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Faculty of Architecture, Urban Design and Creative Arts,
Mahasarakham University, Maha Sarakham, Thailand, 44150

*Email: samonwan.infinite@gmail.com

Abstract

This study aims to improve the Bachelor of Landscape Architecture (BLA) version 2017 of
Mahasarakham University corresponds to the changing global situations with the following
objectives: review the global situation related to the landscape profession; examine the
performance of this BLA graduates; analyze the factors involved in improving this program; and
propose a recommendation for improvement. Data were collected through the examination of
the world’s environmental situation, together with principles and concepts of the landscape
profession. The graduate performance was evaluated by their employers by using a questionnaire
which data was statistically analyzed.

The study revealed that environmental disasters and widespread epidemics are
threatening our world, and landscape architecture is one discipline that can help to alleviate
those impacts and promote quality of life. BLA curriculums in Thailand are under Architect Council
of Thailand regulation, so they offer similar course structure and content. The BLA graduates from

MSU have met employers’ expectations, but they have recommended some improvement.
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This study proposes two recommendations: Curriculum structure is to adjust courses to
correspond with the contexts of this changing world by updating and integrating them into
landscape concept, design, and practice, and incorporating with other disciplines; setting up
subject groups responding to the global landscape, such as climate change, sustainable design in
urban and cultural landscape; and adjusting the course content according to the involving in
information technology, agricultural landscape, and landscape healing. Curriculum management
should cover increasing site visits and problem-based learning, focusing on improving students’
skills in working with others and local communities through faculty projects, academic services,
research, or other university activities. The graduates should have life skills, analytical skills,

respect for organization or agency rules, and honesty.

Keywords: Landscape Architecture, Landscape Architecture Course, Landscape Architect, 21st
Century Learning

Received: April 11, 2022; Revised: February 1, 2023, Accepted: February 10, 2023

1. Introduction

The landscape architecture practice is relatively new and not well-known in Thailand.
There are currently 9 institutions that provide the Bachelor of Landscape Architecture (BLA)
curriculum: Chulalongkorn University, Mae Jo University, Kasetsart University, Thammasat
University, King Mongkut's Institute of Technology Ladkrabang, Rajamangala University of
Technology Suvarnabhumi, King Mongkut's University of Technology Thonburi, and Mahasarakham
University (MSU). MSU has offered this program in 2011, the only program in the northeastem
region of the country. Six classes have graduated over the past 10 years. The curriculum has been
continuously improved in accordance with landscape architecture's development direction and
in response to the National Education institutions' development strategy which prioritizes in
producing graduates to meet the market's demands, keeping up with the evolving global situation,
and creating graduates who meet standards in 5 different qualifications; 1) morality and ethics, 2)
skills and knowledge, 3) intellectual skills 4) interpersonal skills and accountability, and 5)
numerical analysis, communication skills, and technology use (The Higher Education Commission,
2009). So, the 2023 curriculum will be developed by considering all relevant factors, including
professional standards, feedback from graduate employers, and the global environmental
concern. For instance, severe natural disasters resulting from global warming, rapid change in the

digital age, particularly wild spread epidemics like COVID-19, Monkey Pox, or Norovirus. Among
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other things, the economic environmental, social, and cultural changes have influenced the

underpinnings of landscape architecture field.

2. Research Objectives

This study has 5 objectives which are:

1) to review the changing global situation related to landscape architecture profession;

2) to examine the professional practice performance of graduates from the Bachelor of
Landscape Architecture (BLA) curriculum version 2017 at MSU;

3) to analyze factors involved in improving this BLA program;

4) to review and assess the BLA curriculum version 2017 at MSU;

5) to propose recommendations for this curriculum improvement.
Moreover, the new curriculum needs to be in line with the development of landscape
architecture graduates in the 21st century, promote life-long learning in the aspects of knowledge,
skills, and the appropriated mindset to produce graduate that support local community and

improve residents' quality of life (Office of The Higher Education Commission, 2009).

3. Research Methods

Under the direction of the Architect Council of Thailand (ACT), the BLA curriculum
structure has been regulated to reassure quality of the graduates. The curriculum must adhere to
the landscape architecture teaching and learning principles, and more importantly, it needs to
have an identity that satisfies the job market. Additionally, it must reflect current events and
update with other changes in the world. Therefore, there are 5 major steps in this study; 1) study
of the ACT’s professional requirement for applying the professional license, 2) study of graduate’s
employer needs, 3) study the changing world circumstance effecting landscape architecture
profession, 4) analyze the MSU landscape architecture curriculum, and 5) summarize from the
findings to suggest ways to improve the BLA curriculum of Faculty of Architecture, Urban Design

and Creative Arts, at MSU.
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1. Architect Council of Thailand 2. Graduate Employers 3. Current global 4. BLA curriculum version
(Professional architects of situation 2017, Mahasarakham
Knowledgeable Landscape University

Architecture Program, 2009)
Subject group and course content Questionnaire of employer Case study / Books / To categorize subject areas
expectation for BLA Reading articles
graduate

The global situation that Relationship between BLA
Relationship between BLA of MSU The questionnaire outcomes related to landscape courses, ACT requirement,
And ACT requirements profession employer expectation, and

current world situation.

The suggestions from the graduate employer

5. The recommendation for improvement the Bachelor
of Landscape Architecture curriculum, Faculty of
Architecture, Urban Design and Creative Arts,

Mahasarakham University

Diagram 1: The study framework

4. The Current Landscape Architect Use Situation

4.1 ACT and Landscape Architecture Curriculum in Thailand

The Architect Council of Thailand has determined courses and content for applying
professional license in Landscape Architecture profession that landscape architects should be
knowledgeable in 15 areas; 1) site planning, 2) ecology and environment, 3) law and regulation
related to landscape architectural design, 4) landscape architectural design principles and
theories, 5) plants and planting design, 6) grading, earth work, and drainage, 7) construction
structures and materials, 8) utility system, 9) plant materials, 10) landscape for specific project,
11) general knowledge of the landscape profession, 12) professional practice skill, 13) process of
construction management, 14) construction drawing and specification, and 15) communication
skill (Architect Council of Thailand, 2009). There are nine institutions are offering BLA degree in
Thailand Architect which the Faculty of Architecture at Chulalongkorn University is the first
institute that offer classes starting in 1978 (Boonkham, 2020) Since then, the BLA curriculums have
been available at other institutes. At the undergraduate level, nine universities provide landscape

architecture courses; 1) Faculty of Architecture, Chulalongkorn University; 2) Faculty of
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Architecture and Environmental Design, Maejo University; 3) Faculty of Architecture, Kasetsart
University; 4) Faculty of Architecture, Urban Design and Creative Arts, Mahasarakham University;
5) Faculty of Architecture, King Mongkut's Institute of Technology Ladkrabang; 6) Faculty of
Engineering and Architecture, Rajamangala University of Technology Suvarnabhumi; 7) Faculty of
Architecture, Chiang Mai University; 8) Faculty of Architecture and Design, King Mongkut's
University of Technology Thonburi; these eight universities have a 5-year program; and 9) Faculty
of Architecture and Planning, Thammasat University offers the d-year program.

4.2 The Importance of Landscape Architecture Program

In addition to architecture and urban planning, "landscape architecture" is a profession
that deals with physical design and planning by solving problems for the safety, happiness, and
welfare of people based on the principle of protecting the land and environment, this discipline
applies elements of art, science, nature, engineering, and sociology together (Boonkham, 2020)
Landscape architect is the profession that involves morphology, geology, ecology, and botany by
applying these sciences to the overall environment along with the living pattern, social,
philosophical, and economic factors. The landscape architect is concerned with constructing and
developing creatively for the local community, and design outdoor spaces for functions and
aesthetic. This professional gives priority to natural resource conservation, so its practice is to
ensure that human activities are harmonious with the natural system, which is considered as
landscape architecture's responsibilities and roles. Therefore, the landscape architecture program
is essential to the world’s current and future situations manifesting as severe natural disasters
and epidemics which have negative effects on mankind (Architect Council of Thailand, 2020)

4.3 The Concepts of Landscape Architecture

According to dynamic trends in urban development, landscape practice has been
adjusted to respond to this circumstance. So, the landscape architecture curriculum must be in
line with these changes, and the improvement should reflect in the goals and directions of the
landscape program and content of the course works. The current changes in the world involved
in landscape architecture that has been studied in this research can be divided into 9 main aspects
as follows:

4.3.1. Climate Change affects the entire world, so all nations must cooperate to find
solutions. The landscape initiative in the United States has focused on several issues. For example,
the changes in land management practices, new legislation that regulates architecture design and
construction, heat-reducing design, and environmentally flexible design, including acknowledging

how climate change affects the visual or physical aspects of a landscape or infrastructure planning.
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Ecosystems and human well-being both contribute significantly to the ability to adapt to change.
Even if changes take place, it is still possible for people to live healthy lives while also limiting
and reducing the effects of climate change on a large scale in the future (Ruffo, 2022)

4.3.2 Sustainable Design Principle is all about understanding the complex
interrelationship between natural processes and human life. The sustainability of nature is
enhanced by contextual and eco-friendly design ultimately leading to societal health and well-
being in a methodical and sustainable way which then can drive and increase economic value
(Sepe, 2021)

4.3.3 Reducing Carbon Emissions is the approach that supports activities that reduce CO,
and increase carbon sequestration such as controlling vehicle emissions, increasing green areas,
protecting natural forest, designing green area with less grass mowing, management of irrigation
systems and using biological pest control, planting more trees in public spaces, and utilizing
vegetation and managing the soil to release less CO, and increase CO, absorption (Landscape
Institute, 2021)

4.3.4 Green Infrastructure is conducted by using green and blue infrastructures rather
than engineering infrastructure. The practice covers planning for roadside trees and urban forests
to reduce temperature and pollution while increasing biodiversity. It also includes designing public
spaces to minimize urban heat, choosing green roofs to decrease building temperature, and
reducing the impact of urban heat islands (Landscape Institute, 2021). For the reduction of water
supply shortage, infrastructure planning, the issue of efficiency in water consumption, and water
recycling are important. To fulfill this task, the extending water management and water storage
areas where the water supply is limited are necessary. Meanwhile, the enhancing role of
landscape architects in flood management such as increasing surface infiltration, controlling, and
slowing down surface runoff, and preserving on site water are important topics. At the same time,
managing methods result in additional advantages like improved local environment, increased
biodiversity, and created healthy ecosystems.

4.3.5 Green Recovery is the way to invest in clean technologies, projects, and industries
that have positive impacts on the environment and sustainable economic growth by using
renewable energy in the rural area including any projects and industries that boost economic
development in a sustainable and environmentally friendly direction. Using appropriate
renewable energy sources can lessen the effects of climate change. Additionally, management
planning in marine and coastal landscape areas that balances economic recovery with

environmental concemns is also crucial (Landscape Institute, 2021)
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4.3.6 Multifunctional Agriculture Landscape for Food Production is an alternative strategy
for preserving the agricultural sector and cultural heritage, creating agricultural landscape's long-
term sustainability. Climate change impacts productivity and other resources in agricultural areas.
So, land resource management should be an integrated management system that evaluate the
requirements for rural communities, urban area, natural areas that are needed for preservation
for ecological purpose, agricultural areas, and other production areas to reduce food
transportation cost (Landscape Institute, 2021)

4.3.7 Inequality public spaces and multifunctional areas should be universal designed
areas so that anyone can use for social interaction, safety, and health benefits (Sepe,M. 2021).
Encouraging universal accessibility for all groups should be extended to public transportation, and
other public and semipublic buildings as well.

4.3.8 Medlical relates to landscape architecture due to Emerging Infectious Diseases (EID)
which constantly occur in this world. While many researchers have proved that vitamin D3
(Vitamin D), which is produced in the human skin from UVB rays early in the morning and late
afternoon can improve human immune system. The increasing human immune system helps
reducing diseases like depression without drug dependence, specific cancers, diabetes,
arteriosclerosis, or osteoporosis caused by calcium deficiency (Penckofer S, 2010). To encourage
people to use outdoor space, activities must be formed. Besides physical health, the landscape
has proven to have a healing effect on human psychology. For a healing landscape, it should be
flexible and available for both physical and mental benefits through a variety of senses, including
temperature, touch, time, taste, smell, and sight (Clare Cooper, 2013). It should be safe and eco-
friendly which promotes social interaction, as well as health and a high quality of life (Sepe,M.
2021).

People want more high-quality outdoor space because of the current global
environmental change and epidemic problem and the profession of landscape architecture is one
discipline that play a crucial part in supporting these circumstances. The profession of landscape
architecture is emphasized in site design and planning, it has been recognized and needed
worldwide particularly in America, Europe, and even in Asia. For instance, Singapore has prioritized
urban environment design for city improvement. The result from that is to increase public park,
green area, and other natural attractions, including interrogative green area with high-rise buildings
and the airport. Adding more green areas is the government’s intention to improve the quality of

the city and the lives of its residents. Along with lowering energy consumption, pollution, and
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environmental issues, governmental expenses can be reduced which will reflect in boosting the
nation’s economy in the future.

4.4 Employers’ Opinions of the Graduated from BLA program, Faculty of Architecture,
Urban Design and Creative Arts, MSU were collected through a questionnaire survey. This
questionnaire asked employers about their expectations from the BLA graduated qualifications,
and the demand for BLA graduates in the future job market. The respondents ranged from private
and public sectors such as landscape design offices, consulting firms, landscape construction
firms, and maintenance companies, and from the government sectors like a municipal
government office, Municipal Public Works and Town & Country Office, and Community
Organizations Development Institute (CODI). There are 29 respondents, and the data were
analyzed by the analytic induction using statistical analysis such as Percentage, Mean, and
Standard Deviation (S.D.) values. The questionnaire's weighting criteria was graded in accordance
with their level and compared to their mean criteria as follows.

4.51 - 5.00 refers to “most strongly agree”

3.51 — 4.50 refers to “strongly agree”

2.51 - 3.50 refers to “agree”

1.51 — 2.50 refers to “slightly agree”

1.00 - 1.50 refers to “disagree”
It is a significant external factor that helps to identify the qualities and requirements of landscape
architects which are necessary for curriculum improvement to meet market demands. According
to the study, there are six main areas where graduates are expected to perform which shows in

the below table.

Table 1: The Conclusion of Expectation from BLA Graduate’s Employer, Faculty of Architecture,
Urban Design and Creative Arts, MSU.

The Expectation X S.D. Result
1. Knowledge skills.
1.1 Using knowledge to work independently and solve problems. 4.41 1.23 Strongly Agree
1.2 Researching and comprehending the problems. 4.34 1.28 Strongly Agree
1.3 Discovering and comprehending the fact. 4.17 0.93 Strongly Agree
1.4 Assessing conceptual data and evidence from various sources 4.14 0.91 Strongly Agree
while applying knowledge of academic and professional content.
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The Expectation X S.D. Result
1.5 Researching intricate issues and offering original solutions. 4.07 0.90 Strongly Agree
2. Understanding of the underlying concepts and theories in
relevant fields.
2.1 Information and comprehension of architectural theory. 393 0.86 Strongly Agree
2.2 Expertise and comprehension of urban planning and design 3.72 0.66 Strongly Agree
concepts.
2.3 Be familiar with and comprehend the theory of urban 3.62 0.62 Strongly Agree
planning and architecture.
2.4 Construction and project management knowledge and 3.55 0.63 Strongly Agree
understanding.
2.5 Understanding of the principles of interior architecture. 3.03 0.52 Agree
3. Wide range Knowledge and skill in landscape architecture.
3.1 Design knowledge and abilities in landscape architecture. 4.24 0.99 Strongly Agree
3.2 Project study knowledge and abilities. 4.14 0.97 Strongly Agree
3.3 Landscape architecture design know-how. 4.10 0.96 Strongly Agree
3.4 Design knowledge and abilities in landscape architecture. 3.90 0.95 Strongly Agree
3.5 Construction-related knowledge and abilities. 3.76 0.79 Strongly Agree
4. Proficiency with general and graphic computer program.
4.1 2D/3D Presentation program 4.48 1.25 Strongly Agree
4.2 Microsoft Office program 372 0.66 Strongly Agree
4.3 Motion Graphic and VDO Presentation programs 3.66 0.62 Strongly Agree
5. Knowledge and communication skills.
5.1 Capacity to communicate clearly in writing and speaking. 4.24 1.05 Strongly Agree
5.2 Capacity to create presentations that are appropriate for 4.24 1.01 Strongly Agree

various audiences.

6. General graduates' qualifications and manner.
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The Expectation X S.D. Result
6.1 Knowledge of traditions and laws. 4.90 1.12 Most Strongly Agree
6.2 Be truthful. 4.52 1.33 Most Strongly Agree
6.3 Be accountable, thorough, patient, and punctual. 4.48 1.31 Strongly Agree
6.4 Maintain discipline and adherence to the organization's and 4.45 1.25 Strongly Agree
society's rules and become accountable for ongoing education
and development.
6.5 Being able to cooperate with others and being a good leader 4.41 1.25 Strongly Agree
and follower.

In addition to the above listed, there are other recommendations gleaned from the
questionnaire, which are the professional practice and the ability for interdisciplinary cooperation,
these are significant topics that are crucial to the curriculum improvement. The fieldtrip to visit
various landscape works and offices can add more prospective to the students’ future careers.
Graduates should have the ability to collaborate with other professionals and has interdisciplinary
knowledge. For achieving empirical learning, the courses in construction, structure, and planting
in the BLA curriculum should be strengthened in content, skills, and case study so that the
graduates will be more updated. Additionally, graduates should be keen on technology and
proficient in using the necessary computer programs for design and construction drawings, like
Auto Cad, Revit, Rhino, and InDesign.

Information from the Architect Council of Thailand, graduate employer’s need,
correspondence with the current world situation, and information on BLA program at MSU are

summarized in the following table (Table 2).
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Table 2: The Relationship of Landscape Architecture Program (revised edition, 2017), Architect

Council of Thailand Requirements, Graduate Employer’s Expectation, and the Current World

Situation.

Architect Council of
Thailand (ACT)
(Course and content
for applying landscape
architecture

professional license)

Landscape Architecture Curriculum,
Mahasarakham University

(Revised edition, 2017)

Yes

No

Subject groups related to ACT Professional Architect

Requirement for BLA program

Employer’s needs

Related to the world situation

1. Site planning

The example subjects; Site planning, Fundamental Landscape,
Landscape Architecture Design, Geographic Information System,
Construction Technology for Landscape Architecture,
Landscape Ecology, Concepts and Theories for Landscape
Architectural Design, Public Space Design and Planning, Cultural
Landscape, Principles of Urban and Regional Planning, Public
Space and Recreation Design area for Esan Cultural, Land
Development, Urban Landscape Design, Surveying in
Landscape Architecture, Land Developments, Environmental
Management, Research for Landscape Architecture, Thesis in

Landscape Architecture.

2. Ecology and

environment

The example subjects; Public Space Design and Planning,
Landscape Ecology, Landscape Architecture Design, Cultural
Landscape, Public Space and Recreation Design area for Esan
Cultural, Natural Systems and Landscape Architecture, Land
Developments, Environmental Management, Research for

Landscape Architecture, Thesis in Landscape Architecture.

3. Law and regulation
related to landscape

architecture design

The example subjects; Laws and Morality, Environmental
Management, Professional Practice, Landscape Architecture
Design, Public Space Design and Planning, Public Space and
Recreation Design area for Esan Cultural, Urban Landscape
Design, Surveying in Landscape Architecture, Land
Developments, Environmental Management, Research for

Landscape Architecture, Thesis in Landscape Architecture.
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Architect Council of

Thailand (ACT)

Landscape Architecture Curriculum,

Technology for Landscape Architecture, Landscape Architecture
Design, Public Space Design and Planning, Public Space and

Recreation Design area for Esan Cultural, Surveying in Landscape

IS
g
(Course and content Mahasarakham University g E
for applying landscape (Revised edition, 2017) 5, §
architecture g{ g
professional license) E‘_ 9
g o Subject groups related to ACT Professional Architect | W E
> Z | Requirement for BLA program ﬁ
4.Landscape The example subjects; History and Theory of Landscape / /
architecture design Architecture, Cultural Landscape, Public Space Design and
principles and theories Planning, Landscape Ecology, Concepts and History and Theory
of Landscape Architecture, Public Space and Recreation Design
area for Esan Cultural, Cultural Landscape, Principles of Urban
and Regional Planning, Urban Landscape Design, Surveying in
Landscape Architecture, Land Developments, Environmental
Management, Research for Landscape Architecture, Thesis in
Landscape Architecture.
5. Plants and planting / The example subjects; Plants Materials and Design, Plants | / /
design Materials, Construction Technology for Landscape Architecture,
Landscape Architecture Design, Public Space Design and
Planning, Cultural Landscape, Public Space and Recreation
Design area for Esan Cultural, Urban Landscape Design, Surveying
in Landscape Architecture, Environmental Management, Thesis
in Landscape Architecture.
6. Grading, earth work, / The example subjects; Construction Technology for Landscape / /
and drainage Architecture, Landscape Architecture Design, Public Space
Design and Planning, Urban Landscape Design, Environmental
Management, Research for Landscape Architecture, Thesis in
Landscape Architecture.
7. Constructor / The example subject; Construction Technology for Landscape / /
structures and Architecture,  Landscape Architecture Design, Architecture
materials Design, Public Space Design and Planning, Urban Landscape
Design, Surveying in Landscape Architecture, Research for
Landscape Architecture, Thesis in Landscape Architecture.
8. Utility system / The example subject; Urban Landscape Design, Construction / /

25




Architect Council of
Thailand (ACT)
(Course and content
for applying landscape
architecture

professional license)

Landscape Architecture Curriculum,
Mahasarakham University

(Revised edition, 2017)

Yes

No

Subject groups related to ACT Professional Architect

Requirement for BLA program

Employer’s needs

Related to the world situation

Architecture, Land Developments, Research for Landscape

Architecture, Thesis in Landscape Architecture.

9. Plant materials

The example subjects; Plants Materials, Plants Materials and
Design, Landscape Architecture Design Construction Technology
for Landscape Architecture, and Public Areas and Isan Cultural
Recreation Areas Design, Public Space Design and Planning,
Cultural Landscape, Public Space and Recreation Design area for
Esan Cultural, Urban Landscape Design, Surveying in Landscape
Architecture, Research for Landscape Architecture, Thesis in

Landscape Architecture.

10. Landscape for

specific project

The example subjects; Construction Technology for Landscape
Architecture, Professional Practice, Environmental Management,
Landscape Architecture Design, Architecture Design, Public
Space Design and Planning, Cultural Landscape, Public Space
and Recreation Design area for Esan Cultural, Urban Landscape
Design, Surveying in  Landscape Architecture, Land
Developments, Environmental Management, Thesis in

Landscape Architecture.

11. General knowledge
of landscape

profession

The example subjects; Landscape Project Management, and
Professional  Practice, Landscape Architecture  Design,
Architecture Design, Public Space Design and Planning,
Computer for Design and Drawing, Geographic Information
Systems, Public Space and Recreation Design area for Esan
Cultural, Urban Landscape Design, Surveying in Landscape
Architecture, Land Developments, Environmental Management,
Research for Landscape Architecture, Thesis in Landscape

Architecture.

12. Professional

practice skill

The example subject; Landscape Project Management, and
Professional  Practice, Landscape Architecture  Design,

Architecture Design, Public Space and Recreation Design area
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Architect Council of 5
Thailand (ACT) Landscape Architecture Curriculum, §
(Course and content Mahasarakham University g E
for applying landscape (Revised edition, 2017) 5, §
architecture g{ g
professional license) E‘_ 9
" o Subject groups related to ACT Professional Architect | W E
> Z | Requirement for BLA program ﬁ
for Esan Cultural, Surveying in Landscape Architecture, Land
Developments, Research for Landscape Architecture, Thesis in
Landscape Architecture.
13. Process of / The example subjects; Construction Technology for Landscape / /
construction Architecture, and Landscape Project Management, Architecture
management Design, Computer for Design and Drawing, Geographic
Information Systems, Surveying in Landscape Architecture.
14.Construction / The example subjects; Construction Technology for Landscape | /
drawing and Architecture, Materials and Construction, Computer for Design
specification and Drawing, Architectural Drawing, Professional Practice,
Landscape Architecture Profession, Landscape Architecture
Design, Surveying in  Landscape Architecture, Land
Developments.
15. Communication / The example subjects; Communicative English, English for | /
skill Specific Purposes, Thai for Academic Communication, Thai for
Aesthetic Communication, Landscape Architecture Presentation
Technics, Fundamentals Design, Principle of Architectural Design,
Landscape  Architecture  Design,  Architecture  Design,
Professional Practice, Concept and Theory Application for
Landscape Architectural Design and Planning, Urban Landscape
Design, Research for Landscape Architecture, Thesis in
Landscape Architecture.

6. Summary

6.1 The Importance of Landscape Architecture
The high-quality outdoor spaces are required for all social groups in responding to world
environmental issues and health concerns. This circumstance made landscape architect regarded

as one of the important professions that resolves environmental problems and provide quality
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outdoor spaces for all. The outdoor spaces should be designed, planned, and laid out to meet
universal needs. They should be imaginative, promote more outdoor use, and have both
functionality and aesthetic. The approach of landscape architecture practice is constantly evolving
along with trends in urban development. Therefore, landscape architectural design should
respond to global change, climate change, principles of sustainable design, energy consumption,
and environmental impact. At the local scale, landscape design should be sensitive to local
identity and respect family and community values.

6.2 Establishing programs in Thailand

The Landscape architecture program was firstly established at Harvard University, USA
and currently, this program has been established in 250 universities worldwide. In Thailand, the
landscape architecture program was established in 1978. Currently, there are 9 universities where
this program has been offered, but the number of academic years and credits are slightly different.
The ACT is an organization that regulates all architecture curriculum in every university and issues
architecture professional license in Thailand. For BLA program, ACT has provided the requirement
that a licensed landscape architect should be knowledgeable in 15 areas as mentioned earlier in
4.1 and table 2.

6.3 Expectations from employer regarding to knowledge and skills of a landscape
architect

Table 1 has summarized 6 characteristics desired from the BLA graduate, Faculty of
Architecture, Urban Design and Creative Arts, Mahasarakham University which show that honesty
and knowledge of custom and regulation are the top requirements in that order, followed by the
ability to use all necessary computer graphic programs because these are crucial for the design,
then professional knowledge and skills was ranked in third. Next, expectations for using data to
solve problems and working independently were found and followed by expectations for
knowledge and effectively communicating both orally and in writing. Last, the knowledge and
comprehension of the guiding principle and theory in the pertinent disciplines are also expected,
as they are crucial to the integration of design and collaboration with the other related fields.

6.4 Recommendation for Improvement of the BLA Faculty of Architecture, Urban Design
and Creative Arts, Mahasarakham University
The result of this study can be drawn and concluded in 2 major recommendations as follow.

6.4.1 Curriculum Structure is to adjust courses and subject groups to correspond with the
contexts of this changing world by 1) updating with the global current situations and integrating

them into landscape concept, design, and practice, and incorporating with other necessary
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disciplines; 2) setting up subject groups that incorporating with new material and consistent with
the shifting global landscape, such as those pertaining to climate change and the principles of
sustainable design both the urban and cultural landscape; 3) adjusting the course content to
respond with the involving in information technology, agricultural landscape, and landscape
healing.

6.4.2 Curriculum Management is to improve some administrative activity by 1) increasing
the number of site visits and study tours to provide a professional experience to the students; 2)
promoting and enhancing student’s skills to collaborate with others, the academic services for
communities through faculty projects and research, together with regularly volunteer works is
recommended; 3) developing life skill quality, rules observation, honesty, analytical skills, and
problem solving; 4) providing flexibility budget to accommodate with the unexpected situation.
In the past 2 years, site visits and surveys were an inconvenience, there should be remedies with
other formats of study tours. Therefore, budget allocation and funding should be flexible for
modifications and to be consistent with the changing situation, not interfere with the field trip of

landscape architecture students.

7. Recommendations

This study focuses on improving the Bachelor of Landscape Architecture curriculum of
Mahasarakham University. It has indicated necessary issues regarding the relevance of the
landscape architecture curriculum and profession in the current environment. Although, these
research findings can benefit developing BLA curriculum to meet professional standards, it is also

recommended to include locality as part of the identity of the program.
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Abstract

This research aims to study the popularity of activities and physical factors that affect
the use of the elderly school in Bang Pao Subdistrict, Kantang District, Trang Province. The study
investigates concepts and theories about activity patterns and physical factors that influence the
use of space size and facilities for the elderly. We collected questionnaires from 100 elderly
people aged 60 to 69 in Bang Pao Subdistrict who can take care of themselves well, based on
the principle of daily self-help (ADL). We conducted the sampling during May 2021 to explore the
popularity of activities and physical factors that affect the use of the elderly school. According to
the results, 1) The popularity of social activity among the elderly is meeting and talking with
acquaintances, followed by using the space for main or necessary activities. 2) The usable space
factor in the elderly school is insufficient for the activities according to the school's learning plan
for the elderly. 3) The physical factors that influence the convenience of using the elderly school
at the highest level are safety components, including bathrooms equipped with supportive
devices, ramps to support different levels, and elements to facilitate use and access to areas,
such as walkways within the building that are wide enough for use, and different surfaces that

touch the ground to enhance the benefits while traveling.
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Abstract

The main purposes of this academic article are to 1) understand the concept of structure
in architecture 2) synthesize the key points from the concept of structure in architecture to
conceptual framework of contemporary bamboo architecture. By reviewing the concept of
structure in architecture literature and case studies of architecture using bamboo as a construction
material, the results found that concepts of structure in architecture are related to (1) structural
geometries (2) material properties (3) structural loads (4) architectural space. These issues lead to
a studying structure in contemporary bamboo architecture; thus, there are essences or factors
that considered as follows: (1) shapes of structure in architecture (2) mechanical properties of
bamboo (3) structural elements and support types (4) the pattern of using bamboo in structure

and span (5) bamboo joint and joinery.

Keywords: structure, structure in architecture, bamboo architecture, contemporary bamboo
architecture
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won i Sandaker (2008) TALUITZAUNITAIITULATIASWAIUNANTTUNITFULTI @13750
Tuneendu 2 s2au Ao (1) global form tunisiansanusemiindulussauninlng niednwe

Tne52u9895UUlATIAS 19 9nLA (2) local form Wun1siansaunssiindulusesusiwmiaand

v
o 4 a

a
9
anw3edudiuty 9 uuszneuiu inldudess vsesesrs nienliousa (Nl 2) Fan1sudased

o
o
o
o

AUl
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ysaisanidnunssy N1s22NIIUUNAENISADAST]

Aruzam Jnenssumans [ibosna:unbnAal UNSMEFEUKAISAIL

Uid 5 aduit 1 : UNSIAL - IVLIBU 2566

ansalfifunseulunsfinunginssunisiuusdlulastadiavesomsmiluly mnfansanadlulusedu
Local form wui1 ms@nwuszifiudeselil (bamboo joint) Aerdulseifiudifnydrfnyivilsianls
wane1aInTanUsznmnlyl (Vahanvati, 2015) uaﬂmﬂﬁizwﬁaﬁaﬁaLﬁuaaﬁﬂisﬂauﬂaaﬁﬁﬂﬁmhmi
Usenoufutuundussuulasaadne neflannsaldldduiudulasadldtomavdoldlisutiuTag

u 5 Tun1sanemuss (Widyowijatnoko & Harries, 2020)

Structural form ‘

Global form Local form

| |

joint  supzort

Substructure ‘

a 1Y) a 9
AN 2 SEAUNITHINTALSIhULATIAS

Clark and Pause (2012) 85U1831lATIATIN AD TLUULAT TEUUTEUIU Y38NITIATLITEUY
wiantudemuiilarespenuuuiilefasdauasuaruAalfiiaty Usundna1al i e wils Aonas
uansiaibemeAuAnYeInILE JULUY AnwSeude Anuaiate anududou fadu Tassainads
annsafinuaiang ad1eassEiud Wousoiduniedaas wurihiianenisinaeuln Snesduszney
athlugnmadenlssduduusznou Wiandulassadonmaninenssuiifiganin

MnnMsAnwAIIiaALTes Wiy ga3n (2540) 1an dnos (2544) uaz ¥as dugau (2550)

LATLUIAALASIAS 19N 19d@aUnenssuYea Clark and Pause (2012), Macdonald (2001), Sandaker

v
P

(2008), Schodek and Bechthold (2014) aunsadnngudsziuiiieatosld 4 ngu fad (1) 3Unss
Tnsaasns (2) AuaudAtaniild (3) n155uuse (8) msimueiiinemsaarlnenssy Ussinumaniaziilug

AsAnwlassasansantnenssulinuusinaie ndvussulafineides@aiuwaziuting

6. nasnuidszinniasiasianiianidmnynssuy

nswdsUssnmlassadensandnenssumudnuaesunse IingUssasdmelndlodnue
NN kan1ssuLTINinvedlasaing Gedwmanetagnunneadauarsunseanidnenssy lag

Wae Uney (2544) LL‘U@‘U%Lmimaa%“wmaamﬂmmasmmé’nwmxgﬂma panidu 3 wuu Ml
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-solid structure fe lassadwiinuldludsnoaironuuluna 14¥agUszion fu fu d5lumsiu
w3380 Fadudnuurlasaireiiinduidanufiudu sl deussedensslunsan lududou
pnFag19Yu Uslia LaRgANg 9 Fowiuth sune Dudu

~skeleton structure o Tasvadefifidnumsiduiudiu (members) varesdususznouiiu
viofidnuusndulasaisy (frame structure) fimsansussnntudumislugfudiumils dndugfuuss
AR (WsFauazussdnluvioudiedny) LU panel truss, space truss Wag portal frame Tuguuuusing 9
Dusiu

-surface structure Ao Tassaf1eifidnwaus duukuiiy fénvugnisdisusauunszanglunn
druvediulaswadiadu q Tandulvadupeuninuazindn wwu thin shell, space frame, suspended
roof, folded plate, hyperbolic paraboloid sy

madenldausisaiulaseadied armnsoduinaunatutunIuLuade qudnyue
msnenm auansABanavesian Uszlowildass 7919 wazn1sfuuse saudadodiiniunnsiiaiy
sonly ag1alsfiny 1wy qasana (2540) Mausuuzingunsddasiasiddunuantnenssy aisd
audnwazdaty 1) fanunuduiifieels 2) fanumnzaulunsldaes funulidasdlidiindtes
wavduiduiudnlaseaie msiiuiinddatesiian earldliuslonivesiiufionasliidud 3) 4
AITUAIIUTNL Iﬂﬂﬁ’]ﬁﬁﬂﬁﬂmmLL“ﬁﬂLLid‘UEN?i’JuEJ'EJEJLLﬁﬂﬂiﬂmﬁﬁgﬂwmm Faaonndostun1siansan
szaunsunsalulassads (global form and local form) mudi Sandaker thiawe

Turagilassadsluandnonssuliuvuimadody mnfiansadnvaslasaaimugunss
flanunsanoadiuldlanss wud fdnvarlasiaineey 2 Usuian fie skeleton structure wag surface
structure (Kumsingsree & Rittironk, 2020) Fadunssuiminuesdils wualidnien wislisiasiu
vanean drunaildluldelussun solid structureifnduludnunsvosmsthliindnluduTanasy

'
o A

Anuudausslunifaiu selasuusesswiuTanou q lumsnudmeaes Felianusaveadiuldlnenss

q

g1 TuUABUNIMESULHENTN

7. lasiasiinmianmidmenssu: AIUAUWUSYVDIAUAUURSannazsunsJ

Turmsantnenssuiianudnditsineysyuulassadtmsanitnenssu 1wu Felix Candela ,

Santiago Calatrava, Pier Luigi Nervi, Kengo Kuma, Richard Rogers, Renzo Piano Wudu wnafiansan
adllunanu dsdfivilinisesnuuvantnenssuunndrsanaadnenssudu q egaiveyddy
Ao nanwnaszddgresrudulasiais dhiugunssaantnenssy uasnuauUian Iiawsasi
Hundafertuld luiueaferfuuumesii Sandaker (2008) uaz Macdonal (2001) l¢tiniaueiiu Fnas
1ﬂu,éhﬂw3ﬂaﬂimaqé’nwmzmﬂmqa§w5uLﬁ®a1ﬂ§aqdauM§aiﬂ ANNFURUSTEN I TaR LA TUNTIVDS
Tassasrsluanitnenssunasaziduednsls %az:mLﬁwﬂ'ﬂﬂﬁlﬂumiéTmﬁudﬂﬂizmumﬂmqﬂm%ﬁm

wivnnuesaadnenssuduingninienin geayuuedunseuiunssuthundagunsawedasainmi
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antnensaufiuansnsiu iWedeundulugafunsmnudalumaedeulmmsinndaninonssaluiid
waraddlasiadng iliidemansemalassadns wasTanfivunneassdudutiefeiidmanosuuuy
nsandnensauegravaniedlald

W33 W.7.2403 (A.A.1860) Viollet-le-Duc leignuszneliiiufianudAgyvesianaaidnenssy
Adudansldianluaniiinenssy Fuansfennuunnsitauasdnvasiamzvesanusasyin fdwasieo
FBnsneadefinizasie nyuuestinandsaligunnAniienudaauluwiyuiii nszuaunis
a¥1sassaiidonliannuananifiBang waz audnvaznsnenmauvesian Jauaonadediy
Snuaigmavszamduria (sensorial aspects) dudedoatuayulunivosianyhuiiidugasudures
nszuIuNIseRnkuUUanIdnenssu (Wastiels & Wouters, 2008) 19U Had1un1se0NLULANTAENTTY
¥4 Louis I. Kahn anuiingvadlusssumnavesianuszinndg 89 Kahn liianudilasssumndvesan
rowthanldreatns lafssusenudlalunuendhiBnavesawihtu widfmmnemudadlalumeda
nsnease wazngAnssulunssulssdnvedgie

venniifsdianuingilfeuaulamssenuuugunssiiduiusiutandoainsussianaeunin
w@Suwian TawA Pier Luigi Nervi Wiiinniseenuuusazimaianisneasiamenaunsalasuinanyaaundiy
Tngiintulurmssedl 19 udnasues Nervi Sinsisvinaseaniinenssuluanissedl 20 wWiuldan
aunufnildsunssesiusnniignassauns I§uA The Giovanni Berta Sports Stadium Lag Olympic
Flaminio Stadiurmn (lori & Poretti, 2019) duraiuN1FoRNLUUBY 9 drunandifiuiruduiusaes
JUNTe Tan uarlaseasna ei'fqdaﬁm%wmflﬂdamﬂﬁﬂiuqﬂﬁ’mm L1 Marcel Breuer, Felix Candela,

Amancio Williams, Eduardo Catalano tusiu (Calvo-Salve, 2018) 9 ndeganisldauianuszinvdy

o
= o v

wazn1sldnuianussianeeunsa dilugnsiwSeuiisunisldan Tl lugiueTanfiilugadadiuresnis

q L]

v
' v a =

sonuuulassadndluantinonssy sudunmmisiinsetwiunsseyiageassiiindulusewing
NTLUIUNITODNRUY A1NMsANERLIRAMIsAIulasIad1s nudn Aeufiaviiadududulaseadng
uiaztuUszneufuld Feudnananudilasssunivestagilivilassadanou vilulfaaauds
\Bana LLas@mé’ﬂwmsmamamwmaﬁaqméwﬁ?u

Tuiueadendu i feifufaniddnoamlunislidulasiaiduanitinenssy suddassads
Faemanislugznnu Ssanusanudiverasiand leluiuidifld Guietosiu Wy avivewsni dadl
anmiwnzauiuninasadulaved (Hong et al., 2019) Tnefilififiudause wihdalng weas
fuailasiasne dwalvigunsaasdnvugnmenmanlnenssulivunalvg Awnegmanuniseaniuy
an1nunssuDY Simon Veléz wagn1508NKUVATNIUYEY Jorg Stamm Ay lHiAnn1suansaen
malasiadruazaninenssusuiuatowarswaionniy luwdvesnrulueinstaniredidnuild
douLfiudy ﬁizﬁummqﬂﬁL'Syasiamﬂ%mu 19 Contemplation bamboo pavilion tag Catedral Sin

Religion (nwidl 3)
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mwﬁ 3 Catedral Sin Religion, Pereira, Colombia aanuuUlng Simon Vélez

fisn: https://arga.com/arquitectura/catedral-sin-religion.htmt

Tumaderudulaiifeiedulsamanisluginaedeny fusenidedd isvligauauysel
Tneiidnaruiiuiitn 2.4 % nduiiinlirvmavosUseme (Piazza et.al,, 2007) WUNISNIE ARG
11 145 wiln FregviafugidauautAmuizanlunisnoasne Idun Dendrocalamus asper,
Gigantochloa apus, and Bambusa blumeana Falniota 3 msﬁusﬁf ﬁ@mauﬂ’&%aﬂaﬁLﬁyasiamsﬁﬂﬂ
folds dsmalvanvinludssmeduladifedanudonlunsldlilulddoliiAnguns siiseutos
finouaussieuuiAnlunisesnuuuvesaniuiin lufiivesnisaireassagunseduyds (organic form) #id
duaedasy winninfagUssianliuazaeunin yufsdinaundulufuaninsssumfvesiiuiing
gnfeg 1ty nasun1seankuuanlnenssulhwuuswaiaves Effan Adhiwira waz IBUKU 1Oudu

(mwﬁ 4)

A 4 Sokasi Cooking School, Four Seasons Sayan Bali aantuulag IBUKU

fan: https://ibuku.com/sokasi-cooking-school-four-seasons-sayan-bali/

8. nuxAamnlasiasiamiianidmenssu naznisAnuilAsIasiinagg
anmUnenssulWnuuscualy

o ' & o a Y a 1Y ' < oA
ﬁ]’]ﬂﬂ’]i%ﬂﬂqmﬂigL@‘L!‘VlLﬂEJ’J‘ZJ’eNﬂ‘ULLU’JﬂﬂIﬂiﬂﬁi’NVl’Nﬁﬂ’]{]mEJﬂiill tyuseanlu 4 ngu AL (1)

'
wa v P

JUnsalAseasng (2) auantadaniild (3) nssunse (@) msivuafidtamsaandnenssy Tuvueinig

NUNIUITTUNTIUATANELATIES1amsdantnenssuliwuusivady wudn 8903989 lavinnisdnwa

laseasramsaantnenssuvesandnenssuluiwuusinads 1y Maurina & Henatta (2014), Esti Asih
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Nurdiah (2016), Wirabuana & Maurina (2017), Xu et al., (2017) 1Judu Tnedusziiuiiifoaiioatu
wdnlassadanedatnenssudall

- uantAidanavedlifidimaiensesnuuusunsslassainansandnonssy

uenIINNsENFIBEIwas Simon Vélez waz Jorg Stamm lufadefiiuinudaiu Sedinsinen
Y89 Xu et al,, (2017) w@uaUszifiudin wiileanmnsadunuesanalags Sunseenlan waslinumien
Fedsraremuansalunsdne egrdlsinuszuulassaiuuusadn laildldusslesdanaaud
Fananwetliegradui iy Suinsthlilfdulasadramsalds Saiderfe (1) mMswaumausyUY
Tassadansulae Whtuszuulasen anansandnauliineenasiigramianing ) Wunsveneveuies
3aMs1F U LT AUsIA1INNNSIUNILINSEUUIEIATINGNS (3) UseansnImeel cantilever structure
Tuszuuinlsy ﬁwlﬂq’ﬂ%mmsﬂuaagﬂmqﬁmmsaaﬁ”wqmw{mﬁawaaﬁiwLLazLLaaﬁﬁmwﬁuﬁﬁwﬁu
(@) Tudauusssy WdumedaszsgniniaueriunnFuaIviNeY idenndeatuinnsssusieiuluus
aviiuit Wy M adulAmemdmaninenssuiulueias China Pavilion wazmsldlduseusuves
nonth Tue1As Vietnam Pavilion o Milan Expo 2015 sailufanisliiduldseslusaing iileuansds
LWIANAATE981AST Camboo Exhibition Hall Uszimeduny Wusu luvinusadeaty Maurina &

<

Prastyatama (2017) lonansmnudaaiiuin nsiladlulddulassadimdnaesenns Aensiasuulas

P

amdnvallvsivasianlilunmnssu ldwsvesausn §iandedudisfunumsonisesnuuuaninenssy
$anade Feanusanuiuldlunanunisesnwuuanidnenssuvesaa uinvateviau Wy Vo Throng
Nghia, Bamboo build, Chiangmai Life Construction \ugiu &sUszifiunisinwivaniisinnuaenndos
fulssiunnuuAnlassasamsaadaenssuluasuiyy fie (1) sunsalasadng uay (2) AuaudRtan
g

- Ussiamdudinlaseadonay nsoasunss

Schodek, L. D., & Bechthold (2014) léutsszinvlaseatrsmuiudiuuagnnsneairseonidy
2 wuu Ao (1) esrUszneudady (Line-forming elements) (2) aefUsynauldsifuiia (surface-forming
elements) 4 9111Ug 15891999 Maurina and Prastyatama (2017) lutseidiun1sd usunssves
antinenssuliduiagnineglutseiny line-forming elements waziilugdnuuenisintudanlaseadng
senilu 2 dnvair Ao (1) nMssadesdudiulasadiuuunsyateoenainnsenas (centralized
configuration) uaz (2) Msdnsssdudiulassadrauuuidu (linear configuration) dsdudaulaseadng
mmﬁyﬁmﬁwﬁmzmaLLSaé“mmuLLu'JLLﬂumuamiaa%’ULm (structural supports) kalasludagiusin
IﬂaﬁlqmaﬁuLmmeﬁmmiawﬂaaﬂlﬁlﬂu 3 Usziande (1) Insessunsauuudauniu (fixed support)
(2) ynsesiunssuvumldudlsiindoud wiognsossulsauUUILU (hinged support) (3) 9AT8S3UL
wuusndewdild (roller support) (Sandaker et al,, 2011) L‘fiaﬂmﬂmmum@hwammaﬁuLLiaﬁL%amia

sErinstudiulasadiugIuIINty szdmaseanuiununsinameiiatulududiulasaiiieg

61



namie lunsafitudnlnsadalas 1¥9n 5835V fixed support Weaoedne WU anwnsadunu
ussnszvildannndt 2-3 wh WeSeuifisuivlassainaldsilignsesiunssuuy hinged support g
414 (Maurina & Prastyatama, 2017) Sﬁqﬂizlﬁumiﬁﬂmmdﬁfﬁmmaaﬂﬂé’aaﬁ’umzLﬁummmaﬁﬂ
lassasnsantdnenssdlugosiiyy Ae (1) Unsadasasie (2) nMssuus

- sUwuunsthbinldlulaseasauagssogdiamin

nsthldunlddulassasrmnsaadaenssy aansauvseanls 3 dnwar de (1) Mmsldliuuy
&g (bamboo pole) (2) Msldliuuunansdsinsudndaeiu (bundle bamboo) (3) nsldlrinuuei
Fnsinsruiindaedu (bundle bamboo split) Fsguuvuveansliliddmarednunsvesgunsilasiains
meaadnenssu nanfe msldlivuadnateddadiieiu wisliidndaieduwdniludnld
annsovhliAnduaefidase Tnnninsliliwuudifen lususfeafunmsnaousuaudidna
vosliifunegdavesanmdaneu (MOE: Modulus of Elasticity) Saduaiiiléinanuudsunsavesian
LA MOE agfl 23.775-89.225 ke/cm2 luvauslliifien MOE 88 60.00-125.000 kg/cm2 fatfu
AnudanguvesianUssinnliedesnindanuszinnli (Maurina & Prastyatama, 2017) Tuvauzieariu
wadansldliuvudanansdudrdaedu Sadunnivdniut udnlasaisannndmisdu faild
UsrdrBnmlunssunsmesssuulasaafistuie Tulssiuitedunsantosfnszesinameves
91A15 (span) uaﬂmﬂ‘ﬁgﬂLL‘UUmﬁﬁwlciml%muLLasa‘"ﬂwmﬂﬂiﬁa%’Nusuwha 9 MilmAnnN1sv8N8ALE
i Fudlatlymeesemsvuadn saldiuildialasederaslidimnning waziy
FnenwliiulilugiugTanlassaieernisdraminniie anudl Simon Veléz lénannli lnsuseidiu
nsAnvaifanuaenadostulssfiuanuufalessadomsandnsnssyluauiy fe (1) sUnse
Taseais (2) quuandAvandld (3) maduuse

- Jasouazmsiiousodili (bamboo joints and joinery)

AUNTOULLAAAYDY Sandaker (2008) MIfiTsndasouaymMadousedli ferfunmsfiansan
Tussdugeniameaniitanyietudiunile 9 isznauiu (ocal form) auAndusruulassadsiamun
(global form) 9n&nwaEmenenn Mvikddesidalunsianldo ludewueanuervedilii
wnzaulunisieais dalszezedi 6-8 was wmmszdodlidsdimussnnuiinsagyihliudedla
vas Wliguantfidanaveddafilflunisieatsazanamnludae (Lopez, 2003) UsdtuiFailug
msfmunsidousedilivarsdudvhetumemaiafivainvats indilignldanuluggfageasis
antinensauiiuiu Tngldmatiagndndlidndedu SdldtanUssanmeniadon wu Fendu iFon
Undu mayndadedenuidymidesusadoamiusiiiy Vil minfidehuderousasdudiugndin
wihagiinsldadnitesvieaulisause ogslsinuaruansalunssuusauiagauantin (strength)
wazAaBNsaluNsFuumsEegY (stiffness) toaniimsliludn dunslimednadniiesviody
Ifuiided fe dwidniun dedensvinu uazanansanmailuuoRldesdaensiniinugds (Lefevre

et al,,2019) Yagtuweaianisyninmeden dnsiawilaegldiagnsndlivainaleguuuu sndeens
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W Wenlndleawmes an Wudnsavieaunuaa Wudu (Hong et al., 2019) lurauziAgafudediinaiu
AUNAINNAI8INUIRAE LN (Heterogeneous dimensions) Alalinfunasmsiedn (Di Paola &
Mercurio, 2020) 52alUfiaasduviounals uagauuIsesslaolu ﬂdﬂlﬁd%ﬁuﬂ@mwﬁﬁﬁdqma
sowadalunisifiousoaili (Hong et al, 2020) luvazfinisvhanuiiieitestudorelidedudodivh
meuazdudalonialunisdnweguin athslsimudadfinsinvimeassanudululfiiemuwinisdy
miLﬁ?iamiaéchmangLLw (Vahanvati, 2015)

PINNINUILISTUNSIURINa Suseiuildlunsinnsanlasadamsaandnenssulivuy
il il (1) sunsdlassaraomsanilnonssy (2) anaudAdnavedlaililunsieatns (3) Ussim
Fudnlassaiauazqniosiuus (@) suuvumsthlduldlasaiuasssessamn (5) fedeuazns
oustodlil s 5 Ussiduiifanuietostuunfalesaonsaminenssluauudpie (1) sUnse
Tasaa$s (2) auandAtanild (3) msiuuse Fadouledludmiifidsnamand (mechanical function)
ANLNTOULIAATEY Sandaker (2008) druUspifiunsinuaditnamsanndnenssy deduiusiuifves

v
[

Wi7Beiiud (spatial function) Wulseaudenvessziuegun Sweguonmilonsinauslunssil

9. asu

wnAnlassadinsantlnenssy iissuulassaislilduatudiuidamiiuusainseinnuman
Fmnssuvwiniy widaieanudilainadluinuantfvesiagiineUstiudugunsdasade flesnin

anurarUszinniudnadnuaeniinmenmuaranauifidnaiiunnenaiy Jedmanonisianl4du

e

o

Janlassas1aieFunsanseyifidnaiu na1Ae TanUIIUTEANTULTIER UINUTEANTULIIFT UeUselan

o @ @

Sunsadn (Lssdauagdsluduien) Wudu venandumAalassadimnsanidnenssy Samind
Adeadostunmsimunveuiunvesiiitmisantinen ssu @il 1aan dney (2544) Idlmdnawls
570 Sandaker (2008) uag Clark and Pause (2012) l¥nandslassadslufifvesmingailui
aunseasunguussiauanuwiAalasiasimeaadnenssy Id 4 ngude (1) yunsdlassasns (2)
AnuaNTRTanTlY (3) n13Fuuse (4) msdmuaitiansanidnenssu Tnofinguitvilsfenguiian Sanw
Weandestunsinulasasimedandnenssulivuusavaste Tudssidusng q i (1) JUnsalAseEsng
yaandinenssu (2) auansRidnavediiildluniseaing (3) Ussnvdudnlasadiouasgnsosiunss
(@) sUnvumsthlaianldlassaduasssszdamn (5) fedeunasndourodili luvmsfortur 5
Useliu duiusdufidaninfiiBanamans (mechanical function) aufl 1ady qa3ana (2540) uay
Sandaker (2008) lalvitafnuiuienld annsadnmuanyszaunisinnsanusdhulaswadialu 2 svau fe
1) 534U global form FeUsznauluseyssiiu (1) sunsdassaiiamaninenssy (2) auauli

Banaveslinldneasne 3) suuvunsilinlilassasaazsvordiama
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2) 3¢V local form GaUsznavlufrsuszifiu (1) Ussinndudulnsadauasgnsnsduuse
(2) fostouaznsionsiodils

Tnsluddudeludssifumaiasgnitauniduiiadedesfidesnnisfnviuazivdoyaids
Uszdndluorasnsaldnu Lﬁaﬁﬂﬂzj"mﬁmaﬁ]aaudwﬁaﬁ’aLua'ﬂﬁdawaﬁaﬁﬂwmxwwamsm‘wmad
an1Unenssuliuuusinatvegidls

wiluunanudyadunsiiaueUssiduanuuAalassadmsaniinenssuiilug
nsfnelaseasrimnsandnenssuliuuusimads sudunisdnuilusedvgos agslsinmunisfing
Tuseduasdamvasmeninanmdnenssuliuuuimaioty faflvaedffifeites liimaduuiumms
Finuuazdanndon Avilvnislden b Ifuasunasnmdnualuagnisdenumngainimnssy
“lifqavasnuen” g “Jandsdu” (sustainable materials) n3e¥anidaudufinsdudwindou
(eco-friendly materials) FausrasUaneanssui 20 suluusuniiisuiiesfunsiudvessyay
Tansenisiud sundasaningiiennia autAatdunaiiued sulmiveanisldluid udangnoadis
Tuaninenssu dsusngWiddlumanefuiimlansufsulnedeuiu venainiunanuiidsannse
Tduteyadswulvitugiaullunsinuilassadmsanidnonssy Tassadrmsaninenssuildls

4

[ o ! ¥ = ¥ dl Yo { d! o a dy d. =
Juiagneashs suluidassafanantnenssuinldiandu q fednalaiuiinsfinwienlilunate

q

Uszifiu
10. nuBinssuUs:=niA

unanuiidudiuniswesinerdnud seaunui Tndin 13 esaandnonssuliuuusvady

(Contemporary Bamboo Architecture) #angnsd shindauassAasneanzan1dnunssumans

o [

UNMINFNEATAIERS L9TUNUEaTUAYLINNSENTHNTEANANY Ineaans Ieuasuinnssy

11. 19Na1$2132J

a8 q93n. (2540). TaquarnIsneas an Ungnss. d1uniuuveIanTalunIInende.

'
a a

a8 Bugau. (2550). srvulnsvasrmanitnenssy. (Ruviaded 4). drinfusiuiequiasnsal
UMIned . vdn dage. (2544). laseasnnaardaenssy. driniuwuvieuwiansal
UNINeGe.

SyuNII AEeies, uaz Tud Adasdu. (2565). lilugrugdanneadicluruandnenssy ¥ aa.
2010-2021. 3758753990150 1900NUVVANINUING 01 ANzF1UAINTSUAIANT
U Inenaendealua, 9(1), 174-199.

a av

v & v o a o ¢ £ a ¢ z:l B
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Abstract

The purposes of this research aim to investigate the physical factors affecting fire risk,
identify the risk area, and propose methods for preventing fire risk. The studying includes land
use, transit routes, fire hydrant placement, fire station service radius, building use, building type,
number of floors, wall material, and density. Using a weighted average of the criteria in
combination with the Geographic Information System's Overlay Analysis, the data is evaluated
(GIS). The findings indicate that the area with the highest danger is 0.21 sg. km. (6.06%), followed
by 0.63 sqg. km. (17.99%), 0.90 sq. km. (25.61%), and 1.99 sq. km. (56.39%) with low risk. It is
evident that locations outside of the old town are a low danger. Meanwhile, urban areas have a
moderate to high risk. It was discovered in the first commercial, commercial, and community
areas, in which buildings’ structures are made from wood that can cause a fire. Furthermore, in
some community areas, fire trucks are unable to reach to handle the incidents because of alleys.
Therefore, there are three guidelines to prevent fire recommended as follows: first, prior to the
disaster occurring, policy measures or actions, particularly land use planning and urban planning
control, should be implemented to bolster trust in the safety of life and property. Second, there
should be academic material on situational trends during a crisis and associated procedures.
Finally, after the disaster, the community's utility facilities and way of life should be recovered to
normal or a new law will be enacted to conserve historic structures, way of life, and assets

sustainably

Keywords: Fire, Fire Suggestions, Surin Old Town
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Abstract

This research aims to study the preparation of urban information databases, by collecting,
revising, and analyzing big data in terms of the physical characteristics, which is for suggesting
guidelines for area management to Nakhon Ratchasima Municipality. The research included the
study of concepts and theories, also participatory area surveys, observations, and in-depth
interviews with experts. The research results showed that the database was the most numerous
of 3 sequences from the Bureau of Finance, most 13 layers. This is followed by the Water Supply
Authority with 4 layers, and the Land Department with 3 layers. The study of data collection and
remediation of big data of cities found that the comparison of the most correct and updated data
was 3 sequences. The Bureau of Finance was the most with 9 points, then Land Department with
8 points, the Department of Urban Planning, the Water Supply Authority, and the Treasury
Department with 7 points. The result of studying and analyzing big data in terms of the physical
characteristics of cities was found that the FAR and OSR configuration methods are limited to FAR
and OSR configurations only at the old town community level and the building block level. The
scope of the designation was smaller than that specified by the City Development Authority, and
there was a study of the old town area. The recommendations were divided into 3 areas: database
management, data center, Nakhon Ratchasima Municipality, planning and conservation operations

of the old city area, and holistic integrated area management.
Keywords: Nakhon Ratchasima Municipality , Urban Information System , Big Data Management,

Management
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U4 9 (Tarawut Boonlua, 2022)

4.5 MIANYIMUIANINANNITUTNITNITIANTT W UseenaldlunisiauouusiuInIwnuusms

a o £
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Abstract

This research aims to study the factors that could affect the customer satisfaction and
the guidance for service innovation. The research tools are the questionnaires and the group
samples. There were 300 participants taking part in this research. Those are the teachers and
students from the Faculty of Architecture, Urban Design and Creative Arts, Mahasarakham
University.

The results revealed that there were six factors affecting service satisfaction. Sorted from
most to least as follows: 1) Service duration, the users demand more quickness and convenience
in service. 2) Service quality, the users expect to receive clear and helpful advice from the service
providers. 3) Convenience of service, there should be information platforms for disseminating
information quickly and thoroughly. 4) Service system, there should be the various service
channels and uncomplicated service procedures 5) Staff personality, which should provide training
activities to improve their personality and a good service manner 6) Environment, which should
be improved to make a service more convenient, easy to access, and provide a clear directory
included enough seats and facilities. Moreover, there should have a feedback box for users to

share their opinions to improve the service.

Keywords: Service Innovation, Excellent Service, Service satisfaction
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Abstract

The Active Street wear Innovation Research of the Zennials Generation aimed at
1) developing a clothing brand using RFID technology and functional fashion design principles. 2)
Find ways to create a creative brand of clothing and outfits by studying primary and all relevant
data in a three-faceted framework. The researchers used a qualitative research approach with in-
depth interviews with experts in three fields, combined with quantitative research using an online
questionnaire with a sample group of 400 Thai people. The results of the study were divided into
three sections. It was found that: (1) The appropriate costume style for the application of
technology is the appearance of outlines that are not flesh-attached or loose-fitting. It has a
specific profile with a wide frame of approximately 1-2 square centimeters. The area suitable for
packing electronic circuit boards is the striped part of the shirt. (2) The Zennials Generation Group
in New Brand Research is a group of people who love to use technology in conjunction with
health care activities, with prices suitable for the target group and class of the brand ranging
between 2,000 and 10,000 THB. (3) The expand and accumulate principles and the integration
and separation principles are the main guidelines for the creation of new product groups. The
characteristics of the new brand focus on presenting a smart personality image. The researcher

then takes a prototype of the product and does an evaluation as the last step of the research.

Keywords: Active Street wear, Zennials Generation, RFID, Tracker Elderly, Functional Fashion
Design
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1. unun

AsrduANgUUsTIAMLBNTINWIS (Active wear) Tullagiu diulvgjazilunsidudiinauun
NNaRAUAIUTTIANAK (Sport wear) fapg197iliuldtRY Wi As1duA1 neud Baflenes (Tommy

Hilfiger) (WWD, 2561) tnozuasnina (The North Face) laauide (Columbia) Tuil (Nike) wag afinIa
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(Adidas) Aifmsfasmieluheassndudidulssmaaeisuszna Gufu dmiudnuasanizues
nauALAUsELweninuasRina Hu Shdzunuusimeiiviudisuamngiaiduedousane
fannsaanaldludiaussaruldinntu Tneasdiuldannlassanvesuuda (pattermn) sieazidonves
susenuUy wazmsidenlifansusifiiulununssuaiouiiaenndedlufulemanisldassludnuay
UszLamnsldauuuudassiimunzay waztavuluiulaialadvesnguiuilaa ngudidea laiueistu
(Zennials Generation) (Teerada Chongkolrattanapomn & Wasana Thai-Eiad, 2019)

Hullua 1awelsdu Ao nguifuslaaiiAntiesenined aa. 1992 - 1998 Tasildrsiuiiengade
52139 24 - 30 U i udszansnquanderinanuludaqtu Jaouamlanvdedigaso s liuwssanu
fnfingAnssunsliladeaiiie (Social Media) 46 Faluasiodunnsi Gefanssuildfainarsnidunmaidu
inudidudulvg sesasndenisléiiaesduq vugyy (YouTube) Buaniunsa (instagram) twdn
(Face Book) wazinfien (Tiktok) tudL (WGSN, 2021) dwsuludusiauad naudiiea 1wty
dulpsnanmavasysvesimusssy Inglameaduiansssunmadnsznglumlan Mhliaulungs
wsistuiifirnudaveguluarudauasiaraldlavenisegiufuuummumarnvaienane Yausss
LagAIMaINTaIENIAIAnIINNIINguALluaels iUy uanluandu naudillea LaiueLstu

o

falingRnssusaziiruainiaisnsldnunaluladluladaladnisldfinduunfsydriu fadudeddry

o

ndaalinsAumurdulsziavieniiviuag viseweniinaninuat desimnnuazasnuinnssulingudua
vanudanuiiasiazsndnyalianigduiionsvauesnudenisuagladaladdinvesnguidnaneg

f94nan7 (Palmer Haasch, 2563)

cal o

winlulaBishlonsiaiud lanuiifiedu (RFID) fis aunsalnfhwasdidnnsednduazidadayaa

(g

wauNULT (Antenna) Inedoyaiussqegluisasazgnaslumuiidygralugluuuvesnduinguas su
doyaailaeie3es RFID Reader iaudasdyandudeyaudrdudluluszuunouiinmes neniiives

RFID fie n1sszysnusaluifuasidunisdaiudeya (Automatic dentification and Data Capture)

U U

wazloutoyaiaudngsyuu Fesenaunie Smart Label, RFID Reader wazsii3udtysyed RFID Tag
(Klaus Finkenzeller, 2003) 7141 nalulad RFID dngnlun1sgududinunieldlunsianuseysumia

#9 RFID anunsaussydeyadmiunisienulasni Barcode 39a111508ANSARAIINAANAINIINNTT

Y]

UfURNwemyed iuanuTInswasUszanianlunisyiau vedswelunisteudeyaiiodudu

v A

ADNULLATALNUIVDIAUA (FUAUT F3ney, 2556 ) Winaulasndglunisvinau wariidraiian

o

|

fe Ludndudeadendeiniorenasnnaiiovnnu dwmiunansasivhluinuiuldlutaguidnng
vauwes RIFD Ae Mianayud w1 uaznguaudussnauinissussmeussiamiaieadse sy 1usy
(Roy & Basak, 2011)

\nsALNDY LoaLmad (Tracker Elderly) Ao aluladnisfnsedearsuuuliany fiszuugunsal

v ilunissukazdseyaludmeuiumesiiierinnisinszideya Ineldaudedudududy
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wveddui MsllasAusznoududuidy Wesiniusznareiduguuuu wassuiuuiiiiniuasznatsuniu

viseTagymauiduimhinldtugvedus vihwihidenndeddiumalindinie uazlases

alndiiseniseensuvesiiuilan Faaladiuiiaumunefis 35 vieuvudumz AvlRduduansieiu
duAndu Tnvaladagyhuidniidud swwseniendnuwel ad1eanuudanuandisuazlaauludnumy
wngddE U TaNesIAUTENa UL JULUY ﬂ'fﬂalméaﬂaﬁﬂﬂiﬁwuﬁuuwLﬁuﬁﬂwmzdauqﬂﬂa
LLazié’%’ummﬁammmaL‘f;lml,wsz“j"uiuﬁqm 35 lansan uay ywssa undlsas, 2564)
winAnilsiduneaunduiile (Functional Fashion Design) Al winAnniseenuuundndominig
Wil udls] aumsReUALDIANANANTININIEAM JUSS wazmNEINTassTa T aYeangy
fuslan Taedimsimuadausmnudesnmsves)liuasilaidunslianliiduioulamensesnuuy
Usznaueuitanela uasnsuawunliuunduluraniy q fuwdauuuileiduueaunduilediudaulng
fldlunszurumsesnuuuiienddanuesily wieairsmnuauysaissinedndasusinisuiduiu
anmuInden fanssy Taae anuil warlenanisldaes aluuadawuaRnile Suneaunidule
findnnisesnuuudidey Ao MsUFUIUABugULUUNS 0USUUA Bu3Us s anunsausngeseaniiy
3 ndnnsgos lduA (1) msusionn wazmsiiulii (expand and collapse) 1umsasuulasinglusu
nsvi wavanUsinas aunm i WIRgUNTIILLAY Sruunselussuuauilf (2) nsilawe wagnis
UnTa (expose and cover) WWumsasunifinisyhauannwimislgdandifinds was (3) nmssm

o v

wazn1suen (fuse and divide) 1un1sinergunsalniatngndnindinsiawdesuvitlinareidu
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Wioauayumsid eulamane fngUseasd il evngUluuLaZeBNUULYDAS DA IMBULIATD T AL S

dmsunquiaiestuy @ Weatuayunmsdeulyamand uauiiolaTsiaudeNsaesty 3 deuuni

Tunmseenuuuaisassmenwalasanguidmunefldlunsideessililuneuaevds ety 3longey
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a

Turag 17-22 U infestlefildlunisidefie msdann wasmsnsgvimsudlaniud 2017-2018 wudn vimuad
wazAuFaInsveseusulvilsiomesauelsiud IieuddaludemsuanieenvesausnnninG e
anw uazdeansanaldied saussmeazainauis uasiiondnuaiiuvesmuiesdieeniuuliieg oasame
dwdunga ety § Weauaunsdoulvamana Wuysunavesadelimngduteny uazdiiy

Tuiintaguu ansavsueniwendnual sadeuyanaui wfaildlunmsesnuuuldsunsaiunalanain
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- a v v o

msasuduraeumnamedavzuduiuudvg wasanuseulmaladngadimen
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Anddna Taun (2559) AnwnszuvdnauAanssunisiedoulmuvuviuil dmiuussidiuns
ideulmnazarundsdunsnduluggeeny Jaminunluggeeny dnlvgiinaunanaiuiden
Tnsuvesssmeiiounanaruesiidiatu wisduym dd Wiianzndy Fafaanmsiedelm
flaifiuszansam msgademnuainsalunisiiy uazn1smsedandesninaiues) wansenuves
amgnnduthlsigany Wuthesudu q wu nznszgniin (fracture) Amnufinis mes1snie nsgayide
armanansalunisdniu Felssdriutesadadusunmeddin uenand amefinanddmadese
anninlavosaeengierisddmansenuliamnimdInveay @nd e uald eunsimassy
Usmansenusiedenudesiosiunsy uardnasseutszanalumsguagigeeny
shemnuivtmsiumeluladiduises luta nassuiiniun dwalitvaielasiniside
I seuuenditvihnusmiugunsalindeud wasiduimedifietisiamufianssuninadoulm
YDIKE0 313 UavAny (2559) UauskuIAnn1sLiAIInAse (accelerometer) dmSudinnu uae
Fuunfanssudiieadestuninadeulm fuiissdeuisivauniulay Ussgndldinadanaigous
283,35 99905 (machine learning) azfianugndeslunistinunianssulaesiudu fiunela
(Augndpaadsunnin 90%) uwinszdy Aanssufidaududeu Insianzianssudindoulm
nnzdeviouvudiliaunsaduunlignaedussiuiiimelalasinsise WisOM leFnw3snnsdauun
Aanssunaedeulmlngyszgndlifineuidaun nsdwiindouilunuitedeanuseiinsatold
awgn wanduteyadedresiiannsainiigszfouisng Suundeyaiilldsnuegiluitulasiais
Fulif i on1s Wndula (decision tree) Snitadin1sUszgniinaiantd161e 1287 (time window)

@ @

.:4' o o as ° a A v a o
LW@ﬁUUﬁHuﬂqiﬂiﬁﬂﬁaNaLL‘U‘U'VI‘L!ﬂ'Wa WATULUY bazAME (2016) UNEUDINUINYNUANWUY 1ﬂaLﬂENﬂu
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1y

nagouAmgnies lun1sduunianssuaisegiisosay 50 winsgiunamsvaaouausoduduldd
Tnsdiindeufianansalfiduedosdiolumsiinsgy doya dmudmunionssuifardudouls

Tnefinsduundeyaldmeansondel

1) famuRanssunisedeul (realtime activity monitoring) : S¥uUaNIsaRnALAINITLT
A eates Aun19iad oulwivesgaenguuuiud lasazuansnaludnuuzunugfvesiaaiilvin
uiazUszian vosRanssuluviledy

2) uwnuisAanssumUAIRUIEAN (activity timeline): SzUVANINARIUNUAAINTTNTI I
nsEyANa1RUnaT InedwunauUseaniangsy

3) YaiuUseiAnsyiianssu (activity log) : szuvanisadaiulseiRn1syiianssunis
wdaulm vosgenny Sounds 6 ifeu nioutiuans seandeateya atuayu Wy Snsmadu
Youiila uavdayan1sudusiousis 9

4) Uszidumnudeslunisundy (mobility test/fall risk assessment): s¥UUAIUITONARDU
Uszavsam lunsindeulm uasdssifiueuidsdumsnnduvesigeeny Fumsihuuunadsy timed
up and go (TUG) wanstaenIsiauesileity

5) avivdoyadtuiiveddeey (patient Information) sruvaunsadaiiu wazdvdudeya
vosf{geony Insteyadnangnlidmsunsiesesiiior vuauuininisgua Lagaununs$nw
Hasengsioly
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Abstract

The creation of sportswear to enhance elderly jogging potential between 60-70 age aims
to improve the potential of early running workouts for people ages 60 to 70. The aim is to 1)
gather physiological data on the textile material side, design and sew for the creative use of the
type of running workout 2) create a type of running workout that is suitable for the early age
group between 60 and 70 years of age. 3) Assess the product outcomes of type-running works'
creative range. The sample group is older adults aged between 60 and 70 years at the Miniature
Runner Association in the Sathorn district of Bangkok: 60 people, 30 men, and 30 women. The
tool used in the research is a satisfaction assessment questionnaire. It uses an in-depth sample
methodology to analyze statistical percentages, averages, and standard deviations. The results of
the research found that the creative workout kit for older adults is a zipper-sticky shirt, made of
90 percent polyester fabric mixed with 10 percent spandex fiber, flexible, non-blowing,
convenient to wear, and with comfort emphasized. The pattern is uncomplicated with a
form-fitting but loose feel, lightweight, easy to maintain, and supportive of personality. The design
uses a basic color and decorative strips of reflective colors. the research created a real prototype
and assessed our satisfaction with the sample people. According to the results of the research,
the overall average is very satisfactory, with incorporating details of fashion trends into workout

clothes as the first focus.

Keywords: Creation of Sportswear, the Elder in the Early Ages, Jogging, Behavior and Lifestyle
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Abstract

This study presents the use of Building Information Modeling (BIM) and Augmented Reality
(AR) applications to help facilitate the 2D drawing reading from papers. Reading 2D drawings is
widely accepted. However, it causes communication problems among stakeholders as they must
use their imagination and spatial skills to convert from 2D to 3D. Autodesk Revit was used to
create a 3D model and add additional details to it. Augin application, an AR visualization tool,
was later used to create the AR. This study asked 75 civil engineering students to appraise a 2-
story residential house with a reinforced concrete AR-created model. A questionnaire was
employed to evaluate their satisfaction with the AR model. The results showed that the AR model
was efficient and suitable as it superimposed virtual 3D models on 2D drawing paper. The top
five satisfactions with the AR model were 1) presenting the building in 3D view, 2) providing
building information in detail, 3) offering the construction sequences, 4) improving communication
effectiveness, and 5) showing the building component's location. The average overall satisfaction

score was extremely satisfactory (4.23/5).

Keywords: Building Information Modeling (BIM), Augmented Reality, 2D Drawing
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2 1A Wlumadeaiu (Nemati & Engman Otréus, 2022)

2.2 WyueIaeeaIsauyAeIAIs (Building Information Modeling; BIM)

WUUDIABIANTEUNABIAT AD NTEUIUNITAS1UUUTI889871A15A181UTUNTUABUNILABS

¥

18U UUI180991A15UTENDUTUIINBIAYTENBUAN 9 UBID1ANT 1YL La AU WU Hels Uses wileng

FeeaAusznousng q wienll Usenause Teyansiiin (graphic) 13 2 fifuay 3 {7 1w vua szey & Tag

v
o v

wazdayadililins @in (non-graphic) 1u 51A1 1 Judn Wudu waziiuluuiassoimsnieuviadaya

U
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asaunaiaunsnlifgiudeyanasuesszuy uenaind BIM annsouanswalioglusuresyimes
Snnuzeing q Asangaununslinu W yuueswuugy 2 §7 1 Sy sudu sUdn wieyuuessy
3 i Tdud sumdonmm nsuansalugUuuumsssnsdeyaa 4 1wy S1uiu iufluasusinatan
\fesan BIM daifuteyavenuneylugiudeyanans defu i erldauudsundaudlvdaula
Tuwuudraesenans msuilufiagdmalydgudeyanans vilinisuansmanuuiiassennislunnuuses
Aieronvasunlamuludie uenaind BIM deiinsadrsmuduiusausaudsiasy (parameter)
seminesAUsznavluuuuaeseans Mlanunsauuudsurunnuagsseeang q vesueenuuuld
azaniarsIngatu 1l esa1nnsvhaudaeszuy BIM feenduasainvans q viSvWaL 1wy
ArchiCAD, Autodesk Revit, Solibri Model Cheker, Solibri Model Viewer, Tekla Structure
LAz Vectorworks titeauagminlunisdsanedeyanionisiiausauiu (interoperability) vodusiaz
qjaWﬁLm‘aﬁwLﬂuiaq%’ummg’mﬁagaﬂaw (Industry Foundation Classes ; IFC) Fawmunlnenuasau
Fo buildingSMART (@anauaaUinasslunszususyuig, 2558)

M3vhnuieszuy BIM lasamzyienmsasisuudiasmaznistufindeyaadluwuuiiass Suduses
szyszAUlunsWamun (Level of Development ; LOD) tlsliyninsanunsadeansuasfudedeyalunis
yausaniy swdsamnsadsedoya sousiFunulunaeaislasinig Tnsnisfisunseduty LOD
TussUssnatinisimuaduafiasyiuaig o wu LOD100 f9 LOD500 tWudu dwsuluusemnalne
fastua LOD mdumeunsvinnu wasfmumluendaauiiuly W 5 sedu dail
1) Fusvusradediu (schematic design) %30 LOD100

o a

2)  TURAILILUUTIDazLEen (design development) #sa LOD200

Qe

3)  JUkUUNDAESNS (construction documents) 138 LOD300

Qe

v
o °

4)  TuluUdmsuneass (shop drawing) %38 LOD350
5)  dunvusavidennuneadis (as built drawing) %38 LOD400 (AAanssnanIuumalssine
Tne Tunsgususgudug, 2563)

2.3 Anuntiuasuasy (Augmented Reality; AR)

anuduseasy feo wealuladinarulananuduaswaranueivaiiowddmeiu lagld
woiiis uargUnsaidewdenng q afunmeonunldanin 2 ifvse 3 4R nmdwarnmadeuln
Fsanansnthludszgndldlefiuvainvanssu Wy mseinw nsunndiennssy granmnssy mMIvieadien
waznslawan Judu Tae AR fesduszneusil

1) 1sanes (Marker) n3ateenlan (AR Code) ldlunisimvuasiiuiiaasing
2) dududnyaas W ndedinsdwiiedie viendeaiuunn imihidudmayadilduesdun

YosnsanesudmddayadluSwenduasludiuves AR Engine
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3) daudetoya (AR Engine) dsdayail srulduinudvenduaiiiliuszutana viminf 1y
NIRARINTIANG (tracking) NSHELAIN 3 HfLazANaTliludaunwAeliu (rendering) N133AAIIL
RIFGIBNIER

a) drunanaua (display) THaouanmaiiieliiunadoyafidiudstouathnmdadranlilusuuuy
YBINN Y38IALD VITOAUTATINNGBY AR Engine hazaanmmidwieiulugunsalifes 1w nsdwiiilede
Tnefindnnisvien el 1) mMsesesiam (mage analysis) iusuneunsfumunsanesanamild
91nndes wdrduRuaINgIuteya (marker database) AfinaifudoyaruinuazsULUUvBNIAINDS
Insziguuuuvssanes msdnszinan wudliidu 2 Ussion ldun nslessinmlagandeunsa
inestiundnlunisaty (marker based) uagn1sitasizinmlnglddadnuainig q fegluninan
AT (marker less based) 2) NIAUIUARILNLLTS 3 8F (pose estimation) YasNIANOIABURU
nde 3) nszuIunsaianIm 2 fFannlaea 3 &7 (3D rendering) Wunstiindeyarilulunm Tnglden
dundads 3 4@ Adwaldauldnmaiousss (gdn v1umdes waz eAuA eyalIy, 2019) AR
anunsanundu 4 Uszian lowa

1) Marker based lesn$aneslumsimuamuisiazuinuiozuansingaiiouaiansdouiiu

2) Marker-less based Ty¥ngvideszurulunisimuadunisiiazuans inguatiouasansdouiiu

3) Projection based 1Jun1sduasiziuasbinuingnisnienin In1sasradunisiiufduius
sernelduingmisnisnm amudnwaznsUAsunlas

4) Localization based sz uuiifnnaiion 1a3astnnunss uiia Tunisiivuadidaves
Fldnuuazsiumia feosziuamnugniesiias lefizuansinguaiiouaiansdousiu (Koca et al, 2019)

mﬂiuiaﬁmmLﬂuﬁuﬁmuqﬂmaﬁﬂﬁauﬁ (Mobile Augmented Reality ; MAR) Usznaunae
gunsalnsI9duNINDs (Nd09) Infpausivrsdmiuiiudoyaingaiiousss gunsaisaaiervdoaunivlu
TRadauazUszaanaueundindu fnfudeyauasuansmaingatousds Tneflszuudumedeing 9
Paelunsszyiumidiuaiugdu Wun Sfiea Wudia wiosloTansmuunaziaiosinanuiss uansds
Al 1

a o o =

MAR pasiidnwasidunissiningaseiuinguadouliluanimwindenass finslanaunwuuiiui
wansuazdniuntsingaaaziaioutdnoiy vianuuas/mIeuansuueaaiuuugunialind oud
weundiatuves MAR dullugjinasyiauvugunsaluuunnnivsegunsalauldls 1w wiundaniey
aursnlnu wiiuidn Wudy (Chatzopoulos et al, 2017) TnedagUiuduisnwauiwoUundindu AR

vannvaneRInTudsazkeUndintuiidnannuaunsawandeiuly asuseasiBendnmisnd 1
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Eye Tracking I i
AR Display
]

I
| |
I
] I
] 0 ‘ [
| Eye Tracking device J (' Gyroscope
. e e I f
I
I
I
I
I
I
I
I
I
I

L]
Virtual \ .

Objects

—

Cloud Server _« Sensors
St e ™ iﬁmﬂds‘”ﬁ-ii:“:zil
AW 1 89AUSENOUTDY MAR
fan - Chatzopoulos et al, (2017)
M19199 1 AasinyzuazIaANaINITavRILBUNEIATY AR
Tviue uauadaya
a1y | waundiAdu nsldanu sasfugunsal
(AR / VR) IFC
1 Augin AR N3 / 12 oo / wiiuide /
A A <@ [ 1

. fohe / WAUER /WU

2 BIMserver.center AR/ VR W9 /
VR
neansly / ot / wiuide
3 Gamma AR AR/ VR . . :
Win / WU VR
A A @ [ 1

. fote / WAUER /WU

a4 SketchUp Viewer AR 3 -
VR
neansly / fofie / Wi
5 Visual live AR/ VR . . /
Win / WU VR

2.4 NWITENNG 109

o

nsdinsldnunasyselorives AR agunsaimsldau AR lulasinisneadeanauddeiiniumn

gnanun 43 nsddl Taewualu 7 9339 AseurquaaeneIyvadlAsiNsneasn endiegnatu

1) F29NTITILHY LU 115V TR LD UAURUUT19999LATINITWUU LA N1stdlaan1nwIndou

lATIN1IATeE

a1 1%

2) ¥1NTeRNKUY WU MsdaleudtimiugnAwneeganuineaiwsedinausi

TAdiIUN UL AINAUN1IN9AS19959 NMsFauviuLuUTIa0e 3 IR uuluugy 2 §R

175



3) 49NDUNITNBATI LU NITATIVFDUAITVUNY N15ATIABUANNANITalUNTAS19lA
UHULAZAIAUNTNBET1ELDUSY

4) ¥r9n13neas1e wu msvliueaiunisneasie aulii Useun eulaseadiuay
annenssu meilineaiunussuvanssaUlnalifu

5) 49N1SNAABULATA B WU N13ATIvdUTidaufineadanTe Ten1seuiudle A3
asavEevdauineasesseylng

6) nslinuuazingadnu wu ssyfumisuszuutesemsiideamsdeslaglifosie
MIENFoUNTUIFINILAZN TTOULTY

7) 4290153 90U LWy MsvilRusaiunisadranuusiasslnl nisesavaevdnuiineadis
svaglng

uananiidildagiuselonives AR 5 drduusn Thun 1) mdfugimauansnmuadasing
wuuviud 2) nstaduasansiindula 3) nsUduusnsinusuAusagnsieans 4) msuiiuauiam

\laiBeitudl uag 5) MsuFuugIAmAIm (Nemati & Engman Otréus, 2022)

msUszifiumnuianelalunsldmalulaganuduaseasy

nsl#inelulad AR mvaeluniserunuugy 2 37 iledeanismsrvinmalulad AR azanunsn
HglvinAnwguuwuugy 2 7 Aanusudeuldivsransamiindu Tnevihnisnaassiioyssidiuin
AR @1311308 1meANazaIntunsiadlanuugy 2 96 veswuudiasauseAuinssy AISC
Wisuilsuiuismsuuuldnssavediades Tasldwuuaeuay nqudmaneduindnw $1uau 34 au
seun1sdne fie sedudadiadnwnassiniissiutndindne wasAnwiluavinistanmsaueadis
an1tdnenssulariaInssulest nan15398nuI1 AR lasuasuuululdsuinandndnwiwasa@1unsaae
aduayulsisruuuusulidanugndeddinndu uififedunndn msgruuuugd 2 87 9annszavesna
{fer Tanugndesnnniy AR Lilesanenaliduaeiumalulad AR lnedesiogunsaluansua (it
&9 Al nusnTanIndeuvesuva iR duauns Snane (Wen et al, 2021)

venaniinsiuneluladanundussaasulngldueundiadu Pixive uldiiausuazoonuuy
sudureaine itetiaueliignédadulalddiedu lnsnsmaunimuazAnweufisnelannngy
20873 30 Au Tnsidonuutiangas daduyaanslusudeads 4ot uuasyanadiaulasily
NARINN1SANYIANURINELY 5 a1auusn lawA 1) PeandeRanainrsensivdeudadaidaiuveaiuuls
Aeuneadenss 2delrnisvinunssurunsmeaaninenssuviilaineuniy 3) saevinlinisdeans
Foau anauranpdeulunisdears 4) anudilaluwuusiass 3 §6 neaardaenssy 5) @wnse
Wiudszansnnlunisdeans Usendanauwarsn) waiidaauouuzuoundindu AR msilaldauld
naeaaan Taglildnukiudumefidavihifuasilinninaus fugnéldlunn q narfiFesnslde

(adgns Weun wazAny, 2563)
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3.s:108U35853y

v v
v A &

n9delilunsidellssgndduneunazisnsthweluladmnudussuadunysaivayu
nseunuugy 2 T TnglflassnsuuutuBuiiosssussesil 3 Sruiinends Seasosasu (Huthy
TssadrenounImaiumdn 2 4u fufl 215 prsawns (MgunuUssanusian difnnsanmamiuas,
2565) \itetawatiuayuuaziudszansnnlunisdeanseazidoavesuuuiununsaiidludisnon
floasng

3.1 in3oudlonldlueuisy

3.1.1 Wsunsu Revit 2021 estuiiionsinu dmsvairswasiimdutoya Ineldiannnis
Fumeumsvhaiu funuurieasns (Construction Documents) LOD300 a1nukuugy 2 f LLas‘ﬁaaﬂm’m
Ny

3.1.2 waluladaruduasuasy Useuan Marker-less based Tnendenldueundiadu Augin
vuflefle anunsaldnulaglifondeusedumesidn nsdiidnlnantoyaasiiofeFauiesud

3.1.3 wyvyssidudszansnmuazariuionelod dnamaluladatuidusaasy lunns
Uszgnaldmssuuuuneairsuasdeyaiiioades

3.2 NQuFI9E

nausegedfunsUssiiuruselandseweluladmudussaaiulunisussgndldlunis
Frwmssnuugy 2 Ji dmsunisdeaisiuinendeneuninadumanuazdeyaiiAvades iuddn
Fmanssulesndudi 3 wazdd 4 91nnnsdui nsdnsudiuiudszeins 91 au lasldgns Taro
Yamane sefumnsiTesiu 95 % uazanumaimadeu = 5 % (Yaan 3gansiuud, 2563) linguiieene
ey 75 au FeunaFeuivifeunuuimngsu mestuwuugUieadaayIvIoanuuuReunInaTY
Wianuds Ieidonuuuanzas

3.3 A uidumsivy

wieliiussangusrasdasuide wsdumeunsiiunuidedu 6 tuneu el

1) Anwuuugluardeyafitisadesdnwinuugvesnsddnu doyasinau itethdeyaves
osdvsznauthualdluduneunisais danisuasudlunuudiaes

2) a$auvuiassasaunAsIAns selUsunsu Revit 2021 a3y ilensAnw Tnglsh
wuudians BIM 91nfufidn wimes (2565) indaudas dans uilvwaziiudeyailiieadosing q Tty
sAUsznaueAs liun deyananuifieuansdifunisieains Insuanmalidvesesduszneusians
wansineiuly uagnsfnUSunanaziwinsiaianaseuaquianiy Nuaadnenssuuazadeans su
Thssadns whifu

3) 8nlvian wuudnaes BIM 1gssuuvasuaundintu Augin lnglddiuasu (add in) sy

TUsunsu Revit 2021 uansdan1ni 2 lnenisuvastuanasgriudeyanais (FO) wagszuuazn1sasne QR
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Code wazdsilivnassvasnisdnivan ieliiewazsimiitunisidildaiu laen1siur QR Code ilaly
Anasluwuusunseany

a) &

o P

vdspidiu Anwuagldueundiadu Augin vuflede Tunissnuuuuguuasduduteyad
AertewFoauls lnefidoasunisldauileidusing q Addalvrugiunsussidu ldun msdnldom
H1U¥UU QR Code M3 UUMABITRWTIUKUUNTEAY N5UTUBUIARNERAIY (Scale) N5iUA uae
Pamsiaustudrunonmuduvdslanziuduiiauls msdiausdeya IFC vosdudiuusznavems
ns¥avunatiudiu (Measure) ﬂﬁa%'mgﬂéfmmmtmLmuﬁgammmu (XY2)

5) §FuUseiiiu Ussidiunnuiawelaseuuuaeuniudslianns@nuanuddedisinum wagl

Weey 311 3 vitu Fedluszaunisal 20 U luaueenuuuuazioasansingeuninuasounay

o

e

LLazmmmwaaLﬁyam lagu1ARslANaenAa e (Index of item-Objective Congruency : 10C)
TnoidondauiiléfiAegszning 0.67 - 1.00 dnwasuuuaeuamndunuusaadmLUszanu 5 seiu
(rating scale) Ingltunasdrulszinaduesdidsm (Likert) Ao annfiga 1nn Urunans tes uaztiesiign
(azden Aanes way Audiunad Iunusziasy, 2019)

6) a3Unan1533e Tngadatiltlunisieszsideya leun Amnud Arfevas Aede uazdau
Lﬁmwummg’m (uns Fagneq, 2557) ldAnadaiiodnaisu ndeunsulanafumussensusznou
Tnsmsutanaidussdulfinnust foil aziuwade 4.21 - 5.00 uansiseduaufionelaeglusgduuin
flgn AzuuuRdY 3.41 - 4.20 wansd sedumufiawelesgluseduinn Azuuuads 2.61 - 3.40 wansi
sziumufianelasgluseduviunans azuuueds 181 - 2.60 uansiszduaufianelasgluszduiios
AzuULLEAY 1.00 - 1.80 wanad sefunwiionels eefluseiutiosiian (aziden Aantos way fMudiunad

JumUseiesyg, 2019)

@ 6o x

adl 2 msenluaaluudiass BIM Tufissuuvesuaundiadu Augin

4. Wani1sANUl

nMsAuNsIatuneun1sIde liuimansinweenilu 2 du fie Audnvuzvewiney

LUUABUDULATNANIT AT IEMAINAAND I tneliseazidunndll
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N3N 2 Feyanudnvazvesneuwuugeuaunuianelafifdemaluladanuduaiuaiuluns

a

Featuayunseusuugy 2 48 S1wiu 75 au dwlvgduiidaiemnssulesduln 4 $1uau 49 au

(Soway 65)

v o

= o
M99 2 EUEJJJﬁW’JbLiJ‘UENE‘\JIGIEJULL'U‘UﬁEJ‘UO'llI

U

N! 318115 A0 Souaz
U8 a2 56
LW -
N 33 44
. Hanienssulesn uln 3 26 35
NNSANY — —
Hanimnssulos) Tud9 4 49 65
M19199 3 agUranufianela
=
NAAUNIND 1D
N8azYn ALQae .
wuawa aau
(s.D.)
a o aa 4.55 =
nsuansdaneasnsluyuues 3 A WINAgn 1
(0.55)
NsuanstoyasIvazidenludum1e o vesdenoasng 4.37 r
L . 1INAgn 2
W gUAn gUTeNe YU LasUsslanian (0.61)
o w ' 1% 43]‘ =
NIUEAIAIAUNITADATS 1INAgn 3
(0.59)
nsiiinUsyansanlunisdeanslulasenis (Yeya 4.27 r
. . 4 ) 1INAgn 4
AL 50157 uazanmuAaanasulun1sdeans) (0.66)
o Sy o o Y 4.20
NIUERIFILNLITDEINDE51S (N3A S2AU TU) 17N 5
(0.74)
Y = a 1 Y 1 I3 o 4.16
mManfuudneaseaulaegnadusyuu (Fanse) 17N 6
(0.77)
) 4.13
NTLERINITUTIILAZIIAN 17N 7
(0.72)
o Sy 4.09
NTINTZYZUATTUINAINDAT I 17N 8
(0.70)
N33 U IaLIEUATBIEINOES1Y (Specifications) 3.97
- . un 9
a9nLenans (0.57)

179



21saisanidrenssy N1So2NIIUUNAzNISADAS)

Azamdnenssumans Kabalna:uninaal uKndnedsumaisaiu

Ui 5 QUi 1: UNSIAL - IVKIBU 2566

=1
NAATUNIND D
a ' a
FIUaLLYN ALRAY ..
ulamna Anu

(S.D.)

] 5]

ULRAY 4.23 UINNEN

SD. = Standard Deviation (Aisaiuuanasgiv)

a ° = g = & a  a '

NNAINTNA 3 M1EREN1SAITIIRNnelandsemalulaganuuseeasulunisge
atfuayuniseuuuugy 2 83 5 dwiuusn Toun (1) nswansdeneadslugumes 3 R lnedldade 4.55
oA 1% a | ' a o | o
ATBAULINATEIU 0.55 (2) nMsuansloyaTeasiBentudiuming q vesdneasne wu jUda sUvene
a wardszinnian lnedldnade 4.37 andeiuuinnigiu 0.61 Lanian1ni 3 (3) nsuansidunis
noaie nedlaneds 4.31 Andotuunnggiu 0.64 uananian i 4 (4) Msiiuuszansnimlunsdeans
Tulassns @oyadmau T3 annueaandeulunisdeans) lnelauede 4.27 Andeauuninsgiu
0.66 (5) NsuaRWIWILIasENoaie (N0 seau 9u) lnedAnade 4.21 ANleuuulInggu 0.74 Wana

FIlUNNT 5 WAz N 6 ANAIRY

P o w ' 1% vy I3 gq' v
AN 4 a']ﬂUﬂ'ﬁﬂ@ﬁiq\ﬁuagﬂﬂlﬂ\ﬂUIﬂEﬂflﬁﬁ@\?ﬂﬂizﬂaanﬂqTﬂLLfﬂﬂﬁl'Nﬂu
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Storey T

Foundation

Ground Level

Le

Level 2

Roof Level

ysaisanidnunssy NsdoNIUUNA:NISADAS1]

AruzamInenssumans Waiboina:unonAal umduerdsumasnu

- -

Beam
Building Elemant Proxy
Column

Member

Reinforcing Bar

Slab

Stair Flight

MW 5 N13NTestayavreteInlIENaueAls

Element information

Quantity TakeOff

ReinforcementBarPitchOfColumn
Description: Column Concrete(  )_200 x200mm.
Reference: C1-T1.200 x 200mm.

Constraints

Top Level: Level 2

Base Offset: -0.7

Column Location Mark: E-3
Top Offset: -0.55

Dimensions
Length: 355
Volume: 0.142

Identity Data

Comments:

Payment:
Cost: 145

AN 6 NSHEARSSIEATLDEALATNNTINTEELUBIBIAUTENBUDIANS

5. asuywanazvolauoalu:

a

nsUszgnaldimalulagninu

Element information

Identity Data

Comments:

Cost: 1017

Link: HrZJK7ATYCPSMTPSTeNWUKSuAuu_KK3R
Payment: 11

Materials and Finishes
Structural Material: 05100_Steel_Gray Primer(
)Stud_Beam

Category: Structural Framing

TIS_C LIP-CHANNEL: RB_C
m.thk
50x20x2.3mm.thk

Type Id: 777967

Phasing
Phase Created: New Construction

Structural
ble Analytical

Ui 5 a0uid 1: uNSIAL - IWKIBU 2566

JuasuaSuvuiiefodmsuniseuuuuiy 2 §f anmsiiudeya

INWUUABUDNLAET AT IT T auaLTsadd toasunamudianalafndsomnaluladanuiduaswasy

q

Uszgndldlunisheaivayuniseruiuugd 2 48 wandiiudaszdnsnmiifuasmnumneauves

walulagauduaseadu lneldsuasuuuauianslanmsilussduaniian (4.23/5) waznuin

J1eMIflasuauiianelagegn 5 aduusn I51vazdendall
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1) mMsuansdnoasrdluyames 3 73 lnefidade 4.55 Audoauumasgiu 055 Liesanuey
waluildannsoitausldvnuuues 3 87 wauld 360 0w wasuanuandldmuiiuuudans BIM d
AnsausiEusy silvEs uuuufiunwsteatednia dedensvhanudile

2) msuansteyasiazidoaludiusiig o vosdsieains 1wy sUda UV YA wazdseiamn
Fan Inodfleniade 4.37 Andoavunasgu 061 esnuweundiaduild aunsodmunszuiunsdad
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Uaqdu

a a

5) NMskanIwtsveddeneaine (n3a sedv 9u) lneddnade 4.21 Andesuuuinsgiu 0.74

@ =

ilesndumisesesduszneueiasiiazieainallnnud ey Ssaenndosiu msaauazmsiiudeya
V93 UY BIM equLLamasﬁ’ayjaL%aﬁumugmwuLW’;ﬂ%ﬂ spiuuardu il euwuvannisldaiiudn
waziinuzBeiiuiitionas

namelulafanuduriaaiustasativayuniseruougy 2 73 Idiauetunsunis
vhasauiusening BIM uag AR idenltindealeuarilsdduiiléluniseiu nmsvhanudlawuugy

a '

wazdududeyadiisades adredunseruwuugy 2 §fnnnszay uwidunsiiafifvesdoyadeiud

£ ]

foyananuuarsa Wasuiuluwuudiaeusiiou 3 if fnsouivamunsgamsuuugddu 4 anms
\auvugunans q wiusawdsenarsiitieites viliifswuvulidesandrdoyauagldduauinis
anlomaiaziinnuidilaisuazanszozailunsvhanudlanuuiagldSuasuuunnuiisnele
lunmsaedsegluseduunniian
ﬂq’ué‘haﬂﬂqﬁiﬂwu%’aiﬂuﬁﬁmﬁmnﬁaﬂ,amﬁﬁwa”a%aafﬂ,ﬂgjmmmLLimumaﬂqmamﬂﬁu
rass msAnwlusunanmsvenglugnauitisadesiulasinsieaidlaease ldud feenuuu Jmns
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Abstract

The objectives of this study were as follows: 1) To study the load capacity of five different
connections in a bamboo truss, including double-laminated particleboard with bamboo
connectors, double-laminated particleboard with bolts, single-laminated particleboard with bolts,
single-laminated particleboard with bolts and reinforced by cement grout, and perforated metal
sheet with bolts, and 2) To investigate the performance of the load capacity of a bamboo truss
compared with the theoretical test. The study found that the connectors of double-laminated
particleboard with bolts illustrated the load capacity as equal to 1,912 kg. However, the optimum
connection was found in the perforated metal sheet with bolts due to the failure of structural
members that occurred ahead of the connectors. The results showed that the double-laminated
particleboard has the load capacity 68% higher than single-laminated particleboard. Bolts were
performed as the tool to fasten laminated board with the load capacity 141% greater than
applying with  bamboo connectors. After the comparison between findings from this research
with structural theory, it found that all five connections were not able to connect structural
member as perfect as they should be. There were low bracing and load transfer between
structural members, resulting in the deflection being four times higher than the results of the test

from structural theory.

Keywords: bamboo truss, bamboo connectors, cement grout
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(Chandrasekaran, 2019)
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