231 
 

platform heights supported the timber columns by adding 

more members of beams and joists to the floor structure, 

creating more framing for the columns. 

The traditional house may not be in a perfectly 

symmetrical shape, but the house's plans showed a 

balanced layout (figure 85). A concept of the directional axis 

and placement of spaces according to the south-north and 

east-west axis produced a balance within the house plan, 

and the balance of activities also contributed. Most 

importantly, the uniform flexible timber columns and the 

web of floor structure helped provide flexibility to the main 

floor of the house. 

However, in the modern Kon Muang houses, the 

double-floor structure has elongated the height of the house 

(figure 87). Moreover, the modern Kon Muang people's 

additions and extensions to the house incorrectly created 

an unbalance within the house in terms of shape and 

weight distribution (Ornthammarath, 2015). With the 

combination of tall and lanky reinforced concrete columns 

and unsafe construction methods, the modern Kon Muang 

houses are asymmetrical in weight and balance. Moreover, 

a lack of proper reinforcement in the concrete columns 

Soft Storey 

weak point 

Weak 

connection at 

the different 

material joint 

 

Poor wall-to-

column 

construction 

makes a soft-

storey pattern 

 

 
Figure 87: Modern Kon Muang house typical form 
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weakens the concrete-column strength and worsens its 

potential for brittleness (Wanitchai, 2016). Altogether, the 

broad modern Kon Muang houses take on the soft-storey 

shape issue, which is detrimental to the increase in 

earthquake damages, especially due to the lateral ground 

movement  

Most modern houses cover the ground-floor space 

with masonry walls to create extended spaces (Nanta, 

2009). It might not look like a soft-storey configuration, but 

the joineries and construction method conditions were weak 

and increased vulnerability to earthquakes. According to 

Ornthammarath, the walls collapsed due to the non-

engineered and unsafe practice of wall construction. 

Moreover, masonry walls in modern houses were casually 

put up separately from the concrete columns, as they were 

rarely planned for extensions (Nimsamer & Walliman, 

2013). It led to this condition similar to the soft storey 

vulnerability (Ornthammarath, 2015). It means that even 

though there were walls and reinforced concrete columns 

found on the ground-floor space, the structure was still at 

risk of a soft-storey shape and became dangerous to 

reside. The predisposition that concrete equals strength 

proved untrue, especially as the masonry walls looked like 

they contributed to structural strengthening. 

 However, not all modern house configurations were 

exposed to earthquakes. In terms of symmetrical and 

balanced shapes, the modern Kon Muang houses are 

seemingly balanced owing to the embedded concept of the 

column grid system imitating the timber grid. The inherited 

spatial organisation and distribution of spaces had been 

retained and generally balanced in the house. 

 So, in terms of the vulnerability of modern houses, 

the traditional mechanisms inherited in the modern Kon 

Muang practices helped with the balance of house forms, 

such as the spatial arrangement, enclosure, uniform 

structure, and distribution of interior and exterior spaces. 

Thus, the house design should follow the practice. 

Nevertheless, better framework and connections are 

needed to strengthen the ground-floor structure, especially 

between structural members.  

Methods and implementation of such improvement 

differ in various parts of the structure. Therefore, the 
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following section extensively analyses the modern Kon 

Muang houses’ structures. References to traditional 

construction techniques are occasionally used to highlight 

the evolution of the structures concerned in modernisation 

as perceived by the Kon Muang people and further 

discussed is how the change in structural practices 

deepened risks from earthquake damages. 

 

6.4.4 Foundation and columns 
 

 In the modern Kon Muang housing, the foundation 

and columns system partially changed from the traditional 

timber columns. The columns are built with reinforced 

concrete on the ground floor, and timber columns are found 

on the first floor. In addition, the ground-floor foundation 

changed from the traditional stone slab to the underground 

footing method. The reinforced concrete footings were 

introduced to the local people of Thailand around the same 

time as the development of the construction material 

industry in the early 20th century. It came with a fast, easy, 

affordable modern material proposition (Chungsiriarak, 

2020; Ganjanapan, 2019).  

Diagrams show a comparison of a typical ground-floor column and 

foundation system of a modern Kon Muang house (left) and a 

traditional Kon Muang house (right) 

 

Figure 88: Drawings of the foundation and column system 
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Timbers are used as first-floor columns placed on 

the ground floor's corresponding reinforced concrete 

columns grid system. The composition is generally called 

Krueng Mai Krueng Poon’ or a half-timber-half-cement 

structure (Nanta, 2009; Nimsamer & Walliman, 2013). 

Remarkably, the term 'Poon,' signifying cement, is 

employed instead of 'concrete,' possibly indicating how the 

Kon Muang community perceives and comprehends this 

modern building material.The composition of the foundation 

and columns of the modern Kon Muang house replaced the 

ground-to-roof continuous timber columns from the 

traditional Kon Muang houses.  

Another distinctive change in the construction 

method found in the modern Kon Muang houses is the 

underground sloped footings that replaced the on-ground or 

stone-slab foundation practiced in traditional Kon Muang 

housing. The reinforced concrete sloped footings and 

above-ground columns are often produced in one 

continuous piece. The precast sloped concrete footing is 

used for economic purposes and site limitations 

(Geoengineer, 2019). However, different sites, loads, and 

soil conditions require different footing sizes, slope degrees, 

and reinforcement components (ACI Committee 318, 2009; 

Pisanty & Gellert, 1972). Moreover, the column structural 

design above ground requires calculations to determine its 

safe length and appropriate reinforcements concerning the 

load and shape of the house (Pillai & Menon, 2003). 

However, rural people have overlooked this vital information 

on concrete's usability as a modern material. 

Remarkably, the use of reinforced concrete columns 

in modern houses is almost similar to the traditional houses 

method if they are considered similar to timber. This 

observation can be recognised because there is a 

difference between the standard reinforced concrete and 

the traditional timber column planning and construction 

procedures. 

After designers produce the initial architectural 

designs, the reinforced concrete structure is considered and 

planned. Then, the various sizes, loads, and types of rooms 

will determine the required structural composition, and 

engineers will design the structural members accordingly 

for the whole continuous structural system as per the 

architectural drawings (Lohse, 2019). It ensures the 

harmonious distribution of loads to other continuous 
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members (Bhatt, et al., 2006; Pillai & Menon, 2003). In 

other words, the common reinforced concrete structural 

system and connecting beams, footings, and slabs are 

determined after the rooms are designed. 

In contrast, chapter 5 revealed that the column grid 

in the traditional Kon Muang house is planned before the 

rooms are identified in the traditional Kon Muang house 

construction processes.  

In the modern Kon Muang houses, the reinforced 

concrete columns and foundation are coordinated similarly 

to the traditional timber column grid system (figure 89). 

However, due to the rudimentary knowledge of reinforced 

concrete material, structural components, such as concrete 

beams, that should have been incorporated for the sound 

concrete structure are absent. Instead, concrete columns 

are considered individual units and used similarly to the 

traditional timber system, where timber columns are placed 

individually and strapped with timber beams and joists. As a 

result, the span of the reinforced concrete column grid is 

narrow, similar to the traditional timber grid, as opposed to 

the common reinforced concrete system that can 

accommodate a more extensive span.  

Additionally, the timber columns are still in use but 

placed on top of the reinforced concrete column (figure 177) 

with mortise-tenon joinery. It suggests that this is the 

attempt to join the reinforced concrete columns to the 

timber column as one continuous piece of structure. 

Furthermore, it means that the concrete material is used 

just as an extension to the timber column, not for the use of 

its actual mechanical properties of the concrete. Therefore, 

it can be assumed that the reinforced concrete material is 

used for its modern appearance, but the core practice and 

perception of the structural pattern remain inclined to the 

traditional pattern. 

Another example of the Kon Muang people utilising 

the reinforced concrete column in line with the traditional 

column system is represented by how the locals value it 

with the same rituals and symbolic references. Processes 

and ceremonies, including the preparation and construction 

of the columns, remain similar (Thammati, 2019). The 

planting of column ceremony persists, and the modern Kon 

Muang people constantly practice the gesture of planting 

the reinforced concrete column into the ground. Regardless 

of the traditional or modern columns, the anticipation of 
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health benefits and spiritual guardianship remains 

unbroken. 

 Interestingly, the preference for modern materials is 

limited within the ground-floor boundary. Modern 

appearances include floor tiles, concrete columns, and 

masonry walls with plaster and paint (Punpairoj, 2013). 

According to the spatial analysis, the ground-floor area has 

the public hierarchy status attached, closer to the public-

related activities. Therefore, it implies that the modern 

appearance is an attempt to exhibit that their house is 

modern and is occurring around the space where the public 

can see. 

Because these new materials require a different 

method than conventional woodwork, the Kon Muang 

people had to learn the skills such as bricklaying and 

plasterwork. With some degree of traditional construction 

wisdom, the Kon Muang people acquired the skills, but the 

incomplete knowledge of the materials led to erroneous 

construction.  

 Despite this drawback of reinforced concrete 

knowledge, timber is still used on the first floor. It displays 

another angle of the material used. Timber is conventional, 

comfortable, and familiar to use. The columns on the first 

floor are all timber placed on top of the reinforced-concrete 

column on the ground floor. Timber encompasses the 

natural feelings rooted in animism and spiritual regard. This 

way, the use of timber on the first floor may imply that the 

spaces of the high spatial hierarchy are kept closer to the 

cultural customs and abstract principles. 

In summary, modern Kon Muang houses' foundation 

and column system follow the grid-system practice where 

only materials evolved from the traditional timber, but the 

system remains (figure 89). The grid system remained 

familiar to the modern Kon Muang people, contributed to 

spatial planning, created spatial boundaries, and 

simultaneously worked with the spatial type. Therefore, the 

analysis suggests that the grid system shall be kept for the 

housing design, and timber is preferred. 

However, according to the survey after the 2014 

Chiang Rai earthquake, the primary house damages 

occurred at the column and foundation level. The following 

section investigates how the evolution in materials and 

construction of columns and foundations contributes to 

earthquake damage.  
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Modern house foundation 

and columns structure 

Timber 

column 

Timber floor  

beam 

 

Factory-made 

reinforced 

concrete column 

Underground 

sloped footing 

 

Diagrams show the typical configuration of the modern Kon Muang house regarding the foundation and column structure (left). Additionally, 

Isometric diagrams show the commonality of the foundation and columns arrangement system between the traditional (top right) and the modern 

house structure (bottom right). It implies that the same principle of foundation and column system wisdom is used in modern Kon Muang housing 

with only the material change. 

Figure 89: Typical configuration of the modern Kon Muang house 
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6.4.4.1 Earthquake risk of the foundation and 

columns and earthquake-resilient design suggestions 

 

In terms of the earthquake-risk configuration in the 

modern Kon Muang houses, these reinforced concrete 

footings were used in most houses regardless of the size, 

dimension, and design of the houses and the soil condition 

(Ornthammarath, 2015). Located within an intermontane 

basin, the northern region encompasses Chiang Rai 

province, characterised by its predominant clay soil with 

sandy loam composition (LDD, 2015) This type of soil is 

prone to displacement and erosion (LLD, 2010) making it 

susceptible to the forces of earthquakes (Wanitchai, 2016). 

Nevertheless, there is a lack of preparation and 

understanding of the architecture concerning earthquake 

knowledge (Sararit, 2016). This factor led the Kon Muang 

people inappropriately employ structural components in the 

house. 

Regarding the columns and footings utilisation, 

Kantabutra (1982) notes that the low-standard reinforced 

concrete product was made easily available to the locals 

(Kantabutra, 1982). They were mass-produced by factories 

and provided to rural areas where extensive knowledge of 

materials, construction methods, and mechanical properties 

is not distributed with the materials. 

Nevertheless, the locals are still eager to attempt to 

use these modern materials by applying their construction 

wisdom to the newly met materials. Unfortunately, the 

improper size of reinforced concrete columns was 

employed, which often creates a lanky ground floor that 

may be seriously detrimental during earthquakes 

(Chaladdee & Sethabouppha, 2014; Pimanmas, 2014; 

Wanitchai, 2016). Even though the grid coordination of the 

reinforced concrete columns is placed similarly to the 

traditional method, the issues also lie in the quality, the 

application, and the integration of the reinforced concrete 

materials with others. 

 In traditional houses, timber was used as the 

foundation, which sat above the ground, and the footing 

reached from the ground to the roof, creating a robust and 

consistent structure. In modern houses, reinforced concrete 

is used for the foundations and the first-floor columns. The 

foundation is placed underground while the rest of the 

column is above ground. On top of these reinforced 
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concrete columns is a timber column. This arrangement 

remains disadvantageous during earthquakes as it creates 

a fixed base and undermines the joinery strength and 

connection with other materials (Dhepekar, et al., 2012; 

Dogangun, et al., 2006; Gutierrez, 2004; Prihatmaji, et al., 

2010; Schadle & Blass, 2010). Compared to the traditional 

house’s foundation, the stone slab was used as a place for 

timber columns to sit upon, allowing the house to be free 

from ground movement (figure 90). 

 Technically, the traditional stone-slab base 

resembles the isolated base method of earthquake-resilient 

design (Gutierrez, 2004). This method is encouraged in 

both tall buildings and houses in the earthquake-frequent 

country of Japan as it helps to reduce the rudimentary 

damage from the ground (JIA & JASO, 2015). Interestingly, 

the isolate base method was encouraged because it was 

found to be used in the traditional architecture of Japan as 

well as other vernacular communities in earthquake-prone 

countries (Gutierrez, 2004; Ortega, et al., 2014; Ortega, et 

al., 2015).  
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Weak point at the connection of the timber column, 

floor structure, and the concrete columns. 

Foundation moves with the ground and weakens the 

footing joints. 

Modern house structure 

 

Traditional house structure 

 

Above ground stone slab moves freely from the 

ground. 

Figure 90: The behaviour of the modern house and the traditional house foundationmethods 
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However, there is a weakness in the traditional stone 

slab foundation: a slip-off may occur of the timber column 

from the slab (Prihatmaji, et al., 2010; Zhang, 2019). The 

unevenness of the natural stone may have caused this in 

traditional society, or the stone may have been too small to 

withstand the lateral ground movement. In some traditional 

cultures, the house columns were placed directly on the 

ground, which would have resolved the issue of the slip-off 

situation.  

However, Thailand's tropical climate, seasonal 

floods, and monsoons are not ideal for such a method. In 

this case, a slab is still preferred to prevent dampness from 

the ground coming up the columns; however, it still has to 

let the columns move freely from the ground. In this case, 

the slab could be used to prevent the slip-off at the 

foundation and column connection (figure 92). In some 

cases, the ground-floor area of modern houses is covered 

with an in-situ concrete slab. Wells in the slab could be 

added to the construction so the concrete slab on the 

ground floor can act as an expansive house foundation 

(figure 92). 

A well in the concrete slab (top) and the above-

ground concrete slab foundation with curbs to 

prevent slip-off (bottom) 

 

Timber 

column 

Timber 
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In-situ concrete 

slab 
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foundation 

Anti slip-off 

well 

 

Anti slip-off 

curbs 

 

Figure 91: Isolated base foundation suggestion 
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However, the anti-slip well in either a standalone 

column or an in-situ concrete slab alone may cause a tip-

over due to the lateral and horizontal forces. Therefore, a 

different type of foundation is suggested in the foundation 

design, with a larger area for movement and low but wide 

curbs to prevent curbs’ breakage. This isolated-base 

foundation suggestion can be constructed locally where the 

in-situ concrete slab as the ground-floor structure has been 

known to the Kon Muang people, as analysed in chapter 6.  

Therefore, the analysis suggests an isolated base 

foundation method for the foundation system instead of the 

underground footing method. In addition, curbs can be 

added to the concrete slab foundation to prevent slip-off. 

This reinforced concrete on-ground foundation can be 

designed and produced by a factory, but more variety and 

information on the appropriate support properties should be 

provided for availability and safety. 

Additionally, timber columns are preferred for their 

lightweight and flexibility due to the risk of the availability of 

correctly engineered concrete columns. Also, the possibility 

of procuring timber materials should be proposed in line 

with the housing design to provide ways to obtain the 

materials. However, the modern appearance may be 

included in the design per their preferences. Therefore, 

timber columns shall be dressed to meet such 

requirements.  

In-situ concrete slab with curbs to prevent 

slip-off (top) and larger concrete slab to 

prevent a tip-over and slip-off (bottom) 

Concrete curb 

Figure 92: Isolated base method suggestions 
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6.4.5 Floor structure 
 

 To reiterate, the principal floor structure of the 

traditional Kon Muang house is the post and beam system, 

which provides a uniform grid system throughout the floor 

plan. The floor structure comprises a web of timber 

members connected without nails (Piyachon, 2009; 

Waterson, 1997). In terms of the spatial organisation 

related to the structure, the principal functional floor of the 

traditional house is above ground, whereas the spatial 

hierarchy denotation starts from the public to the private in 

ascending order. Correspondingly, the floor structure was 

constructed to support the floor differences as a change in 

spatial boundaries. 

 The overall house structure in the previous section 

demonstrates a difference in the floor configuration in which 

the modern Kon Muang houses utilise the ground-floor area 

and the first floor simultaneously as opposed to the one-

floor only in traditional houses.  

 Figure 93 displays the sectional drawings to 

compare the house form and floor utilisation between the 

traditional and modern houses. It demonstrates the 

difference in the denotation of spatial hierarchy.  

Interestingly, even though both houses share 

different floor configurations and heights, the broad position 

of the floor is comparably similar, precisely the position of 

the Charn space, which is always considered physically and 

hierarchically lower than others. The Tern and Hong Non 

space can be seen on the higher floor platform in the 

traditional house drawing and the first-floor area in the 

modern house drawing.  
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Main floor 

Ground floor 

First floor 

Charn space Charn space 

Tern space and Hong Non space Tern space and Hong Non space 

Ground level 

The traditional house (left) and the modern house (right) bare a similar floor hierarchy concept but are different in floor structure due to the 

separation of the floors 

 

Figure 93: Section drawings show a similar notion of floor location and structure according to the spatial hierarchy 
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According to the sectional drawing (figure 93), no 

other structure is found in the modern Kon Muang house's 

ground-floor area; only an in-situ concrete slab is found in 

response to the step-up gesture concept, as highlighted in 

section 6.2.2. Moreover, the analysis conducted in section 

6.3.4 reveals the absence of reinforced concrete beams 

that should have been utilised as framing straps for all 

concrete columns on each floor. 

Corresponding to the standard in concrete floor 

structure, the ground-floor area of the modern house should 

comprise a web of reinforced concrete beams for lateral 

force support (ACI Committee 318, 2009; Pillai & Menon, 

2003), especially in the earthquake-prone areas of Thailand 

(DPT, 2011; DPT, 2014). However, the survey of modern 

houses’ earthquake damages revealed that the concrete 

floor was poured without reinforcement (Ornthammarath, 

2015), which made the ground floor weak. 

The lack of proper construction methods on the 

ground-floor floor structure also relates to the previous 

analysis where the knowledge and practice of modern 

materials come unsupervised. The in-situ concrete slab is 

deployed to support the compartmentalisation of the 

ground-floor spaces. Masonry walls can be found 

associated with the ground-floor areas in which reinforced 

concrete columns are located. However, there is another 

method of ground-floor construction which is bare ground 

utilisation, but this method can only be found in houses that 

have not utilised the ground-floor area, which is a 

configuration closer to the traditional type.  

The ground-floor floor space is constructed with a 

similar modern appearance. The in-situ concrete slab 

method is associated with the precast reinforced concrete 

foundations that the Kon Muang people were affixed to due 

to their modern appearance but utilised without a sense of 

the material’s properties. Consequently, the ground-floor 

area of modern houses may be recognisable as the 

reception area with a modern appearance. 

Regarding the floor height hierarchy explored in the 

previous chapter, the raised platform at the stair 

emphasises spatial boundaries. The raised platform is 

constructed with concrete, often in line with flooring 

materials on the ground floor. It means that even in the 

practice of the raised platform, the attempt to employ a 

modern appearance follows into the semi-public area since 
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the area is accessible by invited visitors. Modern materials 

are used on all ground floor areas related to or seen by the 

public. 

In contrast, the first-floor structure employs timber 

material and familiar structural implementation. It comprises 

timber beams inserted into the timber column at the 

designated notches with timber joists array. The beams and 

joists help stiffen the first floor's timber columns as the 

principal structural configuration. However, the modern Kon 

Muang house does not contain floor differences compared 

to the hierarchy concept found in the past. Therefore, the 

designated low hierarchical floor is already on the lower 

floor, and an additional floor division becomes unnecessary.  

These are found in the structural practice pattern of 

the Kon Muang housing culture. The name and purposes of 

each structural part remain analogous; however, the 

construction method is less complex, primarily due to the 

absence of floor height differences. The designated middle 

notch for floor beams was replaced with notches at the side 

of timber columns. It indicates construction technique 

adaptations to accommodate bolts and nails which connect 

the reinforced concrete and timber columns.  

Additionally, nails undermined the structural firmness 

and separated the firm connection between two structural 

members. For example, the notches in the joists are 

replaced with nails, and now the connectivity of the two 

members relies solely on the nail. However, nails cannot 

resist forces produced in the direction of the earthquake 

(APA, 2003). Therefore, compared to the traditional 

methods, the notches provide a firm connection between 

the two members with flexibility for each different 

movement.  

In summary, the differences in the floor structure are 

characterised by the division of floors in the modern Kon 

Muang houses. Modern materials on the ground floor have 

been used to exhibit a modern appearance to the public, 

including the in-situ concrete slab on the ground. On the 

first floor, timber is used for the floor structure, similar to the 

traditional method.  

The first-floor structure changed due to decreased 

spatial complexity, while different connection methods, such 

as nails and bolts, replaced the predetermined notches 
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(figure 94). Nails and bolts are used because of the 

availability of modern tools and availability of materials 

regulated by the construction industry. However, this 

connection relies solely on the integrity of the nails. 

The timber floor structure of modern Kon Muang 

houses implies that the structural practice is sustained 

along with the cultural aspects. The selection of material 

used on either floor portrays the spatial and cultural 

perception of the importance of the floors and functions. 

Additionally, the name and purposes of the structural 

members remain intact, which signifies the inherited 

knowledge through kinship (figure 95).  

Furthermore, it suggests that modern construction 

techniques, such as nails and bolts, appeal to the modern 

Kon Muang people and replace the traditional joinery. The 

understanding of the construction method is displayed by 

new techniques incorporated into both floors while still 

protecting the value of spatial hierarchy. These notions are 

to be kept in the housing structure design as they represent 

the adaptation of housing practices amidst modern 

development.  

However, the incomplete knowledge of modern 

materials and their associated techniques clashed with the 

evolution of structural practices of the modern Kon Muang 

houses. The following section investigates and illustrates 

the risks and effects of earthquakes on the floor structure of 

modern Kon Muang houses. The following section will 

provide suggestions for potential improvement in the 

housing design. 

Timber column 

Steel bolt 

Timber beam 

Timber joist 

Beam to column 

attachment 

Figure 94: Details of the floor structure with nails and bolts 
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Figure 95: Summary of the traditional and modern house floor structure 
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6.4.5.1 Earthquake risk of the floor structure and 

earthquake-resilient design suggestions 

 

 The floor structure and its connection to the columns 

are essential to the whole structure because it not only 

receives the central load but also is a member of the pivotal 

structure that is vital for resilience during earthquakes 

(Chimi & Cheki, 2016; D'Ayala, et al., 2004). Comparably, 

the traditional floor structure system helped strengthen the 

connection between the floor and timber columns because 

the differences in floor height provided layers of connection 

to the columns and created a web of floor beams and joists.  

The interlocking joinery is beneficial to the floor 

structure as well. Apart from the flexibility of the wood itself, 

the configuration of timber planks that are inserted, placed, 

and interlocked with the designated notches allows the 

lateral forces to disperse the tensions (Gautam, et al., 2016; 

Ortega, et al., 2014; Xie, et al., 2019). Furthermore, 

according to the study of Turkish vernacular architecture by 

Dogangun (2006), the timber floor structure with a crossing 

pattern of beams and an array of joists naturally resembles 

the bracing method (Dogangun, et al., 2006).  

In modern Kon Muang houses, even though the floor 

structure displays a similar configuration to the traditional, 

the interlocking joinery method is replaced via reinforced 

concrete, steel, and nails (Nanta, 2009; Palakavong Na 

Ayudhya, 2019; Pinijvarasin, 2003). The practice dissolves 

the flexibility of the joinery. Correspondingly, the previous 

analysis revealed that the traditional method was it was 

much faster and more convenient for construction. Most 

importantly, the change in the use of nails and bolts 

affected the integrity of the floor structure because nails 

cannot resist the earthquake’s force, particularly the pulling 

and lateral force (APA, 2003). 
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The floor structure of modern houses is at risk of 

strong seismic activities, as evidenced by the recent 

earthquake (Wanitchai, 2016). Figure 96 displays the 

reenactment of the floor structure failure found in modern 

Kon Muang houses after the 2014 earthquake, as per 

Wanitchai’s (2016) note. 

In this case, the traditional method of mortise-tenon 

joinery found in the traditional housing method is suggested 

as an additional technique to the convenience of nails.  

With the context of increased tools in the modern Kon 

Muang society, electrical and traditional tools, while both 

widely used, can be further applied to support the 

reinstatement of wood materials and traditional mechanics 

to enhance convenience. In addition, the practice of carving 

and preparing joineries, as seen for traditional Kon Muang 

houses, would be more efficient and less time-consuming 

with modern tools. 

This configuration has a drawback similar to the 

foundation's limitations in the foundation with a potential 

slip-off situation (figure 96). In the floor structure case, a 

slip-off situation usually happens when floor beams are 

inserted into the socket carved in the timber, but the beam 

Typical beam slip-off situation 

Middle notch in timber column which the beam goes 

through in the Kon Muang structural practice 

 

The beam slips off of a 

timber column in case the 

beam is too short, or the 

post does not provide 

adequate channel length 

 

Figure 96: Beam slip-off prevention design 



251 
 

does not go through the column (Chimi & Cheki, 2016; 

D'Ayala, et al., 2004; Schadle & Blass, 2010). There is a 

chance that the inserted beam could fall off the socket in 

the occurrence of aggressive lateral movements (figure 96). 

However, this issue has not been found in the traditional 

Kon Muang house construction, as the beams always went 

through the timber columns with extended lengths. 

The modern Kon Muang houses deposit the floor 

beam in the notch carved in the timber column. On the 

other side, the beam does not rest on any notch but relies 

solely on nails (figure 97). Therefore, the beam could easily 

slip off compared to the middle notch method through the 

middle of the column. The side notch method implies that 

carving portions from timber is familiar to the modern Kon 

Muang people.  

In this case, the timber beam connection with the 

notch carved in the middle of the timber column should be 

used in the column and floor structure design (figure 98). It 

provides more flexibility and space for the beam to move 

vertically and horizontally, allowing each structural member 

to dissipate forces and reduce damage (Gautam, et al., 

2016; Ortega, et al., 2014; Xie, et al., 2019). In addition, the 

Isometric drawing displays the risk of beams slip-off of a timber 

column due to the reliance solely on nails 

Figure 97: Isometric drawing displays the risk of beam slip-

off issue 
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floor beams should be elongated to prevent horizontal slip-

off once the beam goes through the middle notch. 

This method will make the floor structure flexible 

during earthquakes and have enough room for lateral 

movement. While the reinforcement of nails may still be 

preferred, this suggested method provides extra 

movements in addition to the nail connection methods 

(figure 98).  

This method increases friction to the floor structure 

due to maximised surface contact with interlocking 

structural floor members. Moreover, these methods are 

familiar to the Kon Muang people and are easily performed 

and convenient with modern tools.  

Thus, the analysis recommends reintroducing the 

timber joinery methods into the housing structure design 

with the help of appropriate tools and practical instructions 

for the modern Kon Muang people. Modern nails and bolts 

can also be used but only for additional support. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The drawing shows that the joist, beam, and column 

connection methods utilise notches to hold members with a 

certain level of flexibility. The joist and beam are interlocked 

with the notch to create friction and contact surface while 

allowing the joist to slide or move along with the beam. 

Similarly, the beam is inserted through the column's middle 

notch, creating a moveable room for the beam. 

Joist and beam 

connection 

Beam and column 

connection through 

middle notch 

method 

Moveable space 

 

Figure 98: Flexibility room for structural member design 

suggestion 
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6.4.6 Roof structure 
 

 The roof structure in the Kon Muang housing is the 

most complex component (Punpairoj, 2013; Wallipodom, 

2009). When modern materials and construction methods 

were introduced with the added impression of higher status 

and convenience, the roof structure was likely to be altered. 

For example, modern materials such as corrugated metal 

sheets quickly replaced baked clay tiles and timber 

shingles. This resulted in the structural roof members' shift 

in support of such materials (Sirithanawat, 2019). 

 The changes in the roofing material from separated 

pieces into one large sheet also reduced the need for a 

high-pitch roof configuration, a method that prevented roof 

leakages (Chansuebsri, 2013; Chaichongrak, 1997). In 

addition, the roof angle decreased from 35⁰-40⁰ to 15⁰-20⁰ 

degrees (Hilton, 1956; Nimsamer & Walliman, 2013). 

Therefore, the low-pitch roof shape (figure 99), the reduced 

structural components, and the different connection 

methods are the main characteristics of the modern Kon 

Muang roof structure. 

Traditional house’s roof 

35⁰-40⁰ 

Modern house’s roof angle 

15⁰-20⁰ 

Roof elevations display a change in roof angle from a high-pitch 

roof to a low-pitch roof in the modern Kon Muang houses 

 

Figure 99: Typical roof angle of modern Kon Muang house 



254 
 

  Traditional house’s roof structure 

 

Modern house’s roof structure 

Figure 100: Isometric diagrams compare the traditional and modern Kon Muang houses' roof structures and shapes 
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Corrugated 

metal sheet 

Purlins 

Rafters  

King post 

Ridgepole 

Longitudinal 

beam 

Short beam 

Compared to the traditional house’s roof structure, the modern 

house is less complex with reduced structural members. 

Nevertheless, some parts are observed as similar to the 

traditional structure, including the name, purposes, and 

positions. 

 

Figure 101: Isometric diagrams display the modern 

Kon Muang houses' roof structures and shapes 
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According to the traditional house structure practice 

analysed in chapter 5, maintenance and care of house 

parts were necessary for the housing. However, modern 

roofing materials disregarded this practice due to their 

elongated lifespan. As a result, there is no need for a 

structural member that supports climbing or maintenance 

practice. However, this caused a limitation and oversight 

because the longitudinal beams provided two necessary 

services: constant maintenance due to climbing support 

and longitudinal bracing for structural integrity. Therefore, 

the disappearance of such a structural member weakened 

the roof structure's strength.  

Moreover, modern material standards, including 

nails, bolts, and industrialised timber, influenced roof 

structure construction. Materials and constructive parts 

were obtained from the local store, and the predetermined 

timber interlocking system was substituted for the fast, 

convenient, and easy way of nails and bolts (Nimsamer & 

Walliman, 2013; Sirithanawat, 2019). This convenience 

replaced the whole process of planning, determination, and 

consideration of parts and purposes of the structure that 

encouraged communal construction knowledge.  

Most importantly, modern construction methods such 

as nails and bolts reduced the firm intertwining 

configuration of the roof, as analysed in chapter 5. Instead, 

a member, such as a rafter, is placed on top of the 

longitudinal beam with only a tiny amount of surface 

touching (figure 102). The configuration undermined the 

interlocking system of the roof structure to the columns and 

the floor structure, which originally helped stabilise 

traditional houses during earthquakes.  

In traditional houses, the roof was designed 

according to the climate and environment of Thailand, 

where the steep roof and airy room above the walls helped 

ventilate the interior space. However, the flat roof in modern 

houses does not provide ventilation support and generates 

heat issues during the day. 
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Tradtional house’s roof structure 

 

Modern house’s roof structure 

 

Rafters 

Longitudinal 

Beam 

Timber 

Column 

Short Beam 

concerning using nails instead of a timber interlocking system. 

Figure 102: Isometric diagrams display the roof structure analysis of the traditional and modern house 
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 In summary, the roof structure configuration also 

changed due to modernisation. A flatter roof is the primary 

distinction of the modern Kon Muang houses, along with 

fewer members within the structure. Nevertheless, the 

purposes, name, and location of the roof structure of the 

modern houses remain similar to the traditional ones, 

signifying the prevalence of the construction knowledge 

culture of the Kon Muang people. The benefits of modern 

roofing materials have benefits, specifically the low prices 

and availability. However, heat and ventilation issues 

became apparent with the evolution of this roof structure.  

 In terms of the principle composition concept, this 

analysis proposes that the modern roof structure maintains 

fewer structural members as convenient and familiar to the 

Kon Muang people, uses the preferred and available 

modern materials, and implements an increased roof angle 

to alleviate heat issues. 

Furthermore, similar to the floor structure, the weak 

connection between the roof and the rest of the house 

occurs due to the application and sole reliance on nails. 

This issue directly impacted earthquake risks and was of 

the reasons that the modern Kon Muang house collapsed. 

A detailed analysis of roof structural risks and design 

suggestions will be executed in the following section and 

incorporated into the design brief. 

  

Steel bolt 

Timber column 

Nail 

Timber lintel 

Timber rafter 

Longitudinal timber 

roof beam 

Short timber roof 

beam 

Figure 103: Summary of modern house’s roof structure 
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6.4.6.1 Earthquake risk of the roof structure and 

earthquake-resilient design suggestions 

 

The roof structure is essential to the house because 

it protects the house from the outside. In terms of the roof 

structure concerning the house, Waterson (1997) indicates 

the importance of the roof of traditional houses because it 

acts as a weight to press down and stabilise the structure 

below (Waterson, 1997). Therefore, the roof concept of the 

Kon Muang housing culture fosters the stability and 

strength of the house while signalling the abstract meaning 

of the house and the household. 

Damages from earthquakes to the roof of houses 

often occur due to lateral forces. Usually, the roof detaches 

from the house's main structure due to shaking movement 

(Prihatmaji, et al., 2010). The detachment of the roof occurs 

due to the weak connection between the roof and other 

house parts, resulting in the roof pushing onto other house 

parts, which increases the hazard of the whole structural 

collapse (Castillo, et al., 2011; Gautam, et al., 2016; 

Prihatmaji, et al., 2010).   

 

The image shows the roof pushed forward and toppled the front 

columns (top). The torn roof structure is due to the weak nail 

construction method (bottom) 

Image source: Thaipost News (2014), 

https://news.thaipbs.or.th/content/262175 

 

Figure 104: Roof displacement of a house in the 2014 Chiang Rai 

earthquake 
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The vulnerability of roof detachment is not visible 

during the construction of the modern Kon Muang houses. 

However, Ornthammarath’s (2016) and Wanitchai’s (2017) 

images of the consequences of the 2014 earthquake survey 

display collapsed modern Kon Muang houses, including the 

detachment of the roofs (figure 104). The analysis of the 

images shows that the roof structure was detached from the 

main house structure and perhaps pulled the main house 

towards the front. Figure 104 also displays the torn roof 

structural members and dangling nails. 

According to the traditional houses' roof structure 

analysed in an earlier chapter, the rafter, roof beams, and 

timber columns were interlocked threeways for firmness 

and attached to the body of the house. On the contrary, the 

modern Kon Muang houses utilised nails that affixed the 

rafters to the beam. It is this weak connection point of the 

roof structure that caused the displacement of the roof 

(figure 105).  

 

 

Nails are widely used in the roof structure of the Kon 

Muang people (Nimsamer & Walliman, 2013; Sirithanawat, 

2019). It is fast and more accessible for the locals to use for 

the expansion of families and the village (Nanta, 2009; 

Uluchada, 2020). However, the nail connection method 

used in modern houses demonstrates that the attachment 

of different structural members is minimal, especially in the 

rafters and roof beams that separate the roof structure from 

the other members (figure 106). 

The decreased surface area contact reduces the 

frictional force, which should hold the structure together. 

Toenails, on their own, cannot resist forces delivered the 

earthquakes (APA, 2003). The roof structure may appear to 

have a lower immediate impact on earthquake resiliency 

compared to the footings and floor structure; however,  the 

correlation between its build and components and 

earthquake detriment is significant. Therefore, the roof 

structure should be designed with connection methods that 

encourage increased surface area interface for greater 

friction and ample connection to sustain the roof structure. 
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Analysis diagrams of the modern Kon Muang roof structure and its 

joints show the weak point where the damaged house’s roof can be pushed 

horizontally and break the connection point. As a result, the rafters were ripped 

off the beam, and the roof broke free from the house. From the modern Kon 

Muang housing analysis, the rafters connection was placed on the roof beam 

with nails that are very weak in the lateral movement. The rafters only rely on 

nails, so any movement is detrimental to the roof's structural displacement. 

 

Figure 105: The analysis of the weak point in modern house's roof structure 

 



262 
 

 

Timber 

Column 
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Tradtional house’s roof structure 

 

Modern house’s roof structure 

Column 

dowel 

Diagrams compare the missing feature of the roof structure that held the roof structure to the main house columns and the methods that 

held all roof structures together with the adequate frictional surface. The modern house uses only nails, which are weak and easily torn 

by lateral forces. 

Figure 106: Comparison of the traditional and modern house roof structure 
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Elevations and isometric drawings suggest the earthquake-resilient timber joinery of the gable-end roof structure. Notches in each member 

create friction and flexibility. Nails can be used as reinforcement. 

Placement of the 

ridgepole in the notch 

of the kingpost 

Ridgepole 

Rafter 

 

Kingpost 

 

A notch in rafters to 

prevent slip-off 

 

Figure 107: Flexible roof structure design suggestions 
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A method similar to the traditional house roof 

structure should be employed to create adequate surface 

friction and connection. This proposed method would 

include fewer members and integrate both the modern 

practiced structural members to ensure simplicity in 

implementation and promote sturdiness and unity among 

the structural members. Instead of just placing rafters on the 

longitudinal beam similar to the modern-style housing, a 

notch in the rafter, akin to the traditional method, is 

proposed to help with the surface friction and flexibility 

(figure 107, figure 108). This method should hold the rafter 

to the longitudinal beam. However, it should not be too tight 

as it creates deformation (Dogangun, et al., 2006; Poletti, et 

al., 2016; Zhang, 2019). An extra groove in the beam 

around the width of the rafter is encouraged to create extra 

support for the rafter and to prevent slip-off. 

For the beams, both the short and longitudinal 

beams are proposed to utilise the lap joint method akin to 

the traditional method. The lap-joint method merges the 

beams to the rafters to increase rigidity while the roof frame 

maintains the shape of the roof. The wood post also has a 

vertical dowel to hold the two beams, similar to the 

 
Rafter 

Shortbeam 

 

Longitudinal 
beam 

 

Timber 
column 

Lap joint 
with a column 

dowel 

 

Notch in rafter 
to place on the 

beam  

Isometric diagrams show the suggested connection between the 

rafter, longitudinal beam, and column with methods similar to the 

traditional housing construction that is doable by modern tools. 

Figure 108: Detailed flexible roof structure design 
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traditional method. It reduces the roof detachment and 

helps even load distribution from the roof to the ground 

without over-stiffening the joints. 

The connection of roof structure parts relies on the 

sturdiness of the whole roof structure, indicating that all 

parts should be connected to each other with as much 

surface area as possible to create the most friction. The 

roof embodiment should also be attached to the wood posts 

in a sturdy box-like structure with uniform weight and 

flexible joints.  

Therefore, the analysis suggests that notches in 

timber joinery are used instead of sole nail reliance in order 

to increase flexibility and friction. The roof structure is firmly 

connected to the rest of the house structure which 

increases the structural integrity. Nails and bolts can still be 

used, but the analysis suggests they should be used as a 

reinforcement, not as a principal connection technique. 

 

 

 

6.4.7 Walls 

 

 In the traditional Kon Muang houses, walls and 

enclosures were constructed after the foundation, columns, 

floor structure, and roof structure were assembled 

(Kruaraya, 2011; Piyachon, 2009). Even though walls in 

traditional houses were installed separately from the 

primary structure, they were attached according to the grid 

in between columns. By this method, walls acted as flexible 

bracing between two columns, slightly supporting and 

limiting the movement of timber columns (American Wood 

Council, 2015). Most importantly, the walls work 

simultaneously with the enclosure configuration, which suits 

the spatial organisation concept. 

 Figure 85 shows two distinctive materials used on 

different floors in the modern Kon Muang houses. Bricks 

are the primary material for the ground-floor walls including 

plaster and paint finish. On the first floor, timber walls can 

be seen.  
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Notably, the first-floor walls are constructed with a 

similar appearance and method found in the traditional 

house which is the type of construction regarded in Kon 

Muang culture. Thus, the primary change in the wall 

practice of modern Kon Muang houses is the use of 

masonry walls on the ground floor.  

In the previous socio-economic development 

analysis, the ground floor of modern Kon Muang houses is 

associated with a modern appearance, and the exhibition of 

modern as the structure and construction technique are of 

modern materials. Hence, the same ideology can be 

applied to the preference for wall material. Moreover, 

another observation can be made regarding doors and 

windows configuration. They seem to each have similar 

dimensions, relatively small and monotonous in design, 

compared to traditional houses' more organic and 

purposeful windows.  

Chapter 5 demonstrates the various designs of 

traditional house walls, including the deviation in openings 

and attempts to design walls to meet specific environmental 

and physical requirements. It resulted in different 

dimensions, designs, and positions of windows and doors. 

The attempts can be classified as the understanding of the 

built environment and climatic condition of the Kon Muang 

and had been the typical practice of the traditional housing 

culture.  

However, in modern Kon Muang houses, windows 

and doors seem identical regardless of their position or 

rooms (figure 69). Even on the first floor, where timber walls 

are found, similar designs of windows and doors on both 

the ground and first floor can be observed.  

This phenomenon is examined through a notion of 

industrial development in the construction sector. According 

to Ganjanapan (2019) and Tiptus & Bongsadit (1982), 

construction materials were standardised to provide cheap 

materials for regional government buildings. As a result, the 

construction materials market gradually 

becamemonopolised, especially in rural areas 

(Ganjanapan, 2019; Tiptus & Bongsadit, 1982). 

Subsequently, dimensions and designs of materials, 

including timber planks, doors, and windows, became 

cheaper and less diverse in materials.  

Moreover, the central government imposed and 

encouraged this shift in the housing construction material 
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industry to enforce new standards (Palakavong Na 

Ayudhya, 2019). Thus, the industry produced typical 

windows and doors, including relevant accessories, and 

distributed them to the regional areas. As a result, they 

were cheap and convenient to buy with the added appeal of 

their attractiveness of modern items at the time. 

Eventually, due to the limitations of ready-made 

construction materials, these materials are inflexible in 

terms of the ability to be altered to meet various needs. It 

includes the inability to extend, alter, or add things to the 

produced windows for more ventilation. The first-floor 

timber walls may provide some degree of alteration due to 

the utilisation of timbers, but the ground-floor windows allow 

no modification since the window panes and frames' 

dimensions were fixed while the masonry wall construction 

limited the adaptation. 

The ground floor, where the Charn space and the 

semi-public Tern space are located, is spatially and 

structurally required to be open for transparency and 

hospitality purposes and to assist and distribute ventilation 

to other interior spaces. Unfortunately, the limitation of size 

and design of windows on both floors restricted the 

ventilation support on the ground and first floors. Combined 

with a flat roof shape, the heat builds in modern houses, as 

reported in an online forum of homeowners (Pantip, 2018). 

Regarding the wall construction methods, the first-

floor walls utilise the timber-frame system with horizontal 

planks on the exterior. Even though planks were produced 

in a factory, the Kon Muang people adjusted to this new 

system because of the common method inherited from the 

traditional houses. However, the ground-floor walls utilise 

the masonry method, which is relevant to the modernisation 

effort and would require new skills from the people. 

Masonry walls were popularly used in palaces, noble 

houses, and public buildings (Fusinpaiboon, 2014; 

Fusinpaiboon, 2020; Peleggi, 1997; Wallipodom, 2012). As 

a result, masonry walls also appealed to the regional 

people. However, referring to the observation by 

Palakavong Na Ayudhya (2019) and Sirithanawat (2019), 

modern construction techniques were acquired by imitation 

and self-teachings of the rural people without proper 

instruction (Palakavong Na Ayudhya, 2019; Sirithanawat, 

2019). In addition, Ornthammarath (2015,2016) and 

Wanitchai (2016) observed that masonry walls from modern 
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Kon Muang houses were severely damaged in the 

aftermath of the earthquakes causing significant harm to 

victims due to incorrect installation method 

(Ornthammarath, 2015; Ornthammarath & Wanitchai, 2016; 

Wanitchai, 2016)  

The analysis indicates that the Kon Muang people 

imitated masonry walls from public buildings and applied 

them in modern houses. However, similar to reinforced 

concrete materials, the implementation of masonry was 

without actual training and instruction in material properties. 

As a result, masonry construction adaptations and variables 

were never comprehensively understood, leading to unsafe 

and incorrect practices. Consequently, Kon Muang people 

are left with fixed-sized windows without the ability to alter 

walls for different sizes or to support different windows. 

Without proper implementation of the masonry wall 

construction, adaptation will put the Kon Muang people at 

higher risk of a weakened masonry wall structure. 

The preference for modern appearances also 

provides increased benefits such as comfort and 

convenience; however, the lack of knowledge on 

appropriate construction of masonry walls severally 

impacted their risk in seismic activities. 



269 
 

 

Even though there is a variety in material 

choices, modern houses’ walls have less 

variety due to the availability of window 

product sizes and types. 
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Figure 109: Isometric drawings compare the 

configuration of typical walls and openings. 
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.    

 

The isometric drawing shows the walls and enclosure details of the modern Kon Muang housing. Timber and masonry are the two primary 

wall materials that separate the modern from the traditional appearance dedicated to two different floors. However, the same type of 

windows and wall designs are used on both floors due to the limitation of window products for which the walls are designed. 

Figure 110: Isometric diagrams display the analysed walls configuration of modern house 
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In summary, the analysis displays the wall structure 

of the modern Kon Muang houses, which contain two main 

compositions, timber, and masonry. The analysis also 

highlights that the timber wall structural practices remain 

unchanged except for the use of standardised windows. On 

the other hand, the masonry walls are an example of the 

direct evolution of modernisation. The masonry walls are 

not a new and arbitrary characteristic but relate to the 

significance of spatial hierarchy and public-private 

concepts.  

Since this analysis indicates that modern 

appearance is essential to the modern Kon Muang people, 

the application of modern appearances is suggested to 

remain in the proposed housing design, especially related 

to the public spatial hierarchy. Furthermore, timber walls 

should be kept due to their closeness to the spiritual and 

cultural perception of the natural material. 

 Due to the weight and inappropriate construction of 

masonry walls, the following section analyses modern Kon 

Muang houses’ earthquake risks and suggests an improved 

design for low-risk, modern-looking walls. 

Traditional timber 

framework 

Standard size examples 

0.90 x 2.00m Door 

0.60x1.00m Window 

0.60x1.20, Window 

2”x4”, 2”x5”, 2”x6” 

Timber with 2.00, 2.50, 

3.00m length 

 

Figure 93211: Drawings show the standard-sized materials and 

components available in local shops 
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6.4.7.1 Earthquake risk of the wall and 

earthquake-resilient design suggestions 

 

Following the 2014 earthquake, reinforced concrete 

columns received the most damage following the weakly 

constructed walls (Ornthammarath, 2015; Wanitchai, 2016). 

Walls are not directly part of the main structure but require 

attention as they cause harm to victims. 

The detrimental risks of the modern Kon Muang 

house walls remain in the material and construction method 

especially the masonry wall's performance during seismic 

activities. In the traditional house, timber was used in every 

part, including walls and framing system. Timber walls and 

frames offer flexibility, ductility, and torsion tolerance 

(American Wood Council, 2015; Chen, et al., 2016; 

Gautam, et al., 2016; Ortega, et al., 2015; Poletti, et al., 

2016; Prihatmaji, et al., 2010; Schadle & Blass, 2010). In 

addition, in traditional Kon Maung houses, timber frames 

and walls were placed between the columns to help prevent 

the deformation of columns and grids while providing 

flexibility and ductility to the column and floor structure. 

In contrast, masonry walls perform poorly during 

earthquakes due to their heavy weight, poor construction 

technique, and connection to the house structure. 

According to the aftermath survey, most modern Kon 

Muang houses exhibited significant damage to walls  

(Wanitchai, 2016). A similar phenomenon can be observed 

in the case of the Pakistan earthquake in 2005; 95% of the 

building damages came from areas with masonry. 

Furthermore, due to the weak connection between the main 

house structure and the poor construction method between 

brick infills, the walls took on the most damage (Naseer, et 

al., 2010). 

The brittleness of bricks and mortar led to the 

collapse of the masonry walls. In addition, the weight of the 

walls would bring down the attached weak posts and 

beams (Castillo, et al., 2011; D'Ayala, et al., 2004; Varum, 

et al., 2015). Due to the complexities of constructing a safe 

masonry wall properly, houses in most earthquake events 

suffer severe damage due to the seismic deficiency of the 

building from the unsupervised masonry wall method. 

Notably, in most cases of collapse of structures with the use 

of masonry walls and reinforced concrete, the timber 
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structures still survived (Campisi & Saeli, 2017; Dogangun, 

et al., 2006; Gulkan & Langenbach, 2004; Ortega, et al., 

2014; Poletti, et al., 2015).  

In many cases, wood bracing elements were found 

in many vernacular buildings in earthquake-prone areas. 

Wood elements were integrated into brick, concrete, or 

stone walls as reinforcement for the ductility of the wall 

(Aktas, 2017; Chimi & Cheki, 2016; Ortega, et al., 2014). 

So, in the case of the masonry walls, a timber bracing 

frame could be added to the wall structure to help with 

flexibility and support ductility. This idea of using wood 

entirely as walls or incorporating it with masonry walls as an 

additional component has been trending up in recent 

decades (Schadle & Blass, 2010). Extra bracing is 

encouraged to integrate horizontal wood bracing for walls 

(American Wood Council, 2015; BC Housing Research 

Centre, 2019; Zhang, 2019). 

However, there are concerns about integrating 

timber framing into the masonry walls. The brick infills can 

become disconnected from the timber frame in the case of 

an unsafe practice of masonry construction. Old buildings 

with masonry parts have been shown to collapse from the 

wood framing (Chimi & Cheki, 2016; Gautam, et al., 2016; 

Ortega, et al., 2014). Considering the risk of the masonry 

walls failing, integrating wood framing into the brick infills 

may be safer for the household during seismic activities. 

Therefore, the improvement and correct way of integrating 

the wood framing system should be added to the design of 

the wall with flexibility and ductility.  

The modern preference analysis in the earlier 

sections revealed that masonry walls were selected due to 

modern appearance, trends, and material availability, while 

timber was viewed as a traditional, conventional, and 

familiar material. In this case, timber may not be chosen for 

promoting a modern lifestyle according to the spatial 

hierarchy and kinship concepts. This research highlights the 

significance of a modern appearance as one of the 

preferences and aspirations for modern Kon Muang 

houses. Thus, the timber bracing method should 

correspond with masonry wall practices to construct walls 

that prioritise safety, embrace a modern appearance, and 

remain easily understandable and constructible by the 

modern Kon Muang community (figure 112). 
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An extra diagonal framing 

member is needed for walls 

with openings.  

 

In the case of a masonry wall 

preference, a timber frame is 

encouraged in the design with bricks 

infill before the plastered finishing. 

 

Steel rods that hold the bricks 

to the frame are needed to 

hold infill bricks in place 

 

According to previous studies of the detrimental effects on masonry walls, a timber frame is suggested to be integrated into the wall with a 

steel rod to hold bricks in place. 

Figure 112: Wall structure drawings show the possibility of masonry walls application 
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Due to both the complexities of the wall construction 

method, as highlighted in this section, the proposed 

earthquake-resilient mechanism of wall construction may 

include an alternative material that promotes a similar 

concept of modernity. A more modern system, such as 

drywall, could be used in place of masonry walls to prevent 

bricks from falling and reduce the heaviness of the wall. 

Drywalls have been used in local communities due to their 

inexpensiveness and similarity to a fundamental timber-

frame system (Tovivich, 2002). Drywalls could be used in 

place of heavy masonry walls while maintaining the 

opportunity to plaster and paint per the locals' preferences. 

The only issue would be that the drywall is not heat-

retardant. In this case of temperature, masonry and timber 

walls can be applied for the housing design where 

appropriate (figure 112). 

Upon constructing a modern house, masonry walls 

can still be used but should be restricted to the ground floor 

with extra reinforcement of timber frame. It would reduce 

the weight of the bricks, thus reducing the risk of failure. 

The steel dowel method is also needed to hold the bricks to 

the frame. This method is typically used in reinforced-

concrete construction in earthquake areas (DPT, 2014). It 

could also be integrated within the masonry wall with timber 

frame and brick infills in the design of the wall. 

Masonry walls with extra timber framing applied on 

the ground floor would cause little change in housing 

practices, especially as it maintains the concept of the 

modern appearance of the ground-floor Charn space. This 

is the most appropriate space for the masonry walls due to 

their weight. Otherwise, drywalls and timber walls are 

encouraged on both floors for their flexibility and 

lightweight. Drywalls may be applied to the area that is not 

affected by the sun's heat. Furthermore, drywall could be 

applied on the first floor since it is lightweight, per the house 

owner’s preferences. Lastly, the closest method to 

traditional Kon Muang practice is also encouraged: wood 

walls with a wood framing system. It ensures that the wall's 

construction is familiar and convenient to construct, repair, 

and reinforce for future earthquakes. 
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A horizontal timber 

member should be 

added around the 

structural void where 

openings are found. 

A horizontal timber member 

should be added to the frame 

in the suggested wall design 

instead of the solely vertical 

frame found in the modern 

Kon Muang houses.  

 

Drywall materials such as fibre-cement boards 

can be used in the wall design if the Kon Muang 

people prefer it. The timber frame structure 

should be primarily implemented with vertical, 

horizontal, and diagonal members to create a 

robust, flexible frame. Additionally, drywall can be 

used to save construction time and be plastered 

and painted for the required appearance. 

Wall structure drawings show the suggested method of timber wall designs with timber frame structure as a preferred method (left). 

However, for a modern appearance, drywalls can be used with a timber frame system before the finish with plaster and paint (right) 

Figure 113: Different material applications of walls 
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Figure 114: Diagram displays key features of the Modern Kon Muang house structural type compared to the traditional house from the preceding 

chapter. 

The modern Kon Muang housing maintains key structural elements from the traditional style, such as the roof shape, albeit with a slightly 

reduced angle. The use of timber for the floor structure and columns on the first floor provides a sense of familiarity, comfort, and safety. 

However, changes are noticeable in the ground floor, where concrete columns replace timber, resulting in weaker connections and heavy 

masonry walls. This alteration aligns with the influence of Siwilai modernisation, giving the house a modern look. Unfortunately, this 

adaptation has proven to be problematic during earthquakes, revealing vulnerabilities 
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In summary, modern Kon Muang houses preserve 

numerous features derived from traditional construction 

methods, giving a distinct and familiar structural types. The 

progression of construction techniques and materials has 

shaped the Kon Muang people's notion of modernity, 

resulting in the combination of both modern and traditional 

practices. Modern materials and aesthetics are embraced 

by the modern Kon Muang community. 

Significantly, the analysis highlights that the 

structural pattern aligned with traditional practices played a 

crucial role in mitigating earthquake damage. In contrast, 

improper implementation of modern construction 

techniques and materials proved detrimental during seismic 

events. While modern materials inherently aren't more 

susceptible to risk, the incomplete knowledge and a lack of 

proper instructions in their implementation resulted in 

defective construction practices in modern Kon Muang 

houses. 

Nevertheless, other attributes of the modern Kon 

Muang houses also contributed to the reduction of 

earthquake-related damages. For instance, the spatial 

arrangement and layout, aligned with traditional cultural 

norms, facilitated symmetry and balance within the house 

plan and form. Importantly, the utilisation of timber in key 

structural elements remained closely aligned with traditional 

methodologies, undergoing only minor adjustments due to 

advancements in construction and material technologies. 

The flexibility of timber is found to be favourable in 

earthquakes (American Wood Council, 2015; Chimi & 

Cheki, 2016; Dogangun, et al., 2006; Gautam, et al., 2016; 

JIA & JASO, 2015; Ortega, et al., 2014; Schadle & Blass, 

2010; Xie, et al., 2019; Zhang, 2019). As a result, timber 

emerges as the primary recommended material for the 

proposed structural practices for the housing design 

proposal, along with its associated construction techniques. 

Ultimately, the design of the housing prototype 

should integrate structural practices that effectively mitigate 

earthquake damage, alongside intuitive and 

comprehensible construction techniques, all while 

incorporating modern elements and aspirations. 
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6.5 Summary: Design Brief 3 - Structural Type 

1) The one-storey house is safer in an earthquake, but if 

the two-storey house is necessary due to land 

limitations, a symmetrical and balanced plan is needed 

(figure 115, left). 

2) The isolated-base method is proposed for foundation 

and column structure with an additional slip-off 

prevention function (figure 115, middle) 

3) Timber is preferred for columns and structures for its 

flexibility and lightweight. 

 

4) In a double-storey house case, the first-floor structure 

(beams and joists) is required to tighten all the columns 

together, preventing bare and lanky columns.  

5) The staircase is required for a double-storey design, with 

a timber structure preferred. The staircase structure can 

also help brace the floor and the columns when 

positioned close to the columns. 

 

Symmetry and balance house shape 

 

Timber 

column 

Timber 

colum

Isolated base 

foundation for 

standalone slab 

 

Isolated base 

foundation for 

concrete slab 

Timber 

joist 

Timber 

beam 

 

Timber 

column 

Floor structure proposal  

 Figure 115: Structural methods suggestion for the design brief 
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6) The timber floor structure is required to maintain its 

general configuration of beams and joists web but with 

notches and beam insertion. Nails can be used for 

additional security (figure 115, right). 

 

7) The roof should have a high angle for ventilation and 

prevent space heat collection. 

8) Notches are carved for anti-slip-off issues in beams and 

joists. A timber beam must also extend in length to 

prevent slip-off (figure 115, right). 

9) Roof structural members should add more surface area 

interface methods rather than sole nail reliance (figure 

116). 

10) Roof structural members should directly connect to the 

house columns to prevent roof detachment (figure 116). 

11) Notches, grooves, mortise, and tenon methods are 

included in the roof structural members for surface 

friction and to hold them in place (figure 116). Nails can 

be used for additional security but should not be the 

primary attachment technique. 

12) The increased surface area touching should be added 

where rafters and roof beams are connected to prevent 

roof displacement (figure 116). 

13) Purlins are added according to preferred materials, but 

the roof angle should be 35⁰-40⁰ degrees. Metal sheets 

can be used for their modern appearance, availability, 

and cheapness, but the roof angle should remain high 

to counter the heat transfer of the metal. 

Longitudinal beam 

 

Short beam 

 

Roof structure proposal  

Rafter 

Ridgepole 

Kingpost 

Timber column 

 

Added 

dowel 

Figure 116: Roof structure proposal 
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14) The roof shape should be symmetrical, and the 

distribution of structural roof members should be 

uniform. Additional roofs or overhangs can be added as 

required, but they should not negate the primary roof's 

structural integrity.  

 

15) Timber walls can be used on both floors because they 

are lightweight, and timber framing is required  

16) A timber framing system encompassing horizontal and 

vertical timber members should be added to the timber 

wall. A diagonal member should also be added for 

lateral force mitigation (figure 117). 

17) Due to their heavy weight, masonry walls should only 

be used on the ground floor. Bracing and reinforcement 

should be added to secure brick infills (figure 117). 

18) A timber frame should be additionally used and 

incorporated within the masonry walls for weight 

reduction and increased flexibility (figure 117). 

19) Alternatively, materials such as drywalls can be used in 

place of masonry walls. It is lightweight, intuitive, similar 

to timber walls, and available locally. Paint can be 

added as preferred for a modern appearance. 

20) Walls should be placed following the columns to 

strengthen the grid and reduce swaying motion 

between the columns, especially in a double-storey. 

21) Adaptability, reparability, and replicability in the 

structures within the locale are essential in house 

design.  

Add member of a 

familiar timber frame 

 Fibre cement 

board, drywalls 

Masonry wall 

 Added timber 

frame 

Figure 117: Walls design suggestions 
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CHAPTER 7 

 

GOVERNMENT HOUSING DESIGN 

ANALYSIS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter employs design briefs from previous 

sections to examine government housing designs, focusing 

on their physical, cultural, and societal dimensions for Kon 

Muang. Initially conceived for more urban residences, these 

designs aimed to offer permanent earthquake-resistant 

housing. Despite good intentions, they clash with Kon 

Muang's cultural and structural preferences. 

The chapter highlights a lack of cultural alignment, 

revealing that government designs overlook Kon Muang's 

cultural facets—animistic practices, spatial hierarchy, 

kinship bonds, and other cultural customs—via typological 

analysis and design briefs. Proposed as part of Kon 

Muang's housing progression, these designs fall short of 

aligning with the community's deeply rooted traditions and 

preferences. 

The chapter underscores the importance of housing 

designs that resonate with cultural values, offering valuable 

insights for housing development strategies. It encourages 

a more culturally sensitive approach to effectively address 

the unique needs and aspirations of the Kon Muang 

community. 
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Figure 118: This diagram presents a broad key aspects in architecture from the analysis of the government's housing, considering spatial, 

structural, and cultural aspects. In summary, it highlights that the government's housing designs do not align with the culture 
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The analysis of modern Kon Muang housing in the 

previous chapter, which shares similarities with those 

affected by the 2014 earthquake, demonstrates the 

enduring strength of its habitation characteristics, functional 

space layout, house construction practices, as well as the 

beliefs in animism, sacredness, and the value of family and 

community bonds. Despite being influenced by the Siwilai 

modernisation, leading to smaller house sizes and the 

adoption of new materials and techniques, these aspects 

cannot undermine the cultural beliefs and customs deeply 

rooted in Kon Muang housing culture.  

As a result, the studies uncover the consistent 

progression of spaces and structural practices, showcasing 

the continuity of spatial and structural types within modern 

Kon Muang housing culture. The data regarding these 

spatial and structural types are compiled into design briefs, 

offering suggestions for integrating them into housing 

designs that maintain the cultural appropriateness for the 

Kon Muang people and their housing culture. 

The Thai government responded to the 2014 

earthquake in Chiang Rai province by developing designs 

that specifically intended for earthquake victims. Alongside 

various other house designs for normal circumstances 

provided by the DPT for the general population, these 

earthquake-resistant house designs were designed to 

address extraordinary circumstances. They were 

particularly targeted at people living in the northern region, 

who are at risk of earthquakes in the future. 

Despite the government's efforts, the adoption of 

these earthquake-resistant house designs has not been 

successful, as indicated in chapter 2. The reasons for their 

limited use remain unclear due to insufficient detailed 

information and architectural studies pertaining to these 

specific designs. Consequently, the implementation of 

these earthquake-resistant houses in the earthquake-prone 

areas of the northern region, where they could significantly 

benefit the local inhabitants, has not been widely realized. 

To address this situation, a comparative analysis will 

be carried out, applying the design briefs derived from the 

examination of Kon Muang culture in previous sections. The 

primary goal of this analysis is to identify similarities, 

differences, and necessary improvements to integrate the 

earthquake-resistant house designs with the Kon Muang 

culture and people. 
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The analysis will adopt a typological study approach, 

similar to the previous Kon Muang housing studies. It will 

explore the origin and design perspective of these 

earthquake-resistant houses while also considering any 

community-oriented aspects present in the housing 

designs. 

The primary objective is not to criticise the 

government's house design and provision. Rather, the 

focus is on demonstrating the potential benefits of 

integrating design briefs derived from the study of Kon 

Muang housing culture. This approach aims to shed light on 

aspects of housing designs that can be improved and 

highlight specific elements in space and structure that might 

be overlooked but hold significant importance for the Kon 

Muang people.  

In this manner, the analysis seeks to provide 

valuable insights and evaluations of the designs, with the 

aim of considering their incorporation into future housing 

projects in the northern region. 

In the following section, an initial analysis of other 

government-produced house designs and plans, including 

affordable sustainable and elder-friendly designs is carried 

out. The purpose of this analysis is to showcase their 

design concepts and provide a comprehensive 

understanding of the government's approach in addressing 

and processing permanent housing designs for both normal 

circumstances and for the earthquake victims. 

 

 

 

 

 

 

 

 

 

 

 



286 
 

7.1 Analysis of the government housing concept and 

the community relationship 

 

 Generally, the concept of government houses was 

speculated to be designed for a better lifestyle and rarely 

related to the traditional living quality (O'Brien, 2004). In 

Thailand, the concept of a housing community changed 

from intimate housing in a communal village to a housing 

estate developed in the mid-20th century. All modern 

housing estates in Thailand follow the gated-community 

concept and are found all over the country (Kuanchom, 

2006). 

Thailand's modern housing estate development is 

generally called a 'village' but contains similar-looking 

houses in a vast land area with shared facilities such as a 

sports club. Because of the gated community concept, the 

preferences for living in modern housing estates revolved 

around security, infrastructure, and proximity to the city 

(Kuanchom, 2006; Vangjeen, 2018). Compared to the 

intimate rural village concept, as analysed in chapters 5 and 

6 (figure 64), the village concept of the modern housing 

estate community is dissimilar. 

 

Image source: https://www.thepsirivilla.com/ 

(top), author’s (bottom) 

 

Figure 119: Village concept of a modern housing 

estate which implied to be an inspiration for 

government designs 
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The modern housing estate concept was created to 

serve the people who live closer to cities and is suitable for 

a middle-class population. Houses are built within small 

plots of land to maximise quantity within the housing 

estates, reducing the space between each house (figure 

119). Notably, the house designs in a housing estate are 

duplicative, and each house is constructed adjacent to its 

neighbour. Thus, the broad concept of housing estate does 

not encompass the concept of community or any 

relationship of housing related to society as a whole. 

On the contrary, the low-income rural people who 

live in the earthquake-prone areas in the northern region of 

Thailand have specific values individually and collectively, 

as exhibited in chapter 6. These cultural qualities 

determined how people in the intermediate culture live and 

have created their housing according to these beliefs amid 

the contextual environment.  

This broad community composition analysis displays 

the difference between modern and Kon Muang housing 

concepts and community perception, where modern 

housing designs are created and serve different groups of 

people.  

Images of one of the typical modern housing estate designs found 

across Thailand (top) compare to the government housing design 

for earthquake-prone areas (bottom). They share similar features. 

 

Image source: Fazwaz Group (Thailand) 

https://news.fazwaz.co.th/wp-

content/uploads/sites/2/2019/06/104962-768x288.jpg (top), 

(Ornthammarath, 2015) (bottom) 

Figure 120: Typical modern house and the 

earthquake-resilient house design in Thailand 
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 Figure 120 demonstrates the similarity between a 

modern house constructed in a gated community (figure 

120, top) and the 3D image of one of the government 

earthquake-resilient housing designs (figure 20, bottom). 

Moreover, the earthquake-resilient house design displays a 

computer-generated individual house. The generated 

atmosphere resembles am ideal environment and 

atmospheric setting displaying traits of wealth and a middle-

class lifestyle (Blakely & Snyder, 1997; O'Brien, 2004). 

This initial analysis confirms that the Thai 

government’s derived housing design concept from the 

modern housing estate and housing design popular among 

urban middle-class people. It is designed to optimise 

privacy needs, security, facilities, and infrastructure for 

urban commuting (O'Brien, 2004). 

The results show that the government house follows 

this design concept for many reasons such as fast build and 

duplicative property, control for safety and standardisation 

of materials, and conveniences in design distribution and 

materials quantity calculation. On the other hand, culture 

and community relationships remain excluded. At the onset, 

the government's housing designs disregard the people’s 

requirements, primarily in contextual and cultural 

conditions.  

Therefore, the analysis highlights the different design 

concepts between the government housing designs and the 

Kon Muang design at the community scale. The modern 

housing estate concept may be appropriate and preferred 

by the people who live in urban areas, but the robust 

connection between the rural Kon Muang people to the built 

environment and contextual practices is absent. Even 

though the appearance of a village is displayed in the 

housing estate concept, the configuration and the 

interrelationship between the roads, houses, and 

compounds are entirely different (figure 121).  

Consequently, starting from the community and 

house relationship level, the government housing designs 

are not appropriate to the Kon Muang culture’s needs for 

collective intimacy practices. 
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Images showing the comparison between the 

Kon Muang rural housing compound (top) and 

the imagined earthquake-resilient house 

community (bottom).  

It displays the fundamental differences 

between the modern Kon Muang village and 

the compound concept influenced by animism 

and kinship versus the intended village 

configuration of the modern housing estate, 

which the government used for earthquake-

resilient housing designs  

Modern housing estate 

community 

Rural Kon Muang housing 

community 

Figure 121: Comparison of modern Kon Muang 

community derived from chapter 6 and modern 

housing estate village relationship 
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7.2 Other government housing designs for normal 

circumstances 

 

Chapter 2 reveals that the higher download counts 

may indicate a greater appeal and demand, while the lower 

download rates may signify the mismatch between the 

designs and the people’s preferences. Notably, the 

government house designs such as the elder-friendly 

designs and earthquake-resistant designs, exhibit a 

Eurocentric influence (figure 12) with the exception of the 

affordable sustainable housing designs collection that 

incorporate traditional central-region Thai elements (figure 

122). 

For example, the newest elder-friendly houses by 

DPT display a direct influence of a modern house with 

gable roof appearance without roof overhang and sleek 

modern materials. This housing style is popularly 

understood by Thai people as the Nordic House Style with 

inherited issues like heat and rain due to the inappropriate 

house style and Thailand’s context (Kacha Thailand, 2022; 

TOA, 2021). DPT chose to employ this style for the elder-

friendly housing designs which received large amound of 

views but only few downloads (figure 12).  

In terms of the plan, the comparison between the 

elder-friendly and earthquake-resistant designs by DPT 

display similar configurations, size, and orientation (figure 

122). The comparison demonstrates that DPT has made 

modification drastically in the exterior appearance while the 

plans and functionality received minor alterations.  

In this case, the similarity in plan, even though the 

two house designs are intended for different users, 

contexts, and circumstances, reveal the main concept of 

the government’s implementation and views on housing 

design and provision, which is similar to the concept of 

modern housing estate project as investigated in the 

preceding section. The similarity in house designs for 

different users and contexts reveals the government's 

preference for a standardised approach to housing. This 

approach may lead to cost-efficiency and faster 

implementation. However, it necessitates careful 

consideration of local needs, especially when designing 

housing for specific circumstances.  
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Figure 122: Typological analysis of plan between DPT earthquake-resilient and elder-friendly houses 
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Another example of the designs appealing that may 

reflect in number of views and downloads by the people can 

be observed in the affordable sustainable housing collection 

(figure 123). This design effectively incorporates elements 

of traditional central-region vernacular houses, including the 

roof shape, plan orientation, and exterior materials depicted 

in the perspective image. A plan analysis reveals that the 

affordable sustainable housing designs by DPT share 

similarities with traditional house plans, with some 

modifications in the size of the terrace, which is now more 

square rather than elongated. Nonetheless, the overall 

function organization bears resemblance to traditional 

houses in terms of orientation, functions, proportion, size, 

and configuration, even incorporating the raised platform 

configuration. 

In this particular case, the traditional housing designs 

seem to have a stronger appeal due to their depiction within 

a familiar context in the advertisement, the organisation of 

the floor plans, and their overall appearance on the DPT 

online platform. Compared to the modern-appearance  

 

In examining the housing designs offered by DPT, it 

becomes apparent that the two houses they offer display 

contrasting approaches. Chapter 2 investigates 

comprehensively into the difference observed in the number 

of downloads and views for each design. The modern 

housing designs tend to adhere to modern housing estate 

configurations, resulting in an all-modern appearance that 

shares some similarities in plans and overall house shape. 

On the other hand, the affordable sustainable housing takes 

a different route by integrating elements of traditional 

central-region vernacular housing into their new design. 

The significance of this comparison lies in the 

endeavor to integrate traditional elements into the design, 

resulting in a compelling appeal that echoes with the 

housing practices and cultural values of the users, 

especially the locals in the central region. Moreover, it 

reinforces the observation that while affordable sustainable 

housing designs stand as exceptions, other modern 

housing designs tend to adhere to the modern housing 

estate design concepts, which have become widely 

adopted by the Thai government.  
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However, it is important to note that these housing 

designs by DPT serve as examples for normal 

circumstances and do not target specific users. They lack 

consideration for particular cultures or the requirements for 

physical and mental recovery. Nevertheless, the inclusion 

of traditional and familiar spatial organisation reflects the 

fundamental perceptions of how local people view housing 

designs. 

 In contrast, the earthquake-resistant designs are 

designed for specific users and purposes, extending 

beyond mere organisation and functional composition. They 

encompass vital spatial, structural, and cultural 

relationships, as elaborated in chapters 5 and 6, which are 

crucial for the Kon Muang people – the designated users of 

this housing design. To avoid mismatched housing designs 

for this specific scenario, DPT should refrain from using 

similar modern housing estate design concepts while 

creating housing for Kon Muang victims. 

The following analysis explores into the earthquake-

resistant housing designs, highlighting their spatial, 

structural, and cultural aspects essential for both seismic 

activities and the victims' culture.  
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Bedroom 

 

Central 

Living Area 

Terrace 

Bedroom 

Central 

Living Area 

Terrace 

The analysis highlights the striking similarity in the plan between the DPT's housing 

design (top right) and the traditional central-region vernacular housing (bottom left). The 

two plans share comparable proportions, ideas, sizes, orientations, and compositions 

Source: (DPT Online, 2022)(top row), Baan Lae Suan, 

https://www.baanlaesuan.com/178487/houses/vernacular_architecture (bottom left) 

Figure 123: The image showcases the 2021 newest addition to the government's 

website – the Affordable Sustainable Housing design. This latest design is now 

available for people to download.   
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7.3 Typological analysis of the government’s 

earthquake-resistant housing designs 

 

For the typological analysis of the government’s 

earthquake-resistant house designs, the analysis follows 

the previously formed design briefs, specifically concerning 

design brief 2, spatial type, and design brief 3, structural 

type. In addition, the information on culture will be utilised 

throughout the analysis because the conceptual cultural 

aspects of the Kon Muang people are infused into spatial 

and structural practices. Therefore, design brief 1 and 

cultural information are utilised in parallel with other design 

briefs. 

The following (figure 124) displays five different house 

designs extracted from the Department of Public Works, 

Ministry of Interior, Thailand, under the earthquake-resilient 

housing designs category. Five designs were produced and 

provided free for the victims to choose from: four double-

storey house configurations with a variety of rooms and one 

single-storey house.  

In addition, another variation of the single-storey 

house design replaced a frontal stair with a ramp, but the 

overall interior plan remains similar. In this research, the 

first five government house design samples are used for 

this typological analysis. 
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GH1 

GH2 

GH3 

GH4 

GH5 

There is one design of a single-

storey house and four different 

double-storey designs. However, 

since most of the modern Kon 

Muang houses belong to a double-

storey housing configuration, four 

double-storey houses and one 

single-storey designs will be used 

in the analysis.  

Image source: (DPT, 2017)(right 

column) 

 

Figure 124: Five housing designs 

from the Thai government 
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GH1 GH2 GH3 GH4 GH5 

First-floor plan 

Ground-floor plan 

 
Figure 125: A comparison of all government house (GH) plans 
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7.2.1 Spatial typology analysis 
 

7.2.1.1 Government-designed houses plan 
 

 According to the housing design by the Thai 

government, eight main functions are separated by the two-

storey configuration of the house (figure 124). These 

functions are the front porch, living room, bedrooms, 

kitchen, dining room, toilet, balcony, and parking space. 

Notably, the parking space is the most distinctive function 

differentiating it from rural Kon Muang housing as a modern 

aspiration in the modern housing concept. The plan can 

further be seen as compartmentalised with walls on both 

storeys.  

 In terms of size, all government housing designs 

seem to have a similar size, especially living rooms. The 

bedrooms on the first floor are categorised into small and 

large. All kitchens and toilets are configured within the 

house area and are accessible from the interior only. 

Compared to the modern Kon Muang kitchen and toilet 

concept, the government house designs include the kitchen 

and toilet for the interior areas. Therefore, it may be 

concluded that the house plans are contained and not as 

open for public or communal activities as the spatial 

organisation concept in the Kon Muang housing. 

 The following sections further analyse each space 

compared to the three essential functions according to the 

spatial design brief, the Charn, Tern, and Hong Non, which 

are predominantly regarded as interconnected functions 

required by the Kon Muang housing culture. 

 

7.2.1.2 The Charn space of the government-

designed houses 

 

 In the traditional and modern Kon Muang housing, 

the Charn space is presented regarding kinship and 

animism physical and psychological symbols. However, 

such space seems less important in government-design 

house plans (number 1 in figure 124). For example, the 

GH1 house plan has no Charn space at all, while the other 

house plan contains minimal space at the front of the 

house. 

The urban context and the modern housing estate 

design concept presumably alter the design for hospitality. 



299 
 

Therefore, the concept of hospitality diminishes in the urban 

context, replacing it with privacy and security concerns. 

From the house plans of GH2-GH5 (figure 124), the double-

storey houses contain more bedrooms, indicating a more 

significant family structure and several households. 

However, the Charn space, now labelled as a porch, is 

notably smaller than other rooms and similar in size to all 

government house plans. 

The functions of such space are not indicative. For 

example, the porch area is placed immediately at the front 

of the house, but its size does not allow gatherings or 

reception activities. At least not the kind of gatherings 

familiar in the rural Kon Muang culture. In the previous 

chapter 5 and 6, the Charn space accommodates 

exceptional events such as a funeral or a wedding attended 

by the whole rural community (Tangtriamjai, 2002). 

Therefore, more than ten people can fit into the Charn 

space for the immediate family attendees (Kanthima, 2015). 

Other villagers can be found in the Khuang Baan space.  

In the modern Kon Muang community, the 

requirement for such gathering and shared activities 

remains (Sresunt, 2020; Thanawutto, 2011), especially in 

agricultural-related activities (Vanwambeke, et al., 2007), 

which provides a robust indication of strong kinship (Panin, 

2019). 

According to the Charn space analysis in chapter 6, 

modernisation does not negate the spatial use of the 

modern Kon Muang Charn space. In contrast, the Charn 

space in modern Kon Muang houses is ample and used to 

accommodate communal activities.  

Compared to the government house plans, however, 

the plans (figure 124) display the frontal porch (number 1) 

as the space before one can enter the house. In this case, 

the porch in these plans could only be used as a pedestal 

going into the living room or as a living room entrance.  

Moreover, compared to the Charn space spatial 

enclosure practice analysed in chapter 6, the government 

houses’ porch area is separated from the interior due to the 

walls placed immediately between function number 1 and 

number 2 in the plans (figure 124). Subsequently, the space 

that is supposed to be the Charn space seems inadequate 

for the local Kon Muang people to use as a reception area. 
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7.2.1.3 The Tern space of the government-

designed houses 

 

 In the government-design houses plan (figure 124), 

the space that provides functions similar to the Tern space 

is represented in a designated space labelled as a living 

room. In all government house plans, the living room is 

located on the ground floor and is accessible immediately 

from the parking space or the front porch. Notably, the 

concept and the openness of the space are limited by the 

enclosed walls on three sides except the one that leads to 

the kitchen or dining room in GH2 to GH5. In the GH1 plan, 

a single-floor house has no designated kitchen or dining 

room, so the living room reaches the bedroom door.  

It seems the GH4 plan is the closest in terms of 

similarity of the spatial organisation of Tern space. The 

living room is fully opened to the back of the house where 

the kitchen and dining area are predetermined. The living 

room and dining area are almost blended into one open 

space, with the living room encircling the dining area into a 

corner and offering the only way through to the kitchen.  

 Principally, the Tern space is a semi-private space in 

the spatial type of Kon Muang culture. The hierarchy 

influences a strict custom of appropriately entering, 

possessing, and positioning oneself in the spaces. 

According to the stringent pattern of ascending the spatial 

hierarchy, most government house plans obstruct the 

increasing and decreasing spatial hierarchy degree. For 

example, in GH2-GH5, the living room is positioned close to 

the front of the house, while the main entrance is in the 

middle. Therefore, the public could immediately reach the 

semi-private Tern area without the Charn screening space, 

which could be seen as intrusive compared to the strict Kon 

Muang housing privacy culture.  

 Another observation about the Tern space difference 

between the government houses and modern Kon Muang 

houses is the level of adaptability and openness of the 

space.  
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Image source: LaVilla Posh Housing Estate; https://www.lavillaposh.com/gallery-detail.php?galleryID=5 (middle and right columns) 

First Floor 

 

Ground Floor 

 

Suggestive placement for TV 

and sofa set 

Windows pair and a blank 

wall for a specific placement 

of bed 

GH2 

Figure 126: An analysis of the predetermined windows’ location on modern houses’ walls suggests the placement of  

furniture and limit the flexibility of activities 
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For example, the wall configuration of the 

government house designs is constructed with a suggestive 

placement of specific furniture and activities (figure 126). 

The design notion can be seen in all government housing 

designs. For instance, the plan of GH2 (figure 125) shows a 

living room on the ground floor with a pair of windows 

sandwiching a blank wall. The suggestive placement is for a 

sofa set and a TV counter. On the first floor, a bedroom is 

designed with similar opening placement and bed 

positioning. Windows and bed positioning design concepts 

are found in bedrooms in all government-designed housing 

which shows that the government house designs are 

derived from the modern housing designs found in the 

typical housing estates. 

The government-designed house and the modern 

housing design that prominently regulates the use and 

configuration of space may not be appropriate to the local 

culture. The specific architectural arrangement, such as 

windows and walls, indicates constraints of the architecture, 

which is contrary to the openness concept in the Kon 

Muang housing culture. Openness and transparency beliefs 

are essential in the Kon Muang spatial hierarchy, especially 

in the Tern space. The Tern space for the modern Kon 

Muang people allows the household to manage and make 

personalised settings. Although the modern Kon Muang 

housing has a floor separation in this Tern space, the flow 

of activities, openness, and interactions between people 

and floors are still mandatory for the locals. 

The Tern area, labelled a living room in the 

government designs, is enclosed with walls and specific 

opening positions. It indirectly controls how the space is 

used and limits the choice for the homeowners to make 

personalised settings. Predetermined placement and 

location of rooms also limit the choices locals can organise 

the space according to the auspicious belief.  

Moreover, the Tern space belonging to the semi-

private spatial hierarchy is found on the first-floor Kon 

Muang modern house (figure 74). It is where the sacred 

area is found due to its appropriate position on the top floor 

of the house remains in the symbolic middle ground. The 

sacred area requires space for spiritual worship and 

religious activities.  

The government-designed house does not offer 

much space on the first floor. The tiny space in front of the 
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bedrooms can be observed, configured more like a corridor 

than a semi-private space. For instance, the dimension of 

the first-floor space of GH4, the largest of all, in front of the 

bedrooms, according to the DPT’s construction drawing, 

signifies a 2.00 x 3.50 dimension, approximately 7 sq.m in 

area. Meanwhile, in the modern Kon Muang house, the 

Tern space in front of the Hong Non spaces, KM4, which 

has the smallest Tern space of all samples, is 

approximately 36 sq.m (figure 127).  

 

 

 

In the analysed modern Kon Muang houses, the first-

floor area is used for the spirits' altar and an indication of 

hierarchical space, providing ample area to support 

activities. However, the comparison (figure 127) 

demonstrates that the government house designs do not 

support such activities on the first floor due to the small 

space. 

Therefore, the living room of the government houses 

does not equal the Tern space. It may have spatial support 

for living space or general household activities but lacks 

other aspects of the appropriate Tern space, which is the 

ability to adapt and support the interaction between open to 

semi-public and public spaces. Most importantly, the living 

room limits the interaction between the ground floor and the 

first floor. Critically, it neglects the spiritual perception 

between the floors and lacks an indication of the spatial 

hierarchy.  

 

 

Figure 127: Comparison of the first-floor Tern space of 

GH4 (left) and KM4 (right) 
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7.2.1.4 The Hong Non space of the government-

designed houses 

 

The Hong Non space is represented in bedrooms in 

the government housing designs. All bedrooms are found 

on the first floor in every double-storey house design. 

Notably, the number of bedrooms is more than in traditional 

and modern houses except for the single-storey design. 

According to the previous chapter 5, the quantity of Hong 

Non is essential in house construction planning and directly 

linked to the family structure custom and the housing 

compound culture. This practice is also endured in modern 

Kon Muang houses in chapter 6. 

The plan organisation of the bedrooms of the 

government-design houses indicates the attempt to add as 

many rooms as possible into the floor plan. According to 

figure 125, one bedroom is larger than the rest in cases like 

GH2, GH3, and GH5. It can be implied that the largest 

bedroom represents the Kon Muang housing culture, where 

the primary bedroom belongs to the head of the family and 

their partner. However, the most prominent bedroom for the 

head of a family should also be located in the auspicious 

direction according to the animism concept analysed 

earlier.  

Bedrooms, large or small, of the government house 

designs implicitly are not designed for direction-specific 

relative to the nature of the drawings provision and the 

concept of duplicative modern home designs. The 

government-design houses are provided as a standalone 

drawing that is intended for any location. The locals may 

find it challenging to deploy the designs to their site as well 

as direct the bedrooms to follow the auspicious axis. 

Combined with the predetermined location of windows and 

doors that cannot be changed and the packed bedrooms’ 

organisation on the first floor, the auspicious bedroom 

direction may not be appropriate according to the Kon 

Muang culture. 

Another investigation of the government house 

designs revealed that the size of the bedrooms is larger 

than the analysed modern Kon Muang Hong Non spaces. 

According to chapter 5, the Hong Non space and sleeping 

practices do not require furniture in the space. Only rollable 

mattresses would be found inside and then should be tidied 

up and put away upon awakening (Kruaraya, 2011). This 
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practice is also found in the modern Kon Muang houses in 

chapter 6, where the size of the Hong Non spaces is 

similarly small, indicating that no large furniture is kept 

inside.  

However, the government house designs' bedrooms 

are large compared to the modern Kon Muang house 

analysis. Combined with the investigation of predetermined 

window placement in the bedrooms (figure 126), the 

designs indicate that furniture is suggested to be placed 

inside the bedrooms, thus explaining the ample space.  

According to the previous chapter 6 analysis, 

furniture brought about by this modernisation concept only 

impacted the Tern and Charn spaces for communal and 

private activities but not in the Hong Non spaces, where 

objects are kept at a minimum. According to the 

construction drawings, each bedroom has a TV cable 

system line to be installed within the bedroom. Adding a TV 

inside the bedrooms is unusual for Thai people (Nanta, 

2009). Even less so in the rural Kon Muang people, where 

even a bedframe is as uncommon (Panin, 2018; 

Suphaphatbongkot, 2017). Instead, TV and electrical 

appliances are used in the Tern and Charn spaces.  

 Therefore, even though the primary function of the 

bedroom is sleeping, which equals the Hong Non space 

found in the modern Kon Muang culture, the abundant 

bedroom size provided by the government house designs is 

unnecessary for the modern Kon Maung people. 

Additionally, the inability to adapt the room to meet the 

appropriate orientation for the auspicious axis makes this 

bedroom in the government house designs ill-suited for 

modern Kon Muang people and culture. It shows a lack of 

regard for animism, which this analysis has shown 

regulates the worldview of Kon Muang people symbolically 

and psychologically. 

 

7.2.1.5 The dining room, kitchen, and toilet of the 

government-designed houses 

 

 Government house designs include areas in the 

ground-floor plan for convenience. Some areas are 

designated as a room with a complete enclosure, such as 

the kitchen and storage, while others are partly covered, 

such as the garage. Notably, there is a designated dining 

room in the government house designs where dining as a 
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specific activity is practiced in a designated room. This is 

different from the modern Kon Muang culture. 

In the Kon Muang culture, eating is a daily socialising 

activity in Tern or Charn spaces depending on the 

occasion. In both spaces, the dining activity represents 

hospitality and solidarity events of the culture as it inclines 

towards a gathering rather than a solitary activity.  

This idea is exemplified in how people greet each 

other: 'Kin Khao Yang?' or 'Have you had rice yet?' when 

they see each other. It also is interpreted as 'What are you 

eating?’ Alternatively, 'What did you eat?' when people see 

each other during mealtimes (Apiwongngam, 2014; Nanta, 

2009). Passerby could also be invited to join the meal to 

share the hospitality concept of this activity as a group of 

kinship beyond biological relationships (Trankell, 2013). As 

a result, dining is flexible and happens in the space related 

to the public or communal spaces, and no specific room is 

required. It is in line with kinship regard and transparent 

spatial organisation of modern Kon Muang people. 

Compared to the government-design house, eating 

is compacted into one area at the back of the house (figure 

125). In cases like GH2 and GH5, the specific dining area is 

cut off from the flow of the functions from the semi-public 

area. It could be examined by the small wall opening as an 

entrance to the dining room. In GH1, there is no specific 

area for the dining room. Instead, a small area for the 

pantry is designed.  

The analysis of the dining room in the government 

house designs indicates that the space is designed to 

support privacy. The designated space and enclosure 

design suggest that the dining activity is kept at the back of 

the house rather than to promote intimacy and hospitality 

between the household and neighbours. The previous 

chapters demonstrate that kinship remains prominent in the 

rural Kon Muang community even when modernisation has 

been introduced. Therefore, the dining space provided in 

the government house designs does not provide adequate 

kinship gestures, and the flexibility to adapt such space for 

other activities is limited. 

Similarly, a kitchen is designated as a room in 

government housing design. In the Kon Muang culture, 

cooking local food requires excellent ventilation due to the 

cooking fume and pungent spice odour (Khammoon & 

Oranratmanee, 2017; Panin, 2014). The rural agrarian 
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community has made Kon Muang cooking a regular activity 

because of the housing compound culture. Vegetables, 

spices, and ingredients are usually planted in the 

compound and regularly used in cooking sessions without 

further purchase (Nanta, 2009).  

In modern Kon Muang houses, the kitchen is 

regularly used for family and housing compound activities in 

some communal congregations. With the need for 

ventilation and semi-public use, the kitchen is usually 

constructed as an exterior attachment to the house 

accessible from the back or the interior. Therefore, no walls 

are preferred for increased ventilation and communal 

cooking preparation activities.  

Comparably, the designated kitchen is placed inside 

the house in the government housing design. In this case, a 

kitchen design follows a modern indoor kitchenette setting 

that only allows for considerably lower cooking fume and 

odour than in the traditional and modern kitchen. The 

design provides few openings, and the cooker hood 

substitutes the ventilation system (Pimwern & Phetsuriya, 

2014). Correspondingly, counters and cabinets are 

designed to accompany kitchenette cooking activities. 

Compared to Kon Muang's cooking and kitchen 

style, the government housing’s kitchen may be adequate 

enough for family cooking. According to the modern Kon 

Muang kitchen practices in chapter 6, the kitchen is an 

attachment to the house to support shared activities and 

better ventilation.  

In the government house designs, the enclosed 

kitchen design does not prevent family cooking. However, it 

impedes the ability for shared activities and communal 

support. Moreover, the enclosure of the kitchen signifies the 

incomprehensive understanding of Kon Muang's cooking, 

as analysed in previous chapters. Therefore, space 

compartmentalisation, a cooker hood, and other cooking 

methods would subsequently be needed for this 

government-housing design, leading to extra costs for 

house construction. 

The toilet situation offers a similar idea attached to 

the original house. Even though both toilets and kitchens 

are built for each house individually, others can use them in 

extraordinary circumstances, such as public events 

(Chotisukhratn, 2019). This practice is found in the analysis 

of the modern Kon Muang houses in chapter 6. 
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In parallel, the kitchen and toilet concept, distinctive 

within the Kon Muang culture, represents the space that is 

not privately reserved for one house but rather a flexible 

space that supports the community as long as these spaces 

are placed according to the appropriated public hierarchy. 

This way, the enclosed spatial design of the government 

house hinders the intimacy and hospitality nature of the Kon 

Muang people.  

In summary, according to design brief 2, spatial 

typology, government house designs lack the appropriate 

spatial organisation, especially the space that articulates 

Figure 128: A diagram displays the spatial organisation of the DPT earthquake-resistant house design compared to the modern Kon Muang spatial 

organisation, which derived directly from the traditional Kon Muand housing concept. 

The analysis uncovers that the architectural layout of the DPT house diverges from the spatial norms of the Kon Muang people, which have 

evolved from the traditional Kon Muang culture in conjunction with the incorporation of Siwilai modernisation. This observation highlights that the 

design of DPT housing does not adequately accommodate animism and kinship practices within its spatial configuration. 
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animism and kinship. Most house designs are designed 

with considerable enclosure, implying the exclude of 

interactions between interior spaces and exterior as 

demonstrate in figure 128. It can be assumed that the 

government houses were designed under the impression of 

using the house in urban areas where the community 

relationship may be diminished. Since the modern Kon 

Muang community is still strong in the rural area, denying 

such intimate activities would result in the 

inappropriateness of spaces physically and culturally. 

The following section analyses the government 

house designs for their structure and material aspects 

according to design brief 3, structural type. Similar to the 

spatial type analysis, cultural aspects of the Kon Muang 

people are aligned with the structural analysis. 

 

 

 

 

 

7.2.2 Structural typology analysis 

 

 According to design brief 3, structural type, the 

configuration of a house should include the grid system 

column placement, the bracing floor structure, flexible 

joinery as opposed to nails reliance, and a sturdy roof 

structure attached to the main house structure. Altogether, 

timber is preferred for its durability and flexibility, while a 

modern appearance can be applied with the appropriate 

bracing framework. Above all, the construction processes 

and material procurement must be intuitive, local, easily 

understandable, and able to recreate and support collective 

practices. 

 The first distinctive feature of the government house 

designs is that they are produced elsewhere without users' 

participation. Instead, the designs are provided in 

construction drawings for people to read and understood. 

Construction drawings are downloadable on the DPT 

website as emphasised in chapter 3, and people can apply 

for a building permit using these designs. The drawing 
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contains architectural and structural drawings as per 

Thailand's construction standards. The government hoped 

these plans will be used by the people who live in 

earthquake-prone areas and suggested these plans to aid 

with the design and drawing-up costs (DPT, 2017). The 

official statement does not address whether these designs 

are intended to be supplied to the local authorities or 

directly to the community. Instead, it states that these 

designs will only be available for online obtainment. 

Inarguably, the distinction between the government 

houses and the traditional and modern Kon Muang houses 

is the material. In traditional houses, wood was a dominant 

material used in most parts due to its availability and the 

symbolic meaning of natural material. In contrast, in 

government-design houses, reinforced concrete is 

predominant in most parts of the house.  

The reinforced concrete is specified in the drawings 

from the roof to the underground, especially in the 

earthquake-resilient support structure, which requires extra 

reinforced rebars and a specific concrete mixture (figure 

129). This technical implementation is in line with the safety 

and standards as per the Department of Public Works and 

 

Source: (DPT, 2017) 

Figure 1017: Example of the technical drawings for earthquake-

Figure 129: Example of the technical drawings for 

earthquake-resistant parts from GH4 house 
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Town & Country Planning of Thailand, which have been 

approved by technicians, architects, and structural 

engineers (DPT, 2017). Notably, reinforced concrete is an 

efficient material for people who can afford to build a house 

with the help and consultation of on-site engineers and 

architects. Also, the earthquake-resilient mechanism shown 

in the drawings requires professional constructors, 

increasing expenditure. 

However, due to the complexities of house 

construction and material procurement, the potential 

homeowner of this design must source funds for both the 

team of constructors and material procurement. Therefore, 

it is not affordable for the general Kon Muang population, 

particularly those in a low-income rural setting. For 

example, The Department of Public Works and Town & 

Country Planning of Thailand suggests that the GH4 house, 

the largest, would cost 2,304,000 baht1 to build in 2017. 

Furthermore, according to the latest National Statistics of 

Thailand published report, average families in the northern 

region have the lowest household income compared to 

 
1 Approximately £50,330 in August 2022 
2 Approximately £367.15 in August 2022 

other regions (NSOT, 2021). For instance, Chiang Rai has 

the lowest average monthly income per household in 

Thailand at only 15,618 baht2 per month compared to the 

national average of 27,000 baht3 (NSOT, 2022). Therefore, 

typical Kon Muang families must collect and save money for 

almost 150 months to build earthquake-resilient houses 

proposed by the government. 

The cost of constructing correctly is problematic. A 

parallel issue emerged when the government designed 

houses to alleviate flood damages, but they did not appeal 

to the locals due to the over-technical design and, 

importantly, the expensive price (Pradit, 2011). Similarly, in 

Nepal, a housing study in an earthquake-prone area found 

that locals could not afford the modern technique supplied 

by the government sectors (Gautam, et al., 2016). 

 The technical drawings example from the GH4 

house design (figure 129) shows extra material required for 

earthquake resiliency. In the case that this house is built, 

more work, a higher cost of overall house construction, and 

an underground foundation pile, as seen in the drawing, 

3 Approximately £639.35 in August 2022 
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would be expected to obtain. However, this is perhaps 

difficult to obtain locally. There is no official assessment for 

the built houses nor the provision of constant engineers or 

technicians to the site to ensure that the local construction 

team is following the technical drawings correctly. 

Ultimately, the construction of unmonitored houses could 

lead to a higher risk and dangerous situation without the 

homeowners realising it. 

 The government-design houses' structural type 

comprises the reinforced-concrete structure and its 

correlated components (figure 129). The earthquake-

resilient properties come from the embedded steel bars 

from the underground foundation, columns, and beams. It is 

undeniable that the technical methods were designed to 

withstand the laceration of the structural parts, which 

remains one of the main weak points of poorly engineered 

buildings to the earthquake lateral forces (Chimi & Cheki, 

2016; Dogangun, et al., 2006; Xie, et al., 2019). 

The damage to the house in the 2014 earthquake is 

prominently related to masonry and reinforced concrete 

structures (Chaladdee & Sethabouppha, 2014; Pimanmas, 

2014). Adhering to the official reinforced concrete 

construction guidelines would certainly lead to a safer and 

more accurate building approach. However, within the rural 

community of Kon Muang people, various challenges 

persist due to the complexity of information, lack of 

knowledge and training, unfamiliar reinforcement 

techniques, and inadequate supervision. These factors 

continue to create obstacles to safe construction practices 

in earthquake-prone areas. 

In chapter 6, when analysing the construction 

knowledge of the modern Kon Muang people, it is evident 

that their practices are proficient and largely passed down 

through generations. However, these practices primarily 

revolve around timber methods, which are not at all 

employed in the government house designs. The 

subsequent section highlights the disparities in the designs, 

encompassing the differences in structural planning and 

constructional elements compared to the conventional 

practices of the Kon Muang people. 
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Figure 130: Isometric diagrams compare the simple grid system planning of the modern Kon 

Muang Housing (left) and the complex structure of the reinforced-concrete structure (right). 
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For the overall structural analysis, the government 

house structure is entirely different in terms of configuration, 

methods, and materials (figure 130). All structural parts are 

in-situ reinforced concrete, which must be implemented 

simultaneously. Therefore, the ability to separate the 

structural parts into different groupings similar to the 

traditional and modern Kon Muang houses is not 

necessary.  

Regarding foundation and column practices 

established in the design brief, the structure type of the 

traditional and modern Kon Muang houses relies upon 

understanding space and the use of space. It could be seen 

in the way the grid structure of the house was planned, and 

that grid determined space. The structural parts were added 

to the grid to create rooms, while the exact method 

determined the height and platform differences 

(Oranratmanee, 2015; Thubthun & Tandikul, 2017).  

However, the reinforced concrete foundation and 

columns used in the government house designs rely on a 

different method. The general reinforced concrete structure 

is considered and planned after the rooms and spaces are 

determined (Lohse, 2019). In contrast, in the Kon Muang 

housing culture, the grid system of foundations and 

columns is planned before the functions are determined. 

Therefore, the government house designs suggest a 

different house construction and planning method, which 

altogether influences different construction and spatial 

planning processes. 

Similarly, according to the floor structure design 

brief, the web of timber floor structure of beam insertion, 

joists placement, and different floor heights that help 

different bracing locations in columns are not found in the 

government house designs. Instead, the web of reinforced 

concrete beams is constructed on both floors adduced to 

the different rooms and walls' positions. It may provide 

earthquake-resistant properties to the house, but it is not 

adaptable nor easy to comprehend.  

The main distinctive feature of the government 

house design for the roof structure is the flat roof 

constructed with steel and metal sheets of roofing material. 

The steel is connected to the reinforced concrete beams on 

the roof with bolts, and due to its fewer members, the roof 

seems to be very light.  
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It is entirely different from the design brief regarding 

the roof construction method. The requirement to attach the 

roof to the main body of the house’s structure is present. 

Nevertheless, due to the lightweight property of steel-

structured roofs, the issues of roof detachment may not be 

as detrimental. Still, the flat roof configuration instigates 

heat collection, especially using metal sheet materials on 

top of the extremely flat roof shape. 

Despite the ease of applying steel and reduced 

construction time to timber, the pivotal issue lies in the 

procurement of steel for the roof structure. Compared to 

timber, which can be found locally through traditional 

collection methods or others, steel must be bought and 

transported into the rural area, increasing construction 

costs.  

Lastly, masonry walls are used in all government 

house enclosures. The practice of masonry walls may not 

be as dangerous as in the modern Kon Muang house 

because they are constructed on top of the earthquake-

resistant house structure designed by engineers. Therefore, 

the difference in wall configuration occurs in the ability to 

adapt and repair the walls, similar to the walls investigated 

in the modern Kon Muang houses. The combination of the 

following factors would potentially result in the government 

house design requiring costly air conditioning units: lack of 

window opening adaptability, a flat roof, reinforced concrete 

structure of the house, and decreased ventilation support. 
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Figure 131: A diagram displays the DPT housing structure which incorporated earthquake resistant mechanisms compared to the modern Kon 

Muang housing structure type 

The investigation of DPT housign structures uncovers a mismatch between the structural arrangement and materials of DPT houses in 

comparison to the evolutionary Kon Muang housing structural type. These traditions have organically emerged from the roots of traditional 

Kon Muang housing culture and infused with modernisation, as explored in previous sections. In contrast, the design of DPT house structures 

emphasises on modern and advance materials that require specific tools and techniques to ensure resilience against seismic activities 
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In summary, the government house designs display 

two broad issues compared to the modern Kon Muang 

housing culture. First, the spatial issues encompass the 

spatial support of everyday activities, such as living and 

sleeping, and spiritual activities. These issues contradict the 

Kon Muang housing culture highlighted in design brief 1, 

culture, and design brief 2, spatial type. 

The lack of spatial support hinders animism activities 

on the first floor, where there is no space for spiritual 

activities, and auspiciousness direction is overlooked. 

Moreover, the spatial hierarchy is overlooked in the design, 

where there is a lack of regard for accessibility and privacy 

gradient. Kinship is also precluded in the government house 

designs. The openness, hospitality, and intimacy support 

are ignored. Instead, the government house designs 

inclined more toward privacy, safety concerns, and 

seclusion. It implies that the designs are based on different 

users and living concepts, not specifically for the rural Kon 

Muang people. 

Second, the practical issues encompass the cost, 

complexity of the structures, availability of materials, and 

lack of knowledge of complex construction techniques. 

Even though the Kon Muang people inherited some 

construction practices, the limitation of knowledge, money, 

and materials impede the ability of the Kon Muang to 

execute the government designs. Consequently, this 

situation leads to a misalignment between housing design 

and the objectives outlined in design brief 3, particularly in 

terms of a structural type that resonates with the familiarity 

and comfort of the Kon Muang community. 

The government house designs are intended to 

provide permanent earthquake-resistant housing for 

disaster-affected individuals, anticipating future seismic 

events. However, upon analysing these designs using 

typology analysis and considering the cultural aspects of 

the Kon Muang people, it becomes evident that they differ 

significantly from the endured Kon Muang housing culture 

in terms of space and structure. Despite incorporating 

modern design concepts, the government designs do not 

align with the modernity preferred by the Kon Muang 

people, as discussed in chapter 6. This indicates that the 

government house designs may not fully cater to the 

housing culture preferences of the Kon Muang community. 

The complication of an earthquake-resilient structure does 
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not allow Kon Muang people to replicate or implement the 

construction safely without a supervisor or appropriate 

materials (figure 131).  

Such designs might be more appropriate for a 

different demographic, such as middle-class individuals 

residing in urban areas, who can afford and adapt to these 

designs correspond to an urban housing estate concept. 

However, for the rural modern Kon Muang people, whose 

culture and traditions hold significant importance, the spatial 

and structural requirements for individual houses, family 

compounds, and the entire community differ significantly. 

In summary, figure 131 illustrates the progression of 

Kon Muang housing culture, tracing its evolution from 

historical dwellings, as examined in earlier research, to 

traditional housing, and further to modern housing 

influenced by Siwilai modernisation. Modern Kon Muang 

housing maintains a direct connection to the Kon Muang 

cultural heritage, upholding cultural rituals and animistic 

beliefs within its spatial arrangement. While certain features 

of housing have been altered due to modernisation, the 

fundamental beliefs and cultural practices remain 

consistently preserved. 

However, the earthquake-resistant housing 

developed by the Department of Public Works and Town & 

Country Planning (DPT), intended for Kon Muang 

individuals impacted by earthquakes, differs from this 

housing development path. Despite its intended inclusion 

within this housing development framework to potentially 

replace both current and future modern Kon Muang houses, 

the earthquake-resistant design does not align with the 

housing culture elements investigated in this study. It 

appears to be better suited for an urban demographic within 

urban areas, rather than adhering to the unique cultural 

context of Kon Muang local traditions. 

This chapter emphasises the functions of the 

established design briefs in studying, informing, and 

highlighting government house designs with similarities and 

differences. The next chapter will illustrate another 

application of design briefs in architectural design, 

integrating insights from previous chapters to develop 

prototypical housing designs. 
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Figure 132: Diagram display the 

summary of housing culture 

development of Kon Muang people 

 

The diagram illustrates the Kon Muang housing culture from historical, traditional, to 

modern evolution, influenced by Siwilai modernisation. Modern housing retains cultural 

links, but earthquake-resistant DPT housing, intended for quake-affected Kon Muang, 

doesn't align, appearing more fitting for urban settings than cultural context 
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CHAPTER 8 

 

PROPOSED HOUSING DESIGNS 

PROTOTYPE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter proposes housing designs rooted in 

Kon Muang culture to address design gaps missing from 

government designs. These designs integrate all previously 

discussed briefs, encompassing cultural, spatial, and 

structural elements while considering modern preferences 

shaped by Siwilai modernisation. Analysing spatial and 

structural types from the preceding chapters, the designs 

incorporate modern features aligned with Kon Muang's 

customs, animistic values, and kinship practices. Timber is 

suggested as the primary material, reintroducing 

earthquake-resistant construction mechanisms discovered 

in traditional Kon Muang housing. The goal is to ensure 

appropriateness for Kon Muang communities, alignment 

with modern preferences, possibility for adaptation, and 

safety for future earthquakes. 

Beyond their practicality, these designs serve as 

powerful transmission tools, communicating the Kon Muang 

community and government authorities about 

understanding culturally relevant, earthquake-resistant 

housing. They prepare for seismic events while celebrating, 

preserving, and prolonging Kon Muang's rich cultural 

heritage in housing and their community. 
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Figure 133: The proposed permanent housing design serves as a prototype alternative to government housing designs, 

specifically designed for earthquake preparation. These designs incorporate insights from the analysis, integrating Kon 

Muang culture and practices while ensuring compatibility with present-day conveniences. 
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The first design brief (DB1) features the cultural 

aspects that were inherited and influenced the housing 

formation of the Kon Muang people. It also shapes the 

worldview of Kon Muang society. The second design brief 

(DB2) encompasses the spatial type and functional 

configuration that reflects the culture and practices. The last 

design brief (DB3) contains the structural type found in the 

Kon Muang houses which retained key aspects from the 

traditional practices. It also re-incorporates the earthquake-

resilient mechanisms derived from the traditional practice 

into the structural type. 

 According to the survey of damaged homes from the 

2014 Chiang Rai province earthquake, most homes 

comprised of one to two bedrooms or Hong Non spaces, 

with two bedrooms as the most typical (Ornthammarath, 

2015). Local self-built temporary shelters provided one and 

two Hong Non spaces as an immediate survival practice 

(Rudto & Rasisuttha, 2015; Sermsri, et al., 2017). Even in 

cases of emergency, the concept and value of the number 

of bedrooms of the Kon Muang people do not exceed two 

Hong Non spaces per house.  

In this case, the proposed housing design contains 

three designs in total: one one-bedroom and two two-

bedroom houses. Additionally, concerning the modern 

appearance and preferences in different materials, the 

housing design will propose a variation of one and two-

bedroom houses with adaptability and material choices. 

Nonetheless, the designs, applications of materials, and 

configurations remain interchangeable, allowing the 

application of the design to not be limited to the prototype.  

As highlighted in Chapter 6, standardised 

dimensions and local material considerations ensure 

alignment with available resources, reducing transportation 

costs and enhancing economic feasibility. The design 

incorporates locally sourced materials, alternative options, 

and varied designs to boost sustainability, fostering 

adaptability based on preferences and prevailing 

conditions. Due to the size of the prototypical house design 

drawings, the detailed housing designs and presentation 

plates can be found in volume II. 
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One-bedroom house plans, isometric drawings, and the related concept of the house placed in the housing compound. The diagram shows 

that the Charn spaces in the design are connected to the public space in the housing compound, which is essential to the hospitality and 

kinship concept in the Kon Muang housing culture 

Figure 134: One-bedroom house design details 
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8.1 One-bedroom house 

 

 One-bedroom or one Hong Non house is the 

smallest Kon Muang housing culture type. It is suitable for a 

family with 2-3 members. The double materials’ appearance 

refers to the current appearance of the modern Kon Muang 

houses: the traditional appearance on the first floor and a 

modern appearance on the ground floor (figure 134). 

  

8.1.1 Architecture 
 

The Charn space is adjacent to the entrance for the 

one-bedroom house design. In this design, the Charn space 

is more open than others and represents the house's 

characteristic that focuses more on supporting communal 

activities and amplifying interactions between the interior 

and exterior spaces. It embodies the type of house that may 

be used in the rural community where safety is less of a 

concern, and the intimacy between people in the 

community is heightened, as opposed to urban housing, 

where privacy and safety are the primary concerns. 

This concept of hospitality and kinship intimacy is 

highlighted in the first-floor space. The semi-private Tern 

space, where the sacred altars shall be placed, is 

positioned close to the house front. With this, the household 

members on the first-floor Tern space can interact with the 

incoming person at the house entrance, which provides 

security when there are no people on the ground floor. 

Simultaneously, the openness of the atrium allows the 

semi-private Tern space on the first floor to be conscious of 

activities happening on the ground floor (figure 135). 

Nevertheless, all spaces are still configured according to 

the spatial hierarchy organisation ideology. Indeed, the 

Hong Non space is located at the furthest accessibility 

route, indicating it as the most private and restricted space. 

Altogether, the one-bedroom house prototype's 

spatial organisation offers the possibility of a more open 

house design than others. Furthermore, the placement of 

the one-bedroom house designs in a housing compound 

will facilitate the connection and interaction between houses 

in the compound in which the Charn and Tern spaces in all 

houses with the same configuration are interrelated 

conveniently and openly (figure 134). 
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Isometric drawings display the architectural analyses of the spatial relationship between 

two floors among the Charn, Tern, and Hong Non spaces according to the spatial 

hierarchy condition.   

Users on both floors can interact through the atrium at the stair in the middle of the spatial 

hierarchy while remaining in the appropriate space. The interior space can also interact 

with the exterior space through the openness of the plan. 

Figure 135: Sectional and isometric details of the one-bedroom house 
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8.1.2 Structure and design variations 
 

The design proposed a half-traditional half-modern 

appearance derived from the modern Kon Muang houses 

appearances and preferences. However, the principal 

structural component is wood, while the modern 

appearance can be achieved by finishing with modern 

materials. 

The floor structure configured for the hierarchy level 

change can be seen on the ground floor with an apparent 

shift from the public Charn space in the front to the semi-

public Tern space. The stepping-up gesture occurs on the 

ground floor, and the platform at the bottom of the stair 

highlights another change in the hierarchy (figure 136).  

Mainly, the distinctive feature of this house prototype 

design lies in the design of the walls. According to the 

concept that promotes kinship and intimacy, walls are 

designed to be primarily open. This concept can be referred 

to as the traditional wall and enclosure concept, where the 

Charn space is mainly opened as a welcoming gesture. For 

the semi-public Tern space, partially enclosed walls are 

Isolated base 

Fibre-cement 

boards with timber 

frame or masonry 

Timber beams 

and joists with 

notch methods 

Timber-framed 

wall with timber 

planks 

Modern timber roof 

structure with notches 

and mortise-tenon 

joints  

Metal sheets 

with steeper roof 

angle 

Figure 136: Axonometric details of the house structure 
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designed according to the spatial organisation concept. 

Similarly, the semi-private Tern space is partially enclosed 

on the first floor to indicate its privacy, and the Hong Non 

space is entirely enclosed.  

The walls are designed according to the modern Kon 

Muang houses sample, displaying the dichotomy of two 

material styles. The design utilises the enclosure concept 

regarding the hierarchical condition and welcoming gesture, 

with the timber frame reinforcement for flexibility. It is done 

so while maintaining the ability to change material 

preferences. For example, households can change the first-

floor walls for more modern materials such as drywalls or 

lightweight materials. Therefore, the overall house 

resembles a modern house while providing the timber 

frame system to be used to accommodate different finishing 

materials.  

Due to the flexibility and the nature of the 

construction wisdom of the Kon Muang housing practice, 

the adaptability of housing configuration is rooted in the Kon 

Muang housing culture and is presented in the design. For 

example, a garage can be added to the side of the house to 

park cars or keep agricultural tools. The kitchen and toilet 

Garage 

extension 

Modern 

materials on the 

first-floor’s walls 

Enclosed 

ground and first-

floor 

Extended roof 

configuration 

Enclosed ground 

Figure 137: One-bedroom house design variations 
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extension can also be disregarded or extended for more 

spaces, given that the extension maintains the column grid 

with the same structural materials (figure 137).  

Similarly, the roof structure can be extended to cover 

more Charn space on the ground floor for a larger 

supportive space as a semi-outdoor area. The open gesture 

designed on the ground floor can be closed for more 

privacy. Likewise, the first-floor Tern space can be chosen 

to be sealed off instead of open design. However, folding 

windows should be used in the enclosed Tern or Charn 

space to substitute for the house's lack of spatial 

connection and welcoming gesture. 

 As stated, this prototype house design represents a 

possibility for the house to be used in a more conventional 

community setting where privacy and safety are of lower 

concern. The house is designed with more openness and 

transparency from the interior to the exterior, and the 

connection between the house and the Khuang Baan in the 

compound is amplified.  

However, the design variations demonstrate that 

enclosures can be added for more safety and privacy, and 

modern materials can also be added for preferences. These 

adaptations indicate that the design does not need to be 

used for only conventional communities but may be used 

and adapted per different societal conditions as necessary. 
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The two-bedroom house plans and isometric drawings 

show the spatial organisation concerning the spatial 

hierarchy concept. An additional raised platform on the 

ground floor promotes the linkage between first-floor and 

ground-floor spaces while maintaining their hierarchical 

position.  

The isometric drawings also display the placement of 

houses in the housing compound according to the 

relationship customs. Figure 138: Two-bedroom house 1 design details 
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8.2 Two-bedroom house number one 
 

 This two-bedroom house utilises a similar column 

grid and layout planning to the one-bedroom house but with 

additional space to serve more people. The two-bedroom or 

two-Hong Non house is the dominant house configuration in 

modern Kon Muang communities. This house configuration 

developed from the historic Tai ethnic culture, where the 

number of Hong Non and their placement indicates the 

hierarchy of the functions regarding the kinship and status 

of the people in the room. The concept is coherently 

displayed in the spatial organisation of the traditional and 

modern Kon Muang housing culture. 

 

8.2.1 Architecture 
 

 Following the one-bedroom house design, this two-

bedroom design represents a house for a larger family of 4-

5 people, hence the two bedrooms. Additionally, it 

symbolises a house for a family with more children who 

require more privacy and safety. Hence, the design 

provides more privacy and safety compared to the one-

A house plan displays the Charn space (yellow) 

originally located outside at the front door. The space 

can be chosen to extend for more space via the full 

opening of the front door during the day, which is the 

regular practice of the Kon Muang people, or change 

the position of the walls to accommodate Charn space 

during the planning. 

Figure 139: Two-bedroom house design plans 
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bedroom prototype. Still, hospitality and intimacy between 

the house and the compound are still acknowledged in the 

design. Consequently, this house design prototype presents 

a way to incorporate hospitality with safety and provide 

ample space on both floors to accommodate private and 

communal activities. 

The double-storey configuration of this house design 

utilises the open space on the ground floor for the semi-

outdoor Charn space (figure 139). Following the Charn 

space, the interior semi-public Tern space takes up the 

ground-floor space at the back, where the invited guest may 

be found. On the first floor, the semi-private Tern space 

holds the spirit altars and private belongings, followed by 

the Hong Non space at the deepest accessibility route. 

However, similar to the modern Kon Muang houses 

analysed in previous chapters, the separation of floors has 

unlinked connections of activities and acknowledgement of 

people between the floors. Especially in the case of the 

Tern spaces on both floors where activities and interactions 

are required to remain (figure 139, number 3). 

Correspondingly, this house design demonstrates a 

way to link the spaces on the first floor to the ground floor 

without obstructing the activities flow by implementing a 

raised platform. The platform indicates an unobstructed 

change in the spatial hierarchy, where the height of the 

platform is not out of reach but high enough to signify the 

change in floor level. Consequently, the raised platform is 

an immediate space that links semi-private and semi-public 

Tern spaces from both floors (figure 140). 

The raised platform design is somewhat similar to 

the modern Kon Muang house type, but further improves 

the platform connection and ventilation by opening up 

additional first-floor space. Also, the space of the platform is 

more extensive than modern Kon Muang houses in order to 

accommodate functions and activities found in the Tern 

space concept. The raised platform represents the semi-

public Tern space that links the ground floor to the first floor 

while the platform is also designed to be interactive with the 

Charn space and the exterior. 

The platform partially protrudes into the front of the 

house with windows that can be fully opened or closed by 

utilising folding windows. Each window pane is 1.50 x 0.50 

in dimension per the standard window size available. The 

foldable window supports the purposes of safety and 
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privacy when fully closed. When interior and exterior 

interactions are needed, the window can be fully or partially 

opened for various activities and ventilation.  

Visitors to the Charn space can interact with the 

interior and people on the ground floor without the need to 

go into the house to respect privacy. On the other hand, 

users who are located in the semi-public Tern space on the 

raised platform can interact and acknowledge people and 

activities happening on the first floor, the ground floor, and, 

additionally, the exterior of the house with the simultaneous 

use of the configuration of the platform and the folding 

windows (figure 140). 
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Isometric drawings display the architectural analyses of the spatial relationship between two floors among 

the Charn, Tern, and Hong Non spaces according to the spatial hierarchy condition.   

Users on both floors can interact through the atrium at the stair via the raised Tern space platform. The 

Tern platform is on the semi-public hierarchy and promotes the interaction of activities and people between 

the first floor, the ground floor, and the exterior spaces. 

Figure 140: Sectional and isometric drawings of the two-bedroom house 1 design 
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8.2.2 Structure and design variations 
 

Similar to the one-bedroom prototype, the two-

bedroom house utilises a timber structure from the column 

grid system to the principal roof structure. Timber columns 

are arranged according to a grid system, creating a 

balanced, symmetrical configuration. The isolated base 

method is used on the ground-floor concrete slab. The 

kitchen and the toilet at the back of the house can be 

constructed on the concrete slab but on a lower-height 

platform according to the hierarchical conditions.  

The raised platform design also improves the 

structural integrity issue found in the modern Kon Muang 

houses analysis. While the first-floor floor structure helps 

strap the middle area of the tall timber columns, the raised 

platform’s floor structure also helps belt the timber columns 

at the front where the first-floor floor structure does not 

reach. Both help reduces the lanky columns configuration. 

Moreover, the raised platform design can be 

extended or adapted with different heights to accommodate 

more space or purposes as per the user’s preferences due 

to the flexibility of the structure and joinery proposed. 

Isolated base 

Concrete slab 

Timber column grid 

 

Fibre-cement 

boards with timber 

frame 

Timber beams 

and joists with 

notch methods 

Timber-framed wall 
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timber planks finish 

Modern timber roof 

structure with 

notches and 

mortise-tenon joints  

Metal sheets with 

steeper roof 

angle 

Figure 141: Axonometric details of the house structure 
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This design represents a modern appearance on the 

ground floor and conventional material on the first floor, 

similar to the modern Kon Muang houses analysis. 

However, adaptation in materials is also presented as 

alternatives per the user's preferences. Similar to the one-

bedroom prototype, the enclosure variants are presented by 

this design to demonstrate the adaptability of the space for 

more privacy or more hospitality gesture as per the 

household's requirement. 

 For example, the ground-floor space can remove 

the enclosure if security is not required (figure 142). The 

ground floor could be left open, but the Tern space platform 

indicates the hierarchy margin. The design can be used for 

housing inclined toward a more public or communal area 

than a private one. A garage can also be added at the side 

of the house without breaking the spatial concept and 

structural practices. 

Modern materials can also be used on the first-floor 

walls, given that the timber frame structure is retained in the 

wall structure.  

More open 

ground floor 

Garage 

 

Modern 

material on 

both floors 

More enclosed 

ground floor 

 

Figure 1049: 

Figure 142: Two-bedroom 1 design variations 
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The two-bedroom house plans and isometric drawings show a large ground floor to accommodate more Charn space in the front. The raised 

platform for semi-public Tern space remains to connect two floors and supports interaction between the interior and exterior spaces.  

The isometric drawings of the housing compound also show the inherited concept of house placement in the compound concerning their position 

and the relation to the communal public area in the compound. 

Figure 143: Two-bedroom house 2 design details 
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8.3 Two-bedroom house number two 

 

 Due to the preferences for modern features inspired 

by the employment and appearance of modern materials, 

another housing design prototype is proposed. This design 

features methods and materials for a modern appearance. 

 

8.3.1 Architecture 
 

 Analogous to the one-bedroom and two-bedroom 

house designs, the design applies the spatial hierarchy to 

the two floors that serve different purposes and activities 

while maintaining the relationship conditions of functions 

and spaces. However, this prototype design represents the 

most prominent house design by incorporating more 

communal support and interior semi-public spaces for 

household activities. This housing prototype design signifies 

the modern Kon Muang house in a community where safety 

and privacy are required or, alternatively, a house in the 

Kon Muang community where a much more modern 

appearance is preferred. 

 Figure 143 displays ample space for the Charn 

space in the front of the house. It is designed similarly to a 

porch with a roof overhang that is more significant than the 

previous prototypes. It indicates a housing design that 

provides more space for communal services and social 

gatherings. Correspondingly, the Tern on the ground floor 

provides ample space to accommodate household 

members' and friends' activities. Distinctively, the Charn 

space is now designated as the exterior area of the house, 

compared to the semi-outdoor area in previous designs. 

 However, the interrelationship promotion between 

the Tern and Charn space is not neglected. Similar to the 

prior two-bedroom design, the raised platform, designed as 

a semi-public Tern space, is adjacent to the Charn space. It 

allows the interaction between the interior and exterior 

space of the house. In addition, folding windows are placed 

for preferred security and privacy. This space also 

articulates ventilation through the design of the atrium. This 

atrium amplifies the flow of activities and the transparency 

of spaces between two floors regarding the spatial 

relationship requirement of Kon Muang housing culture 

(figure 144). 
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Isometric drawings display the architectural analyses of the spatial relationship between two floors 

among the Charn, Tern, and Hong Non spaces according to the spatial hierarchy condition.   

Users on both floors can interact through the atrium at the stair via the raised Tern space platform. The 

Tern platform is on the semi-public hierarchy and promotes the interaction of activities and people 

among the first floor, the ground floor, the Charn areas at the front of the house, and the exterior spaces. 

Figure 144: Sectional and isometric drawings of two-bedroom house 2 design 
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8.3.2 Structure and design variations 
 

 Similar to the previous house designs, the principal 

structural design incorporates the timber structure with the 

earthquake-resilient mechanisms from the timber columns, 

first-floor structure, and roof structure. The main difference 

lies in the walls and enclosure designs incorporating 

modern materials on all parts. However, the wall designs 

still require the timber-framed wall structure (figure 145). 

 However, this design represents the application of 

materials employed on both floors to make the house 

appear modern. Due to the modern appearance preference 

revealed in the previous chapter 6 analysis, timber may not 

offer the modern appearance that matches the modern Kon 

Muang people's requirements. Also, masonry, which is 

mainly used in modern Kon Muang houses, may not be 

safe. Therefore, alternative materials, such as drywalls and 

fibre cement boards, are proposed as possible design 

options.  

Drywall materials can be attached to the timber 

frames and finished with plaster and paint as required. With 

finishing, these modern materials resemble masonry walls, 
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Figure 145: Axonometric details of the house structure 
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smooth and uniform in appearance, but are much lighter 

and easier to deploy. Nevertheless, the application of a 

timber frame system is required. 

 Notably, all designs suggest using timber as a 

material for the columns. In this design prototype, the 

dressing for the timber columns is also suggested for the 

all-modern appearance. In addition, a timber frame system 

is suggested for the timber column envelope design. 

Consequently, the timber column is encapsulated with 

timber frames and finished with drywall materials, which 

can also be painted and plastered to appear similar to the 

ground-floor walls (figure 146). This method can be applied 

to other structural and architectural members as well. This 

way, the modern appearance requirement is met for every 

member of the visible structure. 

Regarding design variation, walls can be 

customised, modified, and moved similarly to the previous 

designs. In addition, an extension can be applied to 

accommodate more spaces as well as the extension of the 

frontal Charn space for more support of communal 

activities. Adaptation and extension can be done locally as 

long as the structure type is respected in order to mitigate 

construction difficulties and ensure that the proposed 

earthquake-resilient mechanisms are employed. 

 

 

 

 

 

Timber 

column 

Timber frame 

 Drywall materials, 

fibre cement 

Timber column maintain the  

use of isolated-base method 

Figure 146: An Isometric drawing shows the construction method 

for a modern-appearance envelope at the timber column 
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Figure 147: A comparison of all prototypical house plans 
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8.4 Materials procurement and variations 

 

 This section further suggests the material 

procurement methods and possibilities of applying different 

available materials for the house prototype designs. 

As mentioned, the modern appearance appeals to 

rural locals and is never disregarded. These modern 

industrialised materials are widely available, and it is better 

to be acquired them locally and efficiently in emergencies. It 

will also resolve the issue of external transportation, and 

local preparation will be more efficient in the future. 

This research suggests some modern materials in 

traditional wood to reflect the modern Kon Muang housing 

appearance. However, these modern materials are not 

entirely foreign to locals as they have been used in some 

houses. Materials options and assembling techniques are 

proposed to create variety while maintaining intuitive 

construction wisdom and modern appearance preferences. 

In this case, the research suggests a possible way to 

procure local and modern materials as integrated into the 

housing design. 

8.4.1 The possibility of wood procurement  

 

According to the prevalent analysis in chapter 6, 

most Kon Muang people still prefer timber, especially where 

the perception of natural materials and the convenience of 

these materials are preferred due to their appearance 

rather than their utility and meaning.  

However, natural timber prices are high, and 

procurement may be challenging. There are three 

suggested ways to find wood for construction which are; a) 

traditional wood storage, b) community forest projects, and 

c) buying locally. For the community forest and the local 

shops, the Thai government and local authorities could help 

regulate and formulate the procurement for better 

availability and accessibility to locals for future earthquake 

preparations. 

 

8.4.1.1 Timber storage practice 
 

In the traditional Kon Muang culture, the timber used 

in house construction was obtained from the local forest 

before construction. The planned house configuration 

predetermined the quantity of wood used, while wood was 
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prepared accordingly. In the traditional Kon Muang culture, 

timber procurement comes into timber collecting. Whether 

disassembling older houses or getting them from their land, 

there is a method to store and collect them for future 

construction (Charernsupkul & Temiyabanda, 1996; 

Oranratmanee, 2015; Temiyabhanda, 2014; Thammati, 

2020; Saicharoen, 2019). In Kon Muang culture, wood 

cultivated and treated by Kon Muang wisdom can last for at 

least two generations (Wongwigkarn, 2019). The 

homeowner can use these collected woodpiles for 

themselves or lend them out to family members if needed in 

their construction. 

In modern Kon Muang housing, this concept seems 

to be well preserved. Despite the lack of an extensive study 

on the timber collecting method of the modern Kon Muang, 

it can be observed that many house constructions posted 

on the internet have practiced the collection of wood by the 

accounts of the Kon Muang people have saved old timbers 

and want to use them in their new housing (Pantip, 2014; 

Pantip, 2015; Saicharoen, 2019). However, due to the 

limitation of different methods of wood procurement, the 

collected wood came from either the disassembling of the 

older houses or buying them from past use. In this case, the 

quantity of wood may be reduced compared to the 

traditional way because wood cannot be obtained from 

nature without legal documents. 

During the author’s experience in architectural 

practice with the Kon Muang people, the author observed 

their wood collection practices. In the one case of Kon 

Muang's houses in the northern-region Phrae province, 

timbers were collected from disassembling older houses 

and then assembled into an informal shelter that almost 

looked like a house (figure 82). Each architectural or 

structural element detached from the old house is to be 

used with the same purpose. Newly obtained timbers 

designated to be used for specific purposes will be precut 

and prepared according to their intentions. These timbers 

are loosely assembled into an architecture constructed with 

these specific elements. For instance, joists detached from 

older houses, or timber bought to be used as joists, are 

assembled as joists in the collection shelter. 

This method indicates that some Kon Muang families 

already had timber stocks with prepared constructive 

elements (figure 148). However, adaptations to some parts 
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may be needed, but it provides a selective opportunity for 

constructive parts to locals. The locals can best determine 

which parts of the design could be incorporated into their 

existing houses in a reparation scenario. Then, in building a 

new house, these materials can be adapted and applied as 

per their designation and find the other required parts as 

needed. Due to various circumstances, not every Kon 

Muang people may have access to the wood collection 

method. Therefore, the amount of collected timbers may 

vary from family to family as per the capability and 

opportunity of the collection. 

The timber collection can be beneficial for 

earthquakes as it can be a suitable preparation practice. 

The stockpiling of timber by the household informs them of 

weak points or parts that require specific care. Timbers for 

that particular place are then prepared and stocked 

accordingly.  

For post-earthquake times, these timber stockpiles 

can be used as a repair material or given away to others in 

need in the community. In addition, a communal timber 

stock may be implemented to be used mutually in an 

emergency if most houses are damaged in different parts. 

The timber stockpiles contributed by certain members can 

be selected and used according to appropriate parts. 

Most importantly, the local authorities and the 

government can help regulate and formulate the stockpiling 

and distribution of wood for people within the area for 

emergency preparation. It would be best to inspect the local 

wood stock to determine its adequacy and efficiency before 

initiating the support. The shared or communal stockpile 

method benefits the contribution and participation obligation 

as regulated by the local authority. 
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Posts, joists, and other architectural and 

structural parts are assembled into wood storage 

(top, bottom, left). These two cases represent the 

ability to understand housing construction. These 

shelters are built only as a storage structure, and 

parts are loosely assembled for easier use. Stairs 

or walls are not found, making these structures 

unsuitable for living. Another case (right) shows 

the small woodpile under the house for future 

uses. 

Image sources: Author’s’ 

Figure 148: Method of collecting wood of modern 

Kon Muang people 
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8.4.1.2 Community forest 
 

The community forest concept was introduced, 

especially in the northern region of Thailand, which defines 

the majority of the forest area in Thailand (RECOFTC, 

2011). It was established to protect and preserve the locals' 

natural resources for a sustainable future (Pasura, 2021; 

Phrakruvichotsikkhakij & Nikornkul, 2021). The local 

authority agrees on the community forest area with local 

people and communities. Locals and communities must 

protect the forest according to their customs and distribute 

its resource appropriately (Rammon & Kongsom, 2021). 

Locals know the particular ways to treat and utilise forest 

according to their practice and culture; hence the local 

knows best how to manage, distribute, and take care of the 

forest (Phonsen, 2018). This statement is similar to the 

culture of natural resources of the traditional Kon Muang 

housing practice. 

The concept of community forest in Thailand 

involves resource gathering from the forest and maintaining 

the connection between the community and culture 

regarding the forest. Therefore, the cultural, agricultural, 

and religious customs involving the forest and utilising its 

land and resources are safeguarded by this concept.  

However, the current community forest project 

supports agricultural resources rather than construction 

materials. Therefore, the interpretation of distribution 

resources is broad, and it is up to the community what to do 

with the community forest (RECOFTC, 2011). 

Nevertheless, the community forest provides an opportunity 

to determine the uses of the forest for the locals. For 

example, the forest could be harnessed for timber if it is 

strictly used locally and substitutional trees are 

subsequently planted.  

Chiang Rai province has 31,240 hectares of 

community forest (Royal Forest Department, 2017). It 

includes hardwood from the evergreen forest that could be 

used as construction materials (Rammon & Kongsom, 

2021). The wood from the evergreen forest, including teak, 

is familiar to locals of the northern region of Thailand. 

Chiang Rai's community forest is managed in two separate 

areas: conservation and utilisation forest (Ketkaew, 2013). 

It means the local communities could determine the 

utilisation area of the community forest.  
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However, the regulations and policies involving 

timber harvesting in the community forest are unclear. 

Inarguably, the private sector or commercialised 

businesses cannot utilise the community forest. At the end 

of 2021, attempts to clarify community-based areas for 

timber utilisation have highlighted that this is conducted 

only by the locals and for the benefit of locals (FAO-EU 

FLEGT Programme, 2021). Therefore, the community-

based forest area could be registered as a specific area for 

timber harvesting, providing that the opportunity is for use 

as timber for local construction.  

Community forest utilisation may benefit the locals 

as it is managed by and for the locals according to the 

practice and beliefs of the locals' culture. However, clearer 

policies and regulations are needed to determine the 

possible area used in construction without damaging the 

rest. Also, a more specific policy could help plan ahead in 

terms of the wood plantation that may help to prepare for 

future earthquake housing construction. It would help 

provide sufficient wood materials to the locals in time. It 

could even be distributed ahead of time to the local 

community as a construction preparation. Above all, the 

forest remains managed by locals; allowing the use of these 

materials will be their own decision with proper practices 

and appropriate to their local culture. 

 

8.4.1.3 Local shops 

 

The most straightforward method of timber 

procurement is buying from local shops. However, the 

availability of timber may be limited due to the distance of 

rural areas from the city. Distinctively, timbers are produced 

in specific sizes and lengths due to the Thai Industrial 

Standards Institute (TISI). 3.00-4.00 metre length timber is 

easy to find in local construction material shops because a 

longer span would have weakened the wood structure 

(Sawangwong & Tearthisup, 2020). Also, the longer the 

timber, the higher the price and the more challenging it is to 

obtain.  

Housing designs are designed according to these 

specific size and length standards to ensure the general 

applicability of timbers. Grid spans, timber sizes, and 

construction details are designed under this standard and 

can be used interchangeably in various places. However, 
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price and material transportation are the main issues as the 

rural area may lack construction shops, and importing 

timbers from elsewhere may add to the material price. 

In this case, the local authority and the government 

could regulate the material procurement from local shops 

for the preparation. They could combine the community 

forest method to have the timber utilised locally and sold at 

a lower price by local enterprises owned by the community. 

The timber harnessed from the community forest could be 

stored for the required amount, and the excess could be 

sold during regular times. The money could then be 

distributed to the community as a shared benefit. 

Otherwise, the local authority and government could 

collaborate with shops to provide sufficient timber per the 

local communities' designs.  

All timber and wood procurement techniques are 

suggested because they are sustainable in the environment 

and the locals' way of life. Kon Muang has used them as an 

intuitive, comforting, and familiar construction material for a 

long time. It has been incorporated into many cultural 

aspects of housing practice and the ethos of the Kon 

Muang people. However, the procurement of such material 

needs regulation and formulation from local authorities and 

the government. The material should be provided in rapid 

response in emergencies, but materials management is 

also needed for continuous sustainability. In these cases, 

the culture and practice specific to the locals in materials 

management would incorporate additional appropriate 

processes in housing construction design and construction 

knowledge. 

 

8.4.2 Alternative materials  

 

Timber, within the modern Kon Muang culture, is 

used broadly on the first floor for its well-known attributes of 

familiarity, convenience, and close to spiritual significance, 

as investigated in the previous chapters. However, the 

ground-floor space promotes a modern appearance and 

modern materials. Therefore, the house designs have 

incorporated this idea into the design by using modern 

materials as preferred while maintaining a suitable 

configuration for earthquakes. 
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The proposed house designs suggest incorporating 

a wood framing system of walls and panels to increase 

flexibility to lateral forces. Compared to brick-infill walls that 

have been damaged by earthquakes, the designs suggest 

instead using industrial fibre-cement boards that are lighter 

and safer. In addition, it can be used on either floor due to 

the lightness of the material by incorporating it with the 

wood framing system. The conventional brick wall in 

modern Kon Muang houses is heavy and inflexible. If the 

brick wall is preferred, an additional wood framing system is 

suggested as a precondition before installing the brick infill. 

a) Fibre cement board and plywood board 

Fibre cement boards and plywood boards can be 

used instead of horizontal wood planks for walls and panels 

(figure 149). In many modern Kon Muang houses, these 

boards were used to compartmentalise spaces and 

sometimes walls. Due to the similar installation mechanism, 

it could be applied to the old wood framing system. The 

standard size of the boards are 1.20 x 2.40 metre, and they 

can be cut to size with the tools the local people already 

have in woodworking. For better lateral force resistance, a 

diagonal framing member may be added from the corners 

of the frame. 

Fibre cement boards, used as wall materials, can be 

cut, installed in pieces, and finished with plaster and paint 

per the preferred aesthetic. The large size can help reduce 

construction time but may require more labour. The price 

Image source: 

https://thaismegp.com/product/613991abc1c266259579c2b3 

Figure 149: Plywood boards sold in Thailand with different 

aesthetics and thickness. It comes in 1.20 x 2.40 size. 
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and construction may also vary by the location of the site 

and the shop. Also, because of the size, transportation may 

be difficult for locals. The modern product is also not 

sustainable due to its composition of materials such as 

cement and energy that are used in the production lines 

(Ahmed & O'Brien, 2009). 

Therefore, local authorities and the government 

should also predetermine the requirement of this material. 

For example, in emergency and nonemergency 

preparations, the large boards could be stockpiled locally 

and ready for distribution as needed to reduce 

transportation issues. However, the price and technology 

required should be considered for cost and efficiency. For a 

more sustainable approach, some eco-friendly and 

sustainable cement boards can be used instead of 

conventional ones.  

Alternatively, plywood boards can also be used as it 

is available locally since local Kon Muang use plywood for 

informal panels in their modern houses. Moreover, it is 

lighter than fibre-cement boards and similar in thickness 

and size standards (figure 149). 

Even though plywood boards are more eco-friendly 

than fibre-cement board, it is not suitable for exterior 

locations that are directly hit by humidity and heat. 

Therefore, recommendations suggest that this material be 

used as an alternative only for interior 

compartmentalisation. 

Above all, these industrial materials are not locally 

produced. It means the procurement of such materials 

depends on the local authorities and government supply. 

Locals can state their intent of reparation, construction, or 

housing designs to the local authorities to prepare the 

required materials.  

b) Lightweight brick-infill 

Bricks are conventional to modern housing 

construction and can be found on the ground-floor 

enclosure. Unfortunately, brick walls collapsed during the 

earthquake in Chiang Rai province due to unsafe practices 

and weight. However, clay brick has been used by local 

Kon Muang people for its feeling of durability (Nanta, 2009) 

and perception of modern elegance (Fusinpaiboon, 2014). 

The modern preference for bricks is not found in the 

property of the material but in the finishing possibility with 
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plaster and paint. These walls have been less dynamic and 

heavier than the traditional horizontal wood planks with a 

wood framing system. 

Due to these factors of preference, lightweight bricks 

can be used as an alternative to traditional clay bricks to 

mitigate the heavyweight issue (figure 150). In addition, the 

lightweight brick is more extensive, which could cover more 

area per brick. The dimension of the modern lightweight 

brick produced locally is 0.60 x 0.20 x 0.07 metres, which is 

fifteen times larger than the traditional clay bricks 

(Suthapradit, 2017).  

However, due to the autoclaving processes, the price 

of such a material is higher than traditional clay bricks. 

Furthermore, due to their porous composition, lightweight 

bricks are not as heat retardant as traditional clay bricks 

(Dolah, 2009). Consequently, it relies upon the local 

authorities to procure such materials as preparation or 

replacement materials in emergencies. Nevertheless, 

lightweight bricks still require the timber frame method, as 

suggested by the designs.   

c) Alternative materials 

Both fibre-cement boards and bricks are both not 

locally produced. It means the transportation fee may apply 

on top of the material prices. Additionally, the materials may 

not be available conveniently in emergencies, causing 

difficulties in repairing the house. Moreover, factory-made 

materials are not sustainable as they can not be 

reproduced or replicated locally. Hence, the Kon Muang 

people cannot fully comprehend the materials’ properties in 

terms of their composition and quality. 

Image source:  https://www.sapsiammaterial.com 

Figure 150: Lightweight brick is marketised in Thailand 

as a low-mass brick. It comes in 0.60x0.20x0.07 metre 

dimensions 
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However, alternative materials such as bamboo and 

wood fragments can be developed and used in 

construction. For instance, glulam bamboo is being studied 

and developed for architectural and structural components 

(figure 151). Moreover, glueing smaller pieces of wood or 

bamboo has made it easy and convenient for the locals to 

prepare the material. Depending on the type and 

configuration of bamboo, glulam bamboo can be used as a 

structural piece or an architectural panel.  

The technique of pressing glulam bamboo was 

understandable and perceived by Kon Muang locals as they 

are familiar with wood and bamboo as their primary natural 

resources (Khamkaew, et al., 2012). It is an alternative 

construction material that is locally sourced, sustainable, 

and eco-friendly. The locally learned technique can be 

further developed, used for other natural materials, and 

reproduced locally. 

Even though the initial report shows that the 

technique and processes of construction are well 

understood by Kon Muang locals (Khamkaew & 

Subpaiboonkit, 2021), glulam materials' technique and 

mechanical property studies are still in their infancy in 

Thailand. The glulam material can be produced collectively 

by the community or in households. It also recycles natural 

waste resources such as small pieces of wood suitable for 

the environment. Still, the proper equipment and specific 

 

Image source: (Khamkaew & Subpaiboonkit, 2021) 

Figure 151: Glulam bamboo could be developed and 

used as an architectural and structural components 
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standards of such materials require support and formulation 

from the government. Moreover, the suitability of the type of 

wood and bamboo for making glulam material is yet to be 

determined. 

 

8.5 Summary of prototypical house designs 

 

 All designs are the result of the incorporation of all 

design briefs. They are proposed as prototypical alternative 

designs to government designs. Generally, all houses 

incorporate practical and cultural patterns inherited by the 

Kon Muang people into their designs while also integrating 

and developing the modern appearance concept and 

design variations as needed for possible preferences and 

selection. 

 

8.5.1 Animism integration 
 

 In every design, much like the studied housing 

culture of Kon Muang, the embodiment of animistic beliefs 

is manifested within the conceptual layout of the Tern 

spatial hierarchy. As depicted in figure 152, the Tern space 

Figure 152: Isometric drawings display the atrium design 

concept that promotes a relationship between spaces, 

strengthens ventilation, and animism-related activities 



354 
 

is positioned in all designs on the first floor, positioned 

prominently before the Hong Non spaces. In the Kon 

Muang cultural context, the placement of ancestral spirits at 

the heart of the spatial hierarchy has been established in 

preceding sections. 

Consequently, in these prototype housing designs, 

the Tern space continues to adhere to this practice, with the 

addition of an atrium design that seeks to establish a 

connection between the two floors through the Tern space. 

As mentioned in chapter 6, the atrium addresses concerns 

raised in the previous chapter about connecting floors and 

improving ventilation in modern Kon Muang houses with 

two enclosed levels.  

In this manner, the animistic practices taking place 

on the first floor through Tern space will be recognised and 

embraced by the inhabitants throughout the household. 

This arrangement ensures that the ancestor pedestal and 

areas of religious reverence remain situated at the center of 

the design, providing a psychological perception that spirits 

are nurturing both the ground and first floor. 

Simultaneously, this design fosters an relationship between 

interior and exterior spaces, facilitating activities through the 

configuration of the Tern space. 

Regarding materials and the construction process, 

the designs restore the utilisation of timber. It offers greater 

flexibility, safety, and resonance with the modern Kon 

Muang population, particularly in light of future seismic 

events. The utilisation of timber ensures that the designs 

can be comprehended and replicated securely by the local 

Kon Muang people, who always has experiences in the 

timber procurement, ritualistic preparations, and application. 

Consequently, the continuation of both the housing 

construction ceremony and the preparation of materials 

retains their alignment with animistic beliefs and spiritual 

safeguard. 

This approach leads to the cultivation of the 

perception of the house as a living thing—a concept 

entrenched in Kon Muang culture. Furthermore, the 

adherence to natural materials such as timber contributes 

to the robust  physical and psychological stability of Kon 

Muang housing, a critical factor during times of earthquakes 

and other difficulties. Importantly, the inclusion of modern 

materials, offering to the modernisation ideology embraced 
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by the modern Kon Muang people, remains viable. 

Nonetheless, the core structural elements are 

recommended to be timber, a material held in high interest 

and familiarity within the Kon Muang community. 

 In terms of the organisation of layout, the housing 

prototypical designs respect the belief in direction and 

orientation from the individual housing scale to the housing 

compound scale. The orientation of houses is serious to 

Kon Muang perception and activities correspond to the 

animism and spiritual belief as mentioned in chapter 5 and 

6. As a result, the houses need to be oriented to the 

auspicious axis-the north or east.  

This principle extends to the scale of the compound. 

The prototype housing designs offer flexibility in terms of 

house orientations and placements within the compound. 

Across all house designs, the designated Charn spaces are 

positioned to facilitate interrelationship with other houses in 

the compound. Moreover, in alignment with the notion of 

auspicious directions for spaces, these designs incorporate 

the potential for plan rotations and mirroring while the 

spatial hierarchy is still respected. This approach 

Different orientation of the houses is possible to match the 

auspiciousness axis ideology. 

 

Figure 153: Isometric drawings display different possible 

schemes of housing placement in the compound 
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harmonises both the favorable orientation and the concept 

of familial initmacy (figure 153).  

In its essence, the prototype housing designs 

embody an ongoing tradition and typal practices of animism 

and spirits. This continuity is reflected in the placement of 

the revered spatial hierarchy and an accessibility sequence 

that safeguards both sacred spaces and communal areas. 

The enduring importance of ancestral spirits remains, 

facilitating a harmonious connection between indoor and 

outdoor spaces through the design of Tern space. This 

consistency extends to the choice of materials, where local 

materials such as timber not only ensures stability but also 

upholds cultural significance. 

The layout of the housing compound further 

underscores this alignment with beliefs, offering convenient 

connections and auspicious orientations. Ultimately, these 

designs serve as a testament to the abiding fusion of 

tradition and modernity within the Kon Muang cultural 

context. 

 

 

8.5.2 Kinship integration 

 

In chapters 5 and 6, a significant observation 

emerges: the core attributes of Kon Muang housing culture 

and way of life are deeply rooted in animism and kinship. 

These two notions are inherently intertwined, inseparable in 

nature. It is also represented in the exploration of both 

traditional and modern Kon Muang housing practices. 

The investigation into the hierarchy within modern 

Kon Muang housing reveals attempts to reconcile the two-

story housing layout while retaining the concept of Tern 

space. Expanding upon this concept, the prototype housing 

designs elaborate this principle by emphasising the atrium 

design. It serves as the centre of spatial hierarchy, a sacred 

space where exterior, interior, ground floor, and first floor 

spaces come together. 

The atrium and the open layout of the house plans 

establish a connection for each house with the central 

Khuang Baan public in the heart of the housing compound. 

As explored in previous chapters, the Khuang Baan space 

holds a vital role as the central gathering spot for 
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households and communal activities within Kon Muang 

housing culture. 

In each of the design concepts, the arrangement of 

spaces adheres to a clear hierarchy, as illustrated in figure 

147. This arrangement is composed into the design of each 

space, aligning with the principles of Kon Muang culture 

and indicating the appropriate hierarchy for various 

activities. Even when physical barriers such as walls and 

enclosures exist, the varying floor levels and spatial layouts 

consistently convey a similar sense of hierarchy, guiding 

people toward suitable activities on the appropriate spaces. 

 In a housing compound concept, these designs can 

be adapted for favourable orientations, enhancing the 

perception of well-being of Kon Muang locals (figure 154). 

The important Charn space, essential for public hierarchy 

and indoor-outdoor connections, remains in the designs. 

This integration is accomplished by conceiving homes as 

interconnected beings within the compound, adhering to 

local Kon Muang norms. This method ensures that all 

residences participate in compound interactions, 

maintaining the auspicious room orientations, while 

fostering neighbourly and household connections. 

Figure 154 illustrates a diagram showcasing the potential integration 

of diverse house designs within a single compound. 

 The designs provide the option to incorporate varying orientations 

while upholding auspicious directions, thereby safeguarding the 

connections between the Charn space and the Khuang Baan area, 

thus highlighting the crucial role of kinship considerations 
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8.5.3 Structure with animism and kinship 

 

In the context of structure, the prototype housing 

designs centers on the use of timber, a versatile material. 

Integrated with accustomed joinery and construction 

techniques familiar to the Kon Muang culture, this approach 

contributes to a convenient and intuitive construction 

process. Its aesthetic can be modified to their preferences, 

allowing for future material variation. 

The suggested earthquake-resistant mechanisms 

serve as a foundational framework for localised housing 

construction. Moreover, these resilient methods and house 

designs proposed by this research also present a 

accompanying method for enhancing the earthquake 

resilience of existing modern Kon Muang houses. This 

approach serves as an alternative to government-designed 

housing, which, despite its earthquake-resistant intentions, 

may not optimally suit the requirement and knowledge of 

the Kon Muang people. 

The recommended utilisation of timber not only 

aligns with the animistic practice of appreciating natural 

materials and their intrinsic value but also integrates 

ceremonies, cultivation, and preparation that serve to 

preserve these practices and encourage an understanding 

of physical, psychological, and cultural values.  

From a kinship perspective, timber holds deep-

rooted significance and is comprehended within the 

community. The integration of timber into the design not 

only mitigates earthquake-related damages but also 

extends the opportunity for community members to actively 

participate in housing construction, similar to the Kon 

Muang housing construction activities revealed in the 

preceding chapters. This understanding of materials and 

construction contributes to a convenient and instinctive 

practice for households and the community to adapt and 

repair houses within the community for future seismic 

events. 
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This chapter highlights the extraction of cultural 

insights from architectural analyses, focusing on housing 

practices through typological studies. The design briefs 

extracted from Kon Muang culture not only address seismic 

concerns but also align with cultural practices. The result 

prototypical house designs stem from culture and housing 

practice analyses, ensuring their relevance for modern Kon 

Muang residents while enhancing resilience to future 

earthquakes. 

Essentially, the house designs presented in this 

chapter are intended as permanent homes for the Kon 

Muang people after earthquakes. They offer a practical 

solution for rebuilding and preparing for future seismic 

events. These designs blend traditional and modern 

architectural elements, reflecting the evolution of Kon 

Muang culture over time, influenced by Siwilai 

modernisation. They also incorporate familiar techniques 

and local construction wisdom. 

These designs work primarily emphasises preventive 

and preparatory aspects of housing construction over 

serving as temporary shelters in post-disaster scenarios. 

Established in government disaster management principles, 

these designs serve as alternatives that resonate more 

effectively with Kon Muang people, being specifically 

adjusted to their culture and practices to ensure 

convenience and economy. 

Furthermore, the proposed construction 

methodology and material selection suggest a preparatory 

tool for Kon Muang locals. It also offers a practical resource 

procurement for local authorities, reorganisation the 

disaster preparation efforts and improving transportation 

issues for post-earthquake housing procurements.  
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CHAPTER 9 

 

CONCLUSION 

  

This study addresses the cultural significance of 

designing permanent housing for earthquake victims. 

Existing literature notes that disaster relief housing often 

severs the connection between assistance and essential 

cultural needs for recovery (Félix, et al., 2013; Johnson, 

2008; Kronenburg, 2011; Twigg, 2006). While temporary 

shelters fulfill immediate needs, their long-term utility is 

limited, emphasising the goal of transitioning victims into 

permanent homes for a return to normalcy. 

Despite recognising the crucial need for robust 

cultural support in the recovery process, challenges persist 

in Thailand's earthquake scenario. The mismatch between 

housing design and provision, coupled with insufficient 

consideration of cultural aspects for victims, indicates an 

ongoing issue. 

Emergency response and earthquake-resistant 

housing in Thailand, overseen by different departments, 

may lead to housing provision gaps. This results in designs 

neglecting contextual vulnerabilities and dismissing cultural 

preferences, as seen in the Kon Muang community's 

dissatisfaction with DPT housing designs (Sararit, 2020; 

Sukkuy, et al., 2017). Mismatches between DPT's Western 

housing concepts and cultural expectations pose a 

significant challenge, raising the central question: How can 

a culturally appropriate, earthquake-resilient housing design 

be developed for modern Kon Muang? 

 This study explores Kon Muang's housing attributes 

and cultural evolution, highlighting spatial and structural 

features crucial to their housing culture while incorporating 

modern preferences. The research introduces housing 

prototypes with familiar practices, culturally considered 

spaces, and earthquake-resilient structures through a 

typological study. These alternatives to government plans 

reduce dependence on rapid-response solutions. Although 

not explicitly for immediate disaster relief, this approach 

preserves cultural value by integrating it with modern 

materials preferred by contemporary Kon Muang residents, 

potentially shaping more culturally sensitive rapid-response 

housing in the future. 
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The analysis of sub-question 1 investigates Kon 

Muang housing culture, where animism and kinship 

concepts are fundamental practices shaping house form, 

spatial organidation, and structural composition. As an 

intangible aspect, animism manifests in spaces with 

attached hierarchies, as seen in the Charn, Tern, and Hong 

Non spaces. Kinship is interpreted in activities and 

functions within specific spaces.  

The perception and use of spaces align with these 

core concepts, incorporating auspicious direction and 

location, followed correspondingly by houses and spaces in 

the house. The investigation confirms that Kon Muang 

culture distinctly influences house form and housing 

practices, including spatial and structural customs in 

traditional houses, continuing to impact modern Kon Muang 

houses today. 

Sub-question 2 exploration reveals sustained 

animistic practices and kinship regards in modern Kon 

Muang houses. Modern Kon Muang, sharing the same 

ancestor as traditional Kon Muang, resides in the present-

day northern region of Thailand. Typological analysis of 

modern Kon Muang houses shows that animistic and 

kinship practices are deeply embedded. In contrast, house 

forms, materials, and construction techniques have 

changed due to the influence of Siwilai modernisation. 

Spatial arrangements, though different, with more stories 

and smaller rooms, share similar routes and accessibility. 

While integrating new facilities and comforts, the spatial 

layout retains elements of animism and kinship, reflecting 

hierarchy and enduring cultural functions. 

An examination of sub-question 3 reveals the 
sustained significance of animistic ceremonies and kinship 

in structural practices. Timber, respected as a familiar, 

convenient, and spiritually significant material close to 

nature, maintains its importance. Its placement, especially 

in sacred spaces like Hong Non, ensures both comfort and 

security. However, Siwilai modernisation triggers a 

transition to industrialised materials, driven by the interest in 

a modern lifestyle. Modern Kon Muang integrates these 

materials and construction techniques while preserving 

traditional structural customs, utilising planning, grid 

systems, roofs, and floor structures. However, the limited 

understanding of modern construction poses earthquake 

risks, underscoring the importance of incorporating 
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traditional practices for resilience. This requires a 

harmonious blend of familiar methods with modern tools 

and materials. 

After all the design briefs are established, they are 

used to study the government housing designs. The 

government's housing designs, despite their intended 

alignment with Kon Muang communities (figure 155), exhibit 

Western and European gated community influences. 

Analysing these designs through design briefs reveals gaps 

in spatial layout, structural practices, and housing formation 

compared to Kon Muang culture. 

Regarding space, the government's designs 

emphasise compactness for land conservation and 

utilisation, particularly aimed for urban settings, sacrificing 

the space necessary for vital animism activities. Fixed room 

locations and sizes disregard family involvement and 

auspicious room orientations, diminishing people’s 

relationship, lessening neighbourly interactions, and 

reducing hospitality and kinship connections crucial to Kon 

Muang culture. Furthermore, the compactness aimed at 

accommodating more people while conserving land 

neglects spaces required for important animism activities. 

Regarding the structural aspects, the introduction of 

reinforced concrete materials, primarily for earthquake 

safety, brings in complex and expensive construction 

techniques. While these materials aim to enhance safety, 

they create added complexity and cost for the local Kon 

Muang community, diverging significantly from their 

inherited building practices. This presents challenges for 

the community in terms of safely, conveniently, and 

affordably understanding, repairing, or modifying their 

housing, especially when dealing with these materials 

without the necessary expertise, especially in earthquake-

prone areas. 

The analysis based on the design briefs underscores 

a misalignment between the government's housing designs 

and the valued cultural values and practices of the Kon 

Muang. This misalignment indicates that these designs 

might be better suited for different demographics and do not 

adequately address the unique needs and beliefs of the 

Kon Muang, particularly their evotion to animism and the 

kinship practices that are fundamental to Kon Muang’s way 

of life. 
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The final sub-question synthesises design briefs 

from previous investigations into proposed housing 

prototypes, fusing cultural features with spatial and 

structural concepts tailored to the perception, aspiration, 

and lifestyle of modern Kon Muang. These prototypes, 

reflecting modern Kon Muang family sizes with one and two 

Hong Non spaces in line with cultural norms, emphasise the 

potential for incorporating cultural elements into 

earthquake-resilient housing designs. Employing innovative 

methods like isolated base foundations, timber web 

systems, and integrating roof structures with timber 

columns informed by traditional practices, these techniques 

are adapted with modern tools to facilitate ease of use for 

locals. This approach not only ensures earthquake 

resilience but also reduces repair time, develops 

homeowners' understanding of their houses, and provides 

adaptability. 

Ultimately, these design prototypes are proposed as 

alternatives to government designs, demonstrating how to 

blend cultural aspects into modern housing for broader 

applications. They serve as communication tools for Kon 

Muang and local authorities, aiding preparation and 

precautionary measures for future earthquakes and 

material preparations. 

From all of the investigations of Kon Muang's 

housing culture, animism, and kinship are the core 

ideologies overarching the Kon Muang way of life, activities, 

and housing. This research reveals that there is a repeated 

pattern or type in their housing culture in relation to animism 

and kinship concepts. Certain space organisation and 

structure composition are some of the distinctive features in 

housing that have been carried through from their ancestors 

to the present day. It means there is a typological 

progression of Kon Muang housing evolution, maintaining 

features and aspects from their culture disregarding the 

time (figure 155).  

Modernisation brought changes in materials and 

construction techniques for the Kon Muang, yet their core 

cultural values have endured. The integration of these 

fundamental cultural elements into housing designs 

ensures safety, functionality, and cultural appropriateness 

for the Kon Muang communities, in both normal 

circumstances and in the face of future earthquakes. 
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Figure 155: Diagram displays the summary of housing culture development of Kon Muang 

 The diagram shows how Kon Muang housing has evolved from historical and traditional to modern, 

influenced by Siwilai modernisation. The analysis revealed that the earthquake-resistant DPT housing, 

meant for quake-affected Kon Muang, does not fit this evolution. The housing design prototype from 

this research aims to align with this progression and goes further by understanding and integrating Kon 

Muang's housing culture, potentially serving as a model for future development.  
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9.1 Contributions 
 

This research makes three key contributions. Firstly, 

it underscores a method for evaluating housing's cultural 

integration using typology. It reveals that combining 

typological analysis with cultural insights enhances our 

comprehension of spatial and structural formation in 

housing. 

Secondly, the oversight of modern Kon Muang 

housing (Tansukanan, 2020) led to a lack of data about its 

physical and cultural attributes. Particularly after the 2014 

earthquake, the absence of knowledge about housing 

structure and construction practices had negative effects on 

earthquake readiness and housing quality (Ornthammarath 

& Wanitchai, 2016; Sararit, 2016). This research fills the 

gap by providing essential data on modern Kon Muang 

housing and its cultural evolution. This information can 

bridge traditional and modern housing and employ the 

trajectory of housing development among the Kon Muang, 

focusing on cultural practices. 

Thirdly, the research highlights various perspectives 

related to disaster housing response. Given the urgency, 

there is a demand for quickly building homes to help 

victims. The key question is: How can we seamlessly and 

rapidly integrate this process? The suggestion is that taking 

cultural aspects into account may offer a solution. 

As this research underscores, architecture in 

earthquake-prone regions usually has evolved to cope with 

seismic events. While earthquakes may not directly dictate 

suitable house forms and structures, cultural communities 

have intuitively developed systems over generations, 

incorporating teachings and customs that ensure resilience. 

Understanding this information, especially when 

particular cultures have inherited housing practices 

accustomed to earthquakes, greatly assists in preparing, 

designing, and implementing appropriate responses. It can 

even resolve timing issues by formulating comprehensive 

preparations based on inherited knowledge. Whether 

addressing a house collapse or performing minor or major 

repairs, effective and timely responses depend on victims 

comprehending the situation, designers, and homeowners 

recognising requirements, and authorities providing 

adequate material preparation, information, and supportive 

construction practices. 
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In this scenario, the housing design prototypes and 

design briefs created in this research can serve as a 

foundational guide for designers, architects, and the Thai 

government in earthquake preparedness concerning 

housing design and provision. These briefs and prototypes 

can be applied independently for more permanent 

solutions, such as permanent housing designs or long-term 

housing responses, or adapted for swift management in 

temporary shelter responses.  

In this context, it is crucial to determine which 

cultural attributes carry significant importance and require 

prioritisation in the design process, alongside recognising 

those that need to be deferred due to time constraints. 

Nevertheless, a more comprehensive analysis of housing 

culture may reveal concealed possibilities that have been 

overlooked due to the absence of previous studies. These 

could involve adaptations, pre-fabrication for preparation, 

and adjustments to spatial and structural elements to meet 

the necessary timeline or accommodate expansion needs, 

all while respecting and upholding cultural practices and 

traditions. Ultimately, these insights can be developed into 

communication and educational resources for the Kon 

Muang community. They can play a vital role in housing 

construction, repair, preparation workshops, and future 

design efforts. 

This research also reveals an interesting 

observation. The blending of old and new cultures, 

traditional and modern, has resulted in a compromise. In 

modern Kon Muang housing culture, modern materials are 

combined with familiar traditional practices. Some 

adaptations aim to match current conditions, while others 

stay established in tradition. Various ways show the 

integration of modern and traditional elements. One 

example from this research is using modern materials on 

conventional spatial and structural frameworks. Spaces are 

adjusted for new social needs, and structures incorporate 

new methods and tools. 

In modern Kon Muang culture, changes come from a 

mix of adopting new concepts while preserving the familiar. 

However, modern technology is not universally 

comprehensive or equally accessible for them. Modern 

materials are used in different ways from their original 

purpose, leading to detrimental effects.  
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This emphasises how modern Kon Muang 

understand their inherited housing practices more 

profoundly than modern ones. In the future, as they become 

more familiar with modern materials, there is potential for 

houses to benefit from improved integration of these 

materials. Nevertheless, it remains essential to ensure that 

core cultural features are integrated into housing 

construction and designs.  

Furthermore, the objective of this study extends 

beyond the modern-day Kon Muang community and 

present society. The cultural principles unveiled by this 

research hold potential for broader applications, extending 

to future vertical housing or high-rise residences. However, 

it is necessary to maintain the essential sense of 

community and intimacy within these new settings. Further 

exploration is necessary to determine if animism and 

kinship concepts can be translated into high-rise structures 

for the Kon Muang, potentially shaping an entire building 

into a recognisable Kon Muang community. 

These considerations are increasingly relevant due 

to the challenges posed by global warming and rising sea 

levels. A thorough understanding of housing and its 

appropriateness for the community has become pivotal in 

shaping the future. 

This insight underscores the significance of this 

research. The design briefs provide possibilities for housing 

design by introducing cultural concepts without being bound 

by material or shape constraints. This approach allows 

essential principles like spatial arrangement and structural 

composition to adapt to future materials or even transform 

housing from horizontal to vertical, all while preserving the 

authenticity, familiarity, and developmental trajectory of the 

Kon Muang housing culture. 
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9.2 The practical implication 
 

The author's collaboration with the Kon Muang 

community played a crucial role in this research, bridging 

the gap between traditional construction wisdom and 

modern techniques using conventional materials. The 

expertise of local Kon Muang builders underscores their 

familiarity with traditional building techniques, even though 

they may not fully utilise the potential of modern materials. 

In practical terms, the author incorporated the 

concepts of placing spaces and functions according to the 

Kon Muang hierarchy ideology into a recent Kon Muang 

residential design. This approach facilitated the design 

process increased user involvement, and understanding. 

These incorporations led to a significant reduction in the 

time required for architectural design. They greatly 

facilitated communication with local Kon Muang, exceeding 

the efficiency of all other projects in thirteen years of 

architectural practice. 

Similar experiences in the construction sector, as 

detailed in Chapter 6, acquainted the author with Kon 

Muang carpenters and constructors. The use of 3D 

drawings, colored plans, isometrics, and diagrams proved 

effective in understanding construction procedures and 

structural details (figure 156). Communication across teams 

became more efficient with these visuals, aligning 

traditional practices with modern tools. 

The Kon Muang community demonstrates a strong 

understanding of construction practices. While some details 

may need clarification, clear communication can turn these 

practices into practical construction methods. The same 

can be applied to spatial organisation, which is inherently 

subjective. Nonetheless, integrating these spatial concepts 

accelerates the design process and house development. 

Therefore, effective communication methods are vital 

for a shared understanding of these practices. In this 

context, architectural drawings, diagrams, detailed 3D 

images, and isometrics can serve as practical on-site 

communication tools for carpenters and homeowners. 

These visuals can also be transformed into infographics 

and informative media, benefiting both Kon Muang 

residents and local authorities as they prepare for the 

future. 
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Some developed traditional practices are applied to house construction 

through a series of sketches and drawings used to communicate with the Kon 

Muang carpenter for detailed and better understanding 

 

Figure 156: A compilation of the onsite work of the author as an architect 
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9.3 The academic implication and future research 
 

In terms of future research, several relevant topics 

remain unexplored by this study but are significant in the 

realm of housing design and provision. One possibility is 

the applicability of the housing culture investigation to 

different types of natural disasters and emerging threats. 

In Thailand's central and southern regions, floods, 

heavy rainfall, and rising sea levels pose ongoing threats. 

Although these communities are no strangers to floods, the 

compounding effects of global warming and sea-level rise 

introduce new complexities. Using the research approaches 

developed in this thesis to explore the housing adaptations 

developed in flood-prone regions, it might be possible to 

offer insights for preparing for more severe future 

scenarios. Likewise, traditional cooling methods are 

strained by rising temperatures. Analysing how housing 

designs respond to these issues might unveil culturally 

aligned architectural innovations. Considering the 

escalating occurrence of worldwide natural disasters such 

as forest fires, storms, and pandemics, it is interesting 

whether the lessons learned from this study can be 

universally applied to diverse cultures in addressing these 

pressing challenges, requiring further investigation. 

Furthermore, individual and household preferences 

significantly impact housing design. To ensure culturally 

sympathetic and personalised designs, it is imperative to 

investigate these preferences and participation methods. 

This would result in a comprehensive exploration of 

individuals' and households' preferences to customise 

house designs for each family. Given that different families 

might favor distinct practices studying how they engage in 

housing design processes is crucial.  

The study also underscores the necessity for 

simplified procedures in material procurement and 

preparation for disaster-prone areas. Effective collaboration 

between local and central governments is essential to 

ensure preparedness and efficient planning. This is crucial 

for preparatory procedures and for procuring materials. 

Notably, the research highlights the need for regulatory 

procedures to aid local Kon Muang communities in material 

procurement. These procedures are vital for the preparation 

process, where analysing stakeholders and individuals 

within earthquake-prone regions can determine the 
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necessary resources for housing construction, repair, and 

planning. This demands exploring collaborative efforts 

among local authorities, provincial governments, and the 

central government to ensure readiness, considering 

natural resources, stakeholder awareness, and the 

households affected by earthquakes. 

Finally, the research established that both traditional 

and modern Kon Muang share similar housing practices, 

leading to certain housing types. However, this data 

predominantly applies to rural modern Kon Muang. 

Considering that Kon Muang resides across urban and 

diverse areas, including those capable of affording larger 

houses, it is intriguing to investigate whether the Kon 

Muang culture persists in these contexts. Specifically, if 

external influences are minimal, does the Kon Muang 

culture still manifest in housing practices despite variations 

in size and style? 

In the absence of a study that spans both rural and 

urban settings, extending this approach to urban settings 

can facilitate the creation of a comprehensive trajectory for 

the whole development of the Kon Muang housing culture. 

Viewing this trajectory through the lens of architectural 

design opens the possibility to expect housing designs that 

align with the evolving requirements of the Kon Muang in 

the future in all contexts. 

 

9.4 Limitations of the research 

 

 Because of the ongoing pandemic since 2019, 

conducting onsite surveys and data gathering was 

restricted. Despite thorough selection, data collection from 

websites such as www.Pantip.com, www.Map.Google.com, 

and other online platforms may be ambiguous regarding the 

quality and integrity of images. Therefore, the author 

implements assumptions and assessments through 

architectural practices as accurately as possible for the 

architectural typology study. 
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