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MESSAGE FROM THE CONFERENCE CHAIRMAN
“Selamat Datang!” which means “Welcome!”. We are happy to host you this
conference in the city of George Town, Penang, a place which has marked as
one of the important places in history of Malaysia. The city of George Town has
been listed on the UNESCO World Heritage List since 2008. This city has
developed over 500 years of trading and cultural exchanges between East and
West in the Straits of Malacca. The influences of Asia and Europe have
endowed this town with a multicultural heritage that is both tangible and
intangible.

The conference addresses the theme ‘‘Reviewing Our Built Environment in Global Economic
Uncertainty’. The rise and fall of fuel price, civil wars, currency crisis and political instability around
the world cause uncertainty to our global economy which creates haywire to the direction of
sustainability and its development in the built environment. Unpredictable costs and prices of
construction, energy, housing, property, services, management, planning and maintenance in the
industry are among the significant factors which create this erratic condition. Due to this economic
uncertainty, local government and private agencies are at high risk when they undertake
investments in the construction industry. It is very risky when they finance new pre-plan cities,
housing estates and buildings at the costs of construction materials and labour services affected
by floated currencies because of fluctuated foreign-exchange market. In addition, a growing
number of medium and high-income families who are able in bidding high house prices in the
market is one of the many reasons for uncontrolled home prices in urban areas.
The condition generates high living cost which becomes unaffordable to the low-income families
to live in the city. One of the crucial studies is to relook on the history and theory of our cities’
growth to understand the present and future action in efficient energy usage, cultural,
sustainability and economic vibrancy. Researches in architecture and built environment’s
sustainability regardless global economic and financial uncertainty are necessary to foster
environmental and social concern as the key element. It is thus the aim of this conference to
provide a platform for discussion of the new ideas, potential solutions, methodology, technology,
social issues and critical discourse in responding our present global condition.
It is of major importance today to share professional and academic knowledge and expertise
across the world working to improve the quality of process and physical place for the use of the
urban and rural poor for a sustainable future. We are very pleased by the high quality of papers
submitted by the conference presenters from all over the world which will be addressed in the oral
presentations. Through these presentations, we hope to share our research interests and
development, and to invite participations from researchers at other universities and institutions,
and stakeholders interested in architecture and urban design to support our efforts in these
contextual issues. The introduction of refereed full papers ensures that a high standard of full
papers is preserved for this conference.
I would like to thank to our Advisory Committee, Organising Committee and Reviewers for their
generous efforts and supports in making the 4th ICWSAUD2019 a success. I also would like to
extend my sincere gratitude for all the cooperation given by the School of Housing, Building and
Planning and the University.
Thank you.

Prof. Dr Ahmad Sanusi Hassan
Chairman ICWSAUD 2019
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In The Name of Allah,The Most Beneficent and The Most Merciful. On behalf of
the team members of the editorial committee, I would like to extend our
warmest greetings and to welcome all the contributors and participants alike, to
the 4th International Conference-Workshop on Architecture and Urban Design,
ICWSAUD 2019. We pray the conference an outstanding success as a
burgeoning force in catalyzing the most updated global educational trends in
delivering the contemporary cutting-edge technological discoveries from both
the intelligentsias and professionals in the discourse of sustainability in this
prevailing era of the global economic uncertainties.
The conference invites presenters to share their research and experiences in orchestrating the
environment to discuss issues of sustainability in the built environment and to engender incisive
insights on addressing issues of global economic uncertainties. The aftermath of global economic
uncertainties fomented as a result of the entrenched civil wars, unstable fuel prices, international
currency crisis and political instability globally has triggered the unstable costs of construction,
energy, housing, property, services, management, planning and maintenance.
It is the conference’s intention to resuscitate the long-standing topics and issues of sustainability
in the discourse of the built environment and draw relevant relationships in mitigating the
prevailing discrepancies of economic uncertainties. Additionally, the conference advocates on the
potential to dissect the histories and theories regarding the growth of livable cities to engender
efficient energy usage, cultural sustainability and economic vibrancy.
The discussion on sustainability inevitably highlights the overt dominance of efficient architectural
design and urban planning in the process to instigate highly efficient built environment. The
different facets of architectural and urban design discourse encompassing traditional architectural
technologies coupled with contemporary developments, innovations and findings are the impetus
in delivering a brighter future to generate a global sustainable economic condition. Therefore,
sustainability of the built environment has become the overriding theme of the annual ICWSAUD
2019 event. The sustainability emphasis is reflected through the selected themes which are
intertwined with the crucial factors in ascertaining and securing the future of the global economy.
In conjunction with the conference title, the abstracts are classified into two categories namely
architecture and urban design. Each category is divided into themes, comprises articles pertaining
issues relevant to the title of the category. We compiled all the accepted full papers from the two
categories. All the accepted full papers will be published in the International Transaction Journal
of Engineering, Management, & Applied Sciences & Technologies, one of the leading journals
indexed under Emerging Sources Citation Index in Web of Science (ISI).
Finally, we wish to extend our gratitude to the School of Housing, Building and Planning, HBP,
and Universiti Sains Malaysia, USM for the full support in making the conference-workshop a
success. We also wish all of us have a wonderful time during the conference with hopes to
implement the delivered knowledge into action.
Thank you.

Mr Muhammad Hafeez Abdul Nasir
Chief Editor
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Learning from Cognitive Process of Visionary Malaysian Architect on
Generating Creative, Novel Architectural Design Ideas
Ahmad Faiz Hassan Naziri*, Salahuddin Abdul Hakeem Abas, and Ismail
Samsuddinc Mohamed Nizam Abdul Azizd
a,b,c,d
Faculty of Architecture, Planning and Surveying (FSPU) Universiti Teknologi
MARA Perak Branch, Seri Iskandar Campus, Perak, MALAYSIA
ABSTRACT
Architecture is one of the discipline that largely involve creativity within its core
designing activities. Creativity occurs through a process when a person uses his/her
ability (mental and physical) to generate design ideas as solutions that are novel, practical
and valuable. This investigation focuses on the design process and principles of the
expert and visionary Malaysian architects, which is Ar. Hijjas Kasturi and Ar Serina
Hijjas. In this investigation, the architects was interviewed on their design experiences
while dealing and solving complex problems of architectural design. The initial findings
indicate that these architects shared common traits of dynamic principles with other
master architects throughout the world in of creativity and expertise in architectural
design. Such principles are considered as exemplary design thinking tools that can
inspire students and young architects to be more creative and innovative.
Keywords:
Creativity, Expertise, Education.
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Public space and private
Multifunctional Reservoir
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configuration

in

Integrated

Nasiha Yusoff a*, Ahmad Sanusi Hassan b*, Asif Ali c* and Boonsap
Witchayangkoond*
a School

of Housing, Building & Planning, Universiti Sains Malaysia, 11800 USM, MALAYSIA

ABSTRACT
Problem statement/Literature Review: A proper space planning involves the design and
planning of public and private spaces typically. This paper analysed the public and private
space configuration in the Marina Barrage, Singapore. The aim is to identify the level of
permeability and wayfinding in the case study. Methodology: This study was analysed
through the combined use of doing the graphs of the degree of permeability and
wayfinding using the numbering system and the Likert scale. They were classified into
five types level of permeability through illustrating in Likert scale. Results & Analysis: It
can be concluded that the degree of permeability and wayfinding in Marina Barrage, it
has a moderately clear distinction between public and private spaces and successful
wayfinding and permeability system. Positive findings regarding circulation are obtained.
These positive and beneficial findings contribute to my design thesis and led to a deeper
understanding of public space and private space configurations.
Keywords:
Space syntax elements, architectural, urban sprawl, spatial configuration.
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Analysis on Users’ Level of Permeability and Wayfinding in Waste
Recovery Facility’s Factory
Farhah Amani Abd Rahamana*, Ahmad Sanusi Hassana, Asif Aliaand Boonsap
WitchayangKoonb
a School

of Housing, Building & Planning, UniversitiSains Malaysia, MALAYSIA
of Civil Engineering Faculty of Engineering, Thammasat University, THAILAND

b Department

ABSTRACT
Problem statement/Literature Review: The study aims to analyse the building space
planning based on the level of permeability and wayfinding through the different type of
users. It is expected that the various user may have the different level of permeability and
wayfinding experience in the building. Methodology: The study is executed by doing
space syntax analysis of the building. Measurable scale graphs used to study the level of
permeability and wayfinding of the building. Results & Analysis: The results show that
the Sunset Park Material Recovery Facility offers a different level of permeability and
wayfinding on the other kind of users. Overall, truck and barge garbage collectors have an
excellent degree of permeability and wayfinding; same goes for the staff. However, for
the visitors, the level of permeability and wayfinding at the first-floor level of the
educational building is low due to inefficient space planning. Conclusion:This study
concludes that the different type of user may have a different experience of the building
due to a different level of permeability and wayfinding.
Keywords:
Level of Permeability, Level of Wayfinding, Space Syntax, Material Recovery Facility
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ABSTRACT
Problem statement/Literature Review: The study intends to understand and review the
spatial organizations of a selected food bank and homeless shelter as representations of
their respective typologies. The roles of these typologies, which heavily focus on
providing support to the needy, is discussed at length. Methodology: The study is carried
out by doing analysis on the space syntax of the case studies using measurable scale
graphs. Through referencing source material and logical reasoning, the functions of the
spaces are identified and mapped. Results& Analysis: The Larimer County Food Bank
illustrates great segregation of circulation between different types of users. There is also
great prioritization to creating efficient flow throughout the building. This is most clearly
illustrated by the provision of a catwalk for volunteers. The homeless shelter organizes its
spaces using a central spine located in each floor. The use of corridors and sub corridors
throughout the building helps define the different levels of access and privacy
Conclusion: This study shows the unique spatial structures of food banks and homeless
shelters, revealing the nature of spaces designed to aid the needy.
Keywords:
Urban Poor, Food Bank, Homeless Shelter, Space Syntax
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ABSTRACT
Problem statement/Literature Review: The study analyses the positional relationships
between the arrival users and the departure users at the Penang International Airport as a
case study. Methodology:). Space syntax is used to analyse and evaluate the building plan
and its implications on passenger wayfinding and the movements through 5 points Likert
scale. Results & Analysis: Penang International Airport has a clear wayfinding based on
the spatial layout however the mixture of departure passenger and arrival passenger could
cause human traffic congestion at certain time and date thus blocking the wayfinding for
the passenger to reach out to the exit gates. Conclusion: the clearness of understanding
the movement and circulation of an airport terminal is crucial for architects to plan and
design an airport terminal so the passenger could have a clear wayfinding.
Keywords:
Regional Airport, Space Syntax, Permeability, Wayfinding
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ABSTRACT
INTRODUCTION: Space syntax is a human-focused approach tool that supports human
to identify the relationship between human activities and the spaces within a habited area
(Bafna, 2003). This paper mainly focusses on the space syntax that defined from the
existing case study Spice Arena, Penang. METHODOLOGY: Method of utilising
information found from the resources like the internet and interview the respective parties
who involve in the building renovation. Process the outcome by using the labelling for all
spaces then generate the space syntax graph,and meantime visits the building for better
understanding.Likert scale method is used to present the finalist of the research which
justifies the wayfinding and permeability of Spice Arena. RESULT & ANALYSIS:The
finding of this paper showing the wayfinding in the Spice Arena is instead a dilemma.
Based on the outcome, the round spatial arrangement of Spice Arena is somewhat
supportive for the visitor to seek for wayfinding. However, some areas are narrow and
dense which are not suitable to cater for the large volume of visitors. Hence, the finding
of this paper hopes to aid the designer for their future arena design.
Keywords:
Space syntax, Human activities and the spaces, Spice Arena, Space syntax graph, Wayfinding and
permeability
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ABSTRACT
The research is conducted to analyse the efficiency of layout design of Terminal
Bersepadu Selatan, TBS in terms of its permeability and wayfinding by using the Space
Syntax Analysis. This research presents connectivity and relationship between every
space of the building. The research has been done by study the layout design of every
floor plan of the Terminal Bersepadu Selatan. The relationship between spaces is then
analysed by using Space Syntax graph. Linkert Scale, numbering and color mark is used
to define the arrangement and flow of spaces in the building. By using all of these
methods, the level of permeability and wayfinding can be clearly analysed. TBS consists
of many spaces that are for a public purpose and private use. However, some of the
spaces cannot be used or hard to be accessed by the target people as the location or
arrangement of the spaces are not well-planned. Hence, this study proves that the best and
functional layout of the building is when every area can be accessed by the target people
and when it is not causing difficulties for users to accessed and use the area. This research
is aim to produce a clear reference for good layout plan for the future design of similar
typology.
Keywords:
Space Syntax, Permeability, Wayfinding, Building Layout, Access
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ABSTRACT
Performing arts centre is a public place which requires good wayfinding for users to
converge. Hence, the level of permeability and wayfinding is essential in determining the
quality of the spatial configuration. The study aims to understand the spaces to determine
the layout of the plans which possess the desired quality of spatial arrangement for a
performing arts centre. The objective of the study is to determine the level of permeability
and wayfinding through space syntax analysis. Two case studies are selected for analysis
which are KLAPC, Malaysia and The Sage Gateshead, England. The method used is by
analysing the floor plans and justified graphs produced. The finding showed that the
wayfinding for The Sage Gateshead is more straightforward and understandable
compared to KLPAC regardless of the complexity of the floor plans. The space syntax
diagram for both case studies showed a symmetric spatial system which the spaces are
connected directly to the root space. Therefore, the spatial configurations have a
minimum depth which is required by a performing arts centre.
Keywords:
Spatial configuration, Space syntax, Justified graph, Wayfinding, Permeability
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ABSTRACT
Problem statement: Space Syntax is the approach of relating a correspondence between
spatial configurations of a building and urban planning. This paper seeks the study of
Space Syntax in Recycling Facility. The objective of this study is to attempt the scientific
approach by using space syntax analysis to define how the spatial layout of determined
building typology gives influences on how people use and utilise the building. The
building typology of my Design Thesis is a Recycling Facility, which is specifically a
factory type of building. Methodology: This study approaches a building that is most
suitable to be used as a case study for this typology. A numbering system method is used
to study the space syntax of these buildings through the inventory of the layout plan and
using graphs as a method to analyse the way-finding and the permeability of the
buildings. Results & Analysis: The chosen building of the typology which is factory type
shows that it has proper planning of orientation and circulation. Thus, the spaces are well
defined as the way-finding of each space are distinguishable. Conclusion: This study
shows that space syntax is important and influencing the spatial configurations of the
building and have created its characteristics of the building typology. Therefore, by
having this space syntax analysis, a better understanding of the user behaviour and the
movement of the people in the building ought to be considered in the design stage where
the designers can take full advantages.
Keywords:
Space Syntax, Recycling Facility, Spatial Configurations, Wayfinding, Permeability, Measurable
Scale
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ABSTRACT
Institute for autism is an environment that helps the autistic students who need legal and
special education with appropriate programs and services. The level of permeability and
wayfinding determines the quality of the spatial configuration of the building. Hence both
elements are important. This paper aims to study the space planning through the floor
plans layout which will discover and understand the quality of spatial configuration for an
Autism Institute. To achieve the research objective, a research study analysis on
educational and autism institution with reference to space syntax analysis. The case
studies selected for analysis were Flower + Kindergarten in South Korea and Pacific
Autism Family Center in Canada. A justified graph and numbering indication system for
each case study are conducted, and the resulting graph is compared and summarised
based on the level of permeability, wayfinding and spatial configuration in relation to
space syntax.
Keywords:
Permeability, Wayfinding, Autism, Spatial Configuration, Space Syntax
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ABSTRACT
This paper discusses the science-based and human-focused approach of space syntax
analysis with its levels of permeability and wayfinding to explain how the spatial layout
of specific building typology influences the ways people use them. The objective of this
research is to relate spatial configuration to its building typology, which in this case is a
broadcast media centre, using space syntax analysis by case study. Broadcast centres are
stations that include radio, television and other electronic media outlets whose primary
objective is to transmit information and entertainment news to the public. Space syntax is
defined as a technique of describing and analysing the relationship between spaces of
urban areas and buildings (Jacoby, 2006). This research approaches by studying the
layout plans of building with labelling spaces in alphanumeric and tabulated in a
measurable scale graph figure that shows its level of permeability and wayfinding. As a
conclusion, the degree of permeability and wayfinding for broadcast media centres are
more involved in wayfinding and less permeable for public users and staffs due to
security purpose. Hence, designing the best layout for this building typology is vital as a
guideline.
Keywords:
Space Syntax, Spatial Configuration, Permeability, Wayfinding
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ABSTRACT
This paper is conducted to increase the understanding on the level of permeability of
space and space configuration of a multifunctional building embodying the co-working &
co-living typologies through space syntax analysis, and it aims to produce a guideline or
reference of good layout plan for the design of similar typology. Space syntax analysis is
a method to analyse the level of permeability & wayfinding. Likert scale, numbering and
graph system is used to investigate the flow of spaces and level or permeability within the
selected case studies. The outcome suggests that the space configuration for Roam, Bali is
dull and repetitive, which is good regarding privacy and clear wayfinding for the users.
Furthermore, the level of permeability for The Light Collection II, Penang is complicated,
but the privacy level is good regarding the accessible public area and private access area.
As a conclusion, a good design of the degree of permeability for a multifunctional
building should be in parallel to form a clear and direct wayfinding experience while the
space configuration should be inter-connected for better accessibility and permeability of
spaces.
Keywords:
Level of permeability, Space configuration, Space syntax analysis, Wayfinding, Multifunctional
building
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ABSTRACT
This study seeks the fundamental of space planning in term of wayfinding and
permeability of spaces through analysis of the spatial organization and space
configuration of sports and entertainment hub. This study approaches building layout
plans and interior and exterior spaces related and employ space syntax graph and the scale
of permeability. The understanding of space configuration measured based on two case
studies: iFLY Brisbane - Chermside, Australia and MPSP Club House, Butterworth. The
space planning elements bring the target user an impactful circulation and navigation
experience on a building. Based on the graph tabulated, the higher the spaces placed on
the graph, the less permeable to the users and the deeper the spaces go on a building, the
critical the wayfinding. This study shows that quality of space configuration and space
planning can be determined through wayfinding and permeability study. Permeability and
wayfinding are reciprocal elements that existed in spatial planning as the higher and
further it goes, the less permeable and the more critical the spaces. The wayfinding and
permeability of spaces design influence the overall space configuration.
Keywords:
Wayfinding, Permeability of Space, Spatial Configuration, Space and Function, Layout Planning
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ABSTRACT
Problem Statement/ Literature Review: Architecture and interior design may impact
patient psychological and social outcomes. Facilitating wayfinding in complex hospitals
has always been an objective for healthcare providers in order to enhance travel between
diagnosis and treatment units. Poor wayfinding systems can affect healthcare expenditure
through the missed appointments and distraction of staff time, leading to user
dissatisfaction which can ultimately impact the organization’s brand. Methodology: This
paper attempts to explain Space Syntax through case study analysis The relationships
between the spaces are then studied and depicted in justified graphs and Likert Scale.
Result & Conclusion: The result provides a review on the application of Space Syntax in
healthcare facility research and provides comments on its possibilities for future
application. The Caboolture GP Super Clinic is well planned in terms on level of
permeability and wayfinding. The functional spaces are located at the perimeter with
constant visual connecting to the center courtyard thus allows the occupants to get an idea
of where they are. This planning possesses potential for future application. However it
also shows limitation with only suitability for stand-alone buildings.
Keywords:
Permeability, Way finding, Medical Institution

Page | 14

ICWSAUD2019

Investigating the Interior Traditional courtyard shophouses Based on
the Identity Formation: Case Study of Lot Nos. 3, 5, and 7 Lorang Ikan,
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ABSTRACT
The interior design formation of a typical Traditional courtyard shophouse is the basic
housing typology of George Town Heritage City for many years and is harmonized in its
architectural design identity formation. This type of construction clearly shows the
influences of the Chinese, Malay, European styles; matured and merged together in
response to the local environment. Thus, birthed the UNESCO history and recognition in
2008 Heritage City. Recent renovation on some shophouses have failed to sustain and
preserve some of the components that gave birth to the Heritage City and possibly fading
away of the architectural identity of the traditional courtyard shophouses. Therefore, the
study investigated the interior traditional courtyard shophouses, with the concept of
identity formation via case studies of Lot Nos. 3, 5, and 7 Lorang Ikan, built in 1926 and
also in the category of Late Straits eclectic Style in George Town. A qualitative research
approach was adopted to collate data via observation and secondary sources. The findings
reveal that the identity of the components in Lot 3, 5 and 7 buildings still reflect the
cultural and place identity of the traditional courtyard shophouses and thus, the need to be
used as a guideline to remedial others
Keywords:
Identity Formation, Place Identity, Traditional Courtyard Shophouse, Cultural Identity
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ABSTRACT
Problem statement/Literature Review: This paper discusses the morphological analysis of
domes in Islamic architecture of North India and investigates its stylistic development.
Methodology: With eight case studies from early Islamic to late Mughal period in North
India, from two capital cities of Muslim rule, authors analyse the typology of domes on
the basis of their geometry. With the help of direct observation, documents and
audiovisual materials of representative buildings, the shapes of domes have been
recognised. Results& Analysis: The results illustrate five categories of domes from eight
representative imperial monuments in North India and further suggest future researches
for sub-classification by including sub imperial buildings. Conclusion: This study fills up
the gap in the literature available pertaining to domes in Islamic architecture of India
about their morphologies and styles and shall also be useful for contemporary designers to
understand well-proportionate medieval Indian domes.
Keywords:
Domes, Indo-Islamic architecture, Stylistic analysis, Arcuated system, Medieval architecture,
Architectural history
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ABSTRACT
Peranakan houses are becoming more marginalised due to the changing times in Lasem
and various identities crisis regarding the houses that appear among the local community.
Even though the houses are the legacy of tangible artefacts and intangible attributes of
society that are inherited from the past generations; they have to be maintained in the
present and preserved for the benefit of future generations for in-depth cultural
understanding. This qualitative research used phenomenology and narrative approaches to
seek the cultural heritage elements within the Peranakan Houses in the area of
Chinatown, Lasem. The findings of the study indicate that the embodiment of cultural
heritage elements within the houses become an important role in constructing and
identifying building identity which is a part of cultural preservation.
Keywords:
Peranakan houses, Lasem, Cultural heritage, Identity, Narrative, Phenomenology
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ABSTRACT
Problem Statement: The archeological heritage is considered the roots for civilization and
development for any nation that maintains its development and flourishing. Therefore, if
such roots were eradicated or exposed to destruction, this nation will be lost and lose its
constituents of growth and flourishing. This study deals with the value concepts and
policies to preserve the architectural heritage within the context of sustainable
development system. The study will be carried out through reviewing the concepts of
heritage and heritage value (historical, artistic and functional). Approach: The aim of this
study is to discuss the most important reasons behind the deterioration of urban areas that
have architectural value, in addition to the levels and different types of archeological
heritage deterioration. Result: consequently there is a need for carrying out a practical
study as to identify the most important features of urban and architectural heritage of the
cities in Hadhramout region. Besides, spotting the most important heritage areas in
Hadhrami region is required. Conclusion: in addition to identifying the obstacles that
inhibit heritage preservation from the executive officials' viewpoint. Finally, this study
seeks to come up with the most important and urgent and delayed recommendations to
preserve the heritage of the Hadhrami cities through the participation of specialized
academicians in the same field.
Keywords:
Preservation, Urban Development, Architectural Heritage, Clay Buildings, Public Participation.
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ABSTRACT
Problem statement/Literature Review: Masjid Zahir in Alor Setar is a prominent mosque
in Malaysia. Its architecture is a century years old and arguably one of the most beautiful
mosques in the world. This study looks at the elements of the Zahir Mosque architecture
that are heavily influenced by Mughal architecture originating in Northern India.
Methodology: A structured observation survey had been conducted on five rural mosques
in Kedah to study the mosque architectural attributes. Results & Analysis: These
mosques have adapted many elements such as onion domes, domed-kiosks, pishtaqs and
arches. Significantly, these elements can also be seen on Masjid Zahir. The study found
that the Masjid Zahir has acted as a reference point for the construction of many other
mosques, especially in Kedah. Among the five mosques, the most elaborated detail
elements were highlighted on Masjid Ar-Rahmah. Meanwhile, Masjid Nurul Ehsan has
been chosen as the mosque with the most identical identity with its parent Masjid Zahir.
However, this mosque is no longer a prestigious mosque due to the renovation work
which has been seen to disturb the true identity of the mosque. Conclusion: This study
can attract the public interest to appreciate architectural history and mosques architecture
in Kedah, Malaysia.
Keywords:
Architecture history, Mughal architecture, Mosque elements, Masjid Zahir
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ABSTRACT
The understanding of solar radiation and sun position is very crucial to photovoltaic
application to ensure the photovoltaic module operate at optimum level at any given site
and orientation. To facilitate the growth of photovoltaic utilization, forecasting the solar
irradiance using simulation tools has become predominant measure to predict the
photovoltaic energy power generation. However, the accuracy of prediction in the
simulation tool needs to verify through the validation process. This experiment conducted
in the full-scale field and the measured data from this observation then used to validate
the simulation data. Based on recommended validation measures, this analysis evaluates
the errors and accuracy of the forecast model in the simulation program. These field
measurement studies encompass eight different vertical façade orientations. The result
shows that east and west vertical façade received the highest incident solar radiation.
Keywords:
Building Integrated Photovoltaic, High-rise building, Vertical facade
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ABSTRACT
Problem statement/Literature Review: In Malaysia, Malay cultural architecture is
becoming a popular topic since Malay architecture is believed to have unique
characteristics, which would be beneficial if translated into BIM environment. However,
a BIM library needs a localized system and categorization for its interface since a cultural
heritage library should reflect their own original identity of architecture. From literature,
it was found that the traditional design form in Malay architecture can be identified
through several aspects that are inherent physical elements in the design which can be
sorted into five distinct categories which are (i) Structural members (ii) Non-structural
members (iii) Aesthetic and decorative elements (iv) Spatial composition and
organization and (v) Material and construction technology. Methodology: In order to
develop a BIM library with cultural identity, this paper further the study on the characters
of Malay architecture based on the spatial composition and organization aspect with
respect to the theory of space and taxonomy. Results & Analysis: A spatial analysis on
the layout of multiple historic Malay buildings consisting of commoners’ house and
palaces were conducted where the naming of areas within the building zones was
identified and presented to propose a novel categorization structure for Malay Historic
BIM library. Conclusion: This study proposed an approach on how to address the issue of
developing a BIM library based on the cultural architecture characters.
Keywords:
Historic Building Information Modelling, Malay architecture, cultural heritage, BIM library
categorization, spatial analysis, Malay Historic BIM
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ABSTRACT
Problem statement/Literature Review: This paper investigates the role of British colonial
architects in Mughal architectural transfer to Malaysian buildings. Methodology: A
parallel historical investigation has been used for contemporary Indian and Malaysian
British colonial architecture. Historical interpretation of secondary data is formulated to
narrate the research. Results& Analysis: Finding shows that the involvement of British
colonial architects and engineers in the design of public buildings in Malaysia was one of
the primary factors for Mughal architectural transfer to Malaysia. The results illustrate
that Mughal architectural elements were deliberately incorporated into Malaysian
architecture by British colonial technocrats. British fascination with Mughal architecture
and presuming themselves next to the hierarchy in power to Mughals were two reasons
for choosing Mughal architecture for colonial India. Conclusion: This study fills up the
gap in the literature available on the subject of Mughal style transfer to Malaysian
architecture.
Keywords:
Mughal architecture, Stylistic influence, Architectural transition, Colonial architects,
Architectural history
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ABSTRACT
This study is the strengthening improvement of RC beams and slab by using the
Social Science Complex Building (SC2), Thammasat University, Rangsit campus,
Thailand, as the case study. The optimal strengthening design for RC beams in the case
study building will be calculated and found. The main focused issue is to reduce the
deflections of the beams. There are three strengthening improvement methods that are
compared each other. Once completing the design, this study finds that the type 1 method
has the maximum deflection at 3.57 cm whilst the type 2 method has the maximum
deflection at 3.35 cm, which was the smallest deflection value. And reinforcement type 3
has the maximum deflection at 3.51 cm. It is also discovered that there is the smallest
amount of steel in type 3. When considered, it is clear to see that all three types have the
maximum deflection value in the acceptable standard. Therefore, the third design is the
most optimal design method.
Keywords:
Structural Inspection, Structural Strengthening, Structural Improvement, Reinforced Concrete
Beam Reinforced Concrete Slab, Load Test
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ABSTRACT
Bamboo has been used widely as a building material since the dawn of the century.
Nevertheless, bamboo is often regarded as a low class building material which has
commonly used by the low income people. Since the issue of global warming and
sustainability, bamboo became a focus for building material due to its sustenance and fast
growth in the natural environment. Architects and builders alike started to choose bamboo
as an alternative to wood. Furthermore, it is difficult to get good-quality woods for
construction and historically, a vast tract of land has been ruined due to deforestation that
caused adverse effect to the surroundings. This paper attempts to discuss the properties of
bamboo and how it is inventively applied in building design. Descriptive-qualitative
methods were used in this study to reveal an understanding of the application of bamboo
in building design. To further enhance the finding and context of discussion a case study
on how bamboo has been used in designing the structure in an innovative organic form.
The result from this research found out that bamboo can be a potential building material
for design due to its natural properties, especially to form the curvilinear organic shaped
buildings that hardly found in steel and concrete materials.
Keywords:
Bamboo, Local value, Creative design

Page | 24

ICWSAUD2019

Flexural Behaviors of Reinforced Concrete Beams Strengthened by
Ferro-Cement
Sayan Sirimontreea, Boonsap Witchayangkoona, Krittiya Leartpocasombuta,
Chanachai Thongchom a
a

Department of Civil Engineering, Thammasat School of Engineering, Thammasat University,
Pathumtani, 12120, THAILAND

ABSTRACT
The flexural behaviors of reinforced concrete beams strengthened by Ferro-Cement are
studied in this work. Three beam specimens with identical size and steel reinforcement
are made to perform experiments. The first beam is used as a reference while the 2nd and
the 3rd beams are strengthened by Ferro-Cement, composed of external steel reinforcing
bars, wire mesh, and mortar cement. The surface of strengthening specimens is
intentionally rough before wrapping by steel wire mesh and patched by mortar cement for
the 2nd beam, but for the 3rd beam, shear connectors are provided between the concrete
surface and Ferro-Cement. All specimens are tested under static four-point bending test.
The results show that significantly increased flexural strengths of strengthening
specimens, 2nd and 3rd beams, over reference specimen are found, but ductility of the
specimen with shear connectors is significantly larger than the others.
Keywords:
Ferro cement beam; static four-point bending test; shear connectors; load-mid span deflection
relationships; flexural load carrying capacity.
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ABSTRACT
The objectives of the research studied the use of pozzolan and crushed dust as admixtures
in general concrete for permeability. The replacement of portland cement with oil-palm
waste ash by 0, 10, 20, and 30 percent by weight respectively, and replacement sand with
crushed dust at levels of 100, 90, 80, and 70 percent by weight were determined. After 28
days of curing, the results showed suitable quantities of replacing cement with pozzolan
waste ash is 30 percent by weight, and 100 percent replacement sand with crushed dust
can improve the physical and mechanical properties of concrete. Ash and crushed dust
can decrease permeability of concrete by 1.50 – 3.30 time. Concrete replacement sand
with crushed dust 100, 90, 80, and 70 percent by weight can decrease permeability of
concrete by 1.20 – 1.24 time. The rate of permeability in concrete is reduced in proportion
to the increase of pozzolan ash and crushed dust.
Keywords:
Pozzolan, Crushed Dust, Permeability
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ABSTRACT
The Royal Thai Survey Department released Thailand geoid model of 2017 (TGM2017)
for public uses in 2018. The model contains the latest gravity data sets from the
terrestrial and airborne gravimetric survey campaigns across the country from April 2015
through June 2016. TGM2017 has been planned to support the height modernization
system through the GNSS continuously operating reference station network of Thailand.
In this study, TGM2017 was tested using 100 GNSS heights co-located with orthometric
heights, referenced in the national Kolak vertical datum of 1915 (Kolak-1915). The
testing results showed a 5-cm root mean square (rms) with a mean offset of +0.011 m.
For comparison purposes, EGM2008’s had been tested using the same data set.
Compared to these models, TGM2017 has a significant improvement of long- and
medium- wavelength contents of the geoid.
Keywords:
TGM2017, GNSS, EGM2008, Kolak-1915
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ABSTRACT
Problem statement/Literature Review: This paper studies the visual comfort of five
heritage office buildings which have been adaptively reused. These buildings are located
within the UNESCO World Heritage Site in George Town, Penang. The changes applied
to the interior space have created a problematic condition for the occupants' visual
comfort. Methodology: A set of questionnaires focusing on visual comfort and lighting
quality was distributed to the respondents of the studied buildings, followed by the
building observation and indoor light level measurements. Results & Analysis: The
findings revealed that the indoor light level is below the standard for the working spaces.
This resulted in the visual discomfort for the workers, such as glare. The view of nature
also very limited due to the permanently blocked doors and windows from the existing
buildings. Conclusion: This study shows that inappropriate adaptive reuse practice is
significantly affecting the occupants’ visual comfort satisfaction of the studied buildings,
therefore it decreases the working performance as well as their productivity.
Keywords:
Adaptive reuse , Visual comfort, Occupants’ satisfaction, Office building, Indoor lighting
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ABSTRACT
Problem statement/Literature Review: The study pursues to identify the adopted Islamic
Architectural Design Principal and elements in religious and secular buildings of Nepal.
Methodology: The parameters adopted for the study is confined to the religious structures
i.e. Mosque and Temples complex which shows the reflection and amalgamation of
borrowed architectural style from neighbouring countries. Results & Analysis: Specific
Islamic design principles and elements which was acquired by migrant Muslims of North
India i.e. Mughal has been implemented in space planning and structure of the building.
These architectural characteristic is visible in master plan, layout plan, roof (dome),
elevation treatment and openings (i.e. arches, window and window screen, niches),
geometric design pattern used in decoration either on elevation, flooring, and ceiling;
landscape i.e. water bodies etc. Conclusion: Being a land-lock between India and China,
exchange of art, culture and tradition can be experienced in historical sites and buildings.
Keywords:
Nepalese Architecture, Temple architecture, Islam, Islamic architectural feature, Mosque
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ABSTRACT
Polymer-modified mortars (PMMs) are prepared by using dispersible polymer powders or
powdered emulsion (powered cement modifiers) and aqueous polymer dispersion
(aqueous cement modifiers) with various polymer-cement (P/C) ratios. Specimens are
made with the help of moulds and cured. Different tests like compressive strength,
flexural strength, tensile strength, maximum deflection, maximum extreme tensile fibre
strain, maximum tensile strain and adhesion in tension or bond strength are performed for
the cured specimens. Afterwards, powder samples are made from the broken specimens,
which are then subjected to X-ray diffraction, differential thermal analysis (DTA) and
thermal gravimetric analysis (TGA). From the test results, it is concluded that formation
of calcium hydroxide or Ca(OH)2 is reduced in (PMMs). Whereas, on the other hand,
their compressive strength, flexural strength, tensile strength, maximum deflection,
maximum extreme tensile fibre strain, maximum tensile strain and adhesion in tension or
bond strength have been improved. However, variation in the above- mentioned
properties depend upon the P/C ratio and cement modifier used or both. It has been
concluded that reduction of Ca(OH)2 content in (PMMs) does not cause any detrimental
or adverse effect on their strength, elastic and adhesion properties, they are improved.
Keywords:
Calcium hydroxide, Polymer-modified cement system, Polymer-modified mortars, Strength,
Adhesion
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ABSTRACT
Problem statement/Literature Review: The objective of this paper discusses a level of
influence of colonial style to Indian Muslim monuments built in George Town, Penang
during colonial time. George Town was the earliest British settlements in Malaysia as
well as in South East Asia. From 1786 to 1957, this town functioned as a port city of
British East India Company. A colonial era had influenced the architectural style of the
buildings built in George Town. This study focusses analysis of the architectural style and
its impact to the Indian Muslim monuments. Indian Muslims were the first traders who
migrated to Penang as well as Indian Hindus under the British administration.
Methodology: This study applied qualitative research method to the architectural style by
referring to classical colonial elements. Three most popular Indian Muslim buildings
namely Kapitan Keling Mosque, Madrasah Hamidi Arabi and Nagore Durgha Sheriff
Shrine were selected as the case studies for the analysis. Results & Analysis: The result
shows that arcade, corbel, cornice, parapet wall, pedestal, architrave, and round arch are
among favourite neoclassical motifs integrated into the building design of the Indian
Muslim monuments. Conclusion: This study concludes that apart from the British
administrative buildings, Indian Muslim buildings have a reflection to the colonial
architectural style.
Keywords:
Colonial architectural style, Indian Muslim monuments, George Town, Penang, Neo-classical
elements
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ABSTRACT
The Mosulian Traditional Houses have unique characteristics, which part of Islamic
Architecture. The cultural effects are represented in; patterns, materials, layouts, and
order of the ornaments. Furthermore, decorative ornaments, especially metal ornaments
are a significant element in the components of the houses. Metal ornaments characterized
with repetition principles which affected by the technology era. The levels of repetition
should be identified according to the sequence and rule, in order to conserve the original
type, which is the objective of the study. A case study is the metal ornaments in interior
and exterior space in Old Mosul City, which can produce new models with common
architectural characteristics. Selecting a case study depended on the value of originality,
thus, unique samples were selected. The visual analysis used to identify the order of
repetition to draw out the guideline of producing metal ornaments with traditional values.
Visual observation of the cases and documented materials were carried out to identify this
process. The result shows that the process included two levels,each level has three stages
including type, frequency, direction, path, and scale of the repetition. The shifting of the
original characteristics will lead to losing the identity of the place if the new model is
uncontrolled and disoriented.
Keywords:
Repetition, Pattern, Metal Ornaments, Islamic Architecture, Traditional House, Interior Space
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ABSTRACT
Problem statement/Literature Review: In striving to achieve better thermal comfort,
cooling takes the biggest portion of electricity consumption in residential sector. For
terrace houses, the cooling load can be reduced by minimizing solar heat gain through
roof. Despite proven by various studies, roof thermal insulation is not widely installed in
Malaysian terrace houses. The key question is why does installation of roof thermal
insulation is not a popular method to reduce heat gain. The study aims to determine the
reason why adding roof thermal insulation to reduce internal temperature and save energy
is not popular among terrace houses' occupants. Methodology: 356 questionnaires were
gathered from terrace houses occupants in Johor Bahru and analysed using SPSS
software. Results & Analysis: The study found that 75.8% acknowledged the importance
of roof thermal insulation, but only 56.1% agreed to install roof thermal insulation.
Conclusion: The result shows that terrace houses occupants reluctant to spend money on
methods that doesn’t show direct impact in improving thermal comfort.
Keywords:
Thermal Insulation, Roof Thermal Insulation, Terrace House, Tropical Climate, Thermal
Comfort, Malaysia, Acceptance, Energy Efficiency

Page | 33

ICWSAUD2019

THE KOBE MUSLIM MOSQUE: Architectural Significances of the
First Mosque Constructed in Japan
Yushi Utaka*
*

Professor, School of Human Science and Environment, University of Hyogo, Himeji City,
JAPAN

ABSTRACT
The Kobe Mosque is the oldest mosque in Japan, constructed in 1935. Before the World
War II, Kobe’s international port had the largest Muslim population in Japan, a home to
traders from South Asian countries as well as Tatars who fled the Russian October
Revolution. Despite this, Japanese society is often described as a “homogeneous” society.
In this paper, the author discusses and analyzes the architectural details and design
significance of the Kobe Mosque, based on the first onsite architectural study of the
building. The mosque was designed by Czech-born architect Jan Josef Švagr and built by
the long-standing leading construction firm Takenaka Corporation. They took efforts to
ensure the mosque’s durability after witnessing the tragedy of the Great Kanto
Earthquake in 1923. Interestingly, the design process of the mosque can be viewed as a
mutual collaboration between Švagr and the Takenaka Corporation. This article also
discusses the urban legacy and development of Kobe as an international maritime city as
well as the connection between Japan and the Muslim community, which established
many years ago.
Keywords:
Construction,, Prewar Japan, Kobe City,Muslim Community, Architect J. J. Švagr, Takenaka
Corporation
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ABSTRACT
With physical environment capable of inhibiting or enhancing participation in learning,
one way to improve preschool quality is through its physical environment. However, as a
universal standard may lead to ill-informed policy decision and allocation of funds
(UNESCO,2006), to ensure physical environment recommendations are contextually
appropriate, understanding the influences of pedagogy in the National Preschool
Curriculum Standard (NPCS), requirements for preschool establishment and existing
learning culture are imperative. This paper investigates contextual appropriateness of
preschools in Malaysia reflecting on learning culture, relevant policies and physical
environment. Case study approach using qualitative analysis was employed to uncover
learning cultures of four for‐profit preschools. Insights on pedagogy and guidelines for
establishing preschools were obtained through secondary data analysis. Findings
indicated that learning culture in preschools differed from child-centred approaches
espoused in NPCS while preschool establishment guidelines do not provide adequate
strategies for developing physical environment reflective of pedagogies advocated in
NPCS.
Keywords:
physical environment, contextual,
development

appropriate preschool education, preschool quality
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ABSTRACT
Problem statement/Literature Review: This study investigates and identifies the urban
design elements in Kampung Teluk Kecil, Pangkor Island, and an observation on the
architecture urban settlement of the area influenced by Dutch colonizers. Methodology:
The study conducted to approaches five main urban design elements namely path, edges,
districts nodes and landmarks. Through observation and open-ended interviews the urban
design elements are identified. Results & Analysis: Based on the initial finding, the case
study is considered as inland water village where the dwelling pattern were built linear
along the bay. Beside that, due to their scattered housing formation the urban design
pattern is defined as disorientation. Conclusion: This study shows the urban design
elements are not totally adopted by local residents since there are no proper design on
urban planning. Therefore, an appropriate urban design method should be refer on the
future to improve the urban settlement of the village.
Keywords:
Urban design elements, Pangkor Island, Urban settlement, Dwelling pattern
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ABSTRACT
Problem statement/Literature Review: This study investigates the quality of mental
mapping of urban design elements and architecture planning style of seaside promenade
in Karpal Singh Drive, Jelutong based on Lynch’s five elements. The five elements
consist of paths, edges, districts, nodes and landmarks. These elements help to design a
sense of character and identity of the city. Methodology: The study is conducted by
collecting information from the historical background based on articles as reference data
for this study. Next, data are collected by visiting the site in Bandar Sri Pinang by visual
observation and data collection of the site. Results and Analysis: The result of this study
shows that Karpal Singh Drive was derived from modern urban design. All elements of
mental mapping are strong which guide the architectural planning style of this site.
Conclusion: The study concludes that Karpal Singh Drive has a good quality of urban
design element for seaside promenade and landmark is the most excellent element here.
Keywords:
Urban Planning, Mental Mapping, Seaside Promenade, Jelutong
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ABSTRACT
This study discusses urban design elements on modern housing development in Malaysia.
The study area Taman Chai Leng, Penang was one of the earliest housing development in
the 1960’s adopting garden city concept. The study was conducted to analyze the
architecture style and urban planning based on the five main urban design elements
namely paths, edges, districts, nodes and landmarks from Kevin Lynch. This study
employs a qualitative method for data collection through the inventory of layout plan and
observations. The analysis showed the availability of all five urban design elements in the
study area. However, not all elements were dominant and of excellent quality. Landmarks
showed an excellent quality whereas edges and nodes showed a good quality. The quality
of path is fair and districts showed a weak quality. Therefore, adjustments could be done
to the study area to obtain a better urban design quality with the correct urban design
principle and elements.
Keywords:
Urban Design Elements, Kevin Lynch, Taman Chai Leng
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ABSTRACT
Problem statement/Literature Review: Kampung Tersusun (Structured Village ), Bagan
Lebai Tahir is a traditional urban village settlement selected in this study .This self-built
housing pattern on the given land plot by the local authority creates unclear sense of
places. This paper seeks to determine the urban design in Kampung Tersusun (Structured
Village). Methodology: This study was carried out by two research methods which are
fieldwork survey including interviews with local residents and researching of the previous
urban design literature review. Results & Analysis: This study evaluates five urban design
elements which are the paths, edges district nodes and landmarks. Through the data
collection, the urban design elements have been identified and translated into mental
maps. Conclusion: This study shows that urban design elements able to improve the
current housing planning pattern.From the study it can be concluded that Kampung
Tersusun ( Structured Village) has a moderately applied these urban design in its
planning.
Keywords:
Urban design elements, architectural, urban sprawl, urban planning.
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ABSTRACT
Problem Statement: This paper seeks to determine 5 elements of the urban design that can
be analyzed in Kuala Terengganu City Centre to form a clear mental map of the urban
environment and planning strategies by government of Terengganu. Methodology: A
comprehensive urban trail has been conducted focusing on city centre to study the
urbanism elements and planning strategies by government of Kuala Terengganu. Result
and Analysis: Urban planning and community building ideas towards a better city have
been taking into considerations by the authority of Kuala Terengganu in presenting the
ideas of Coastal Heritage City. The strategic and pragmatic urban design approaches by
government of Terengganu by indicating the specific zoning within the city centre itself
have in directly strengthen the city development identity. Conclusion: Hence, this study
proves that urban design elements play the important role in creating specific mental
mapping in persona picturesque about Kuala Terengganu City Centre.
Keywords:
Coastal Heritage City, Urban Planning, Better city, Zoning, Mental Map
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ABSTRACT
Problem statement/Literature Review: Urban design elements within a city are commonly
observed by people in their mental mapping to perceive a place identity. This study seeks
the urban design elements that can be identified in Greentown Business Center to
determine a clear mental map of the urban environment. Methodology: This study
approaches visual observations within the urban street layer to study the patterns of urban
elements in the city. A qualitative analysis method is used to study the urban elements
through the inventory of the layout plan, and interview the residents to determine its
characteristics by evaluating the response of the community. Results & Analysis: The
area shows the combination of colonial urban design, which has a good planning of
orientation and circulation. The edges are moderately defined as the identities of each
district are distinguishable. The street path can be easily memorized as the nodes and
landmarks are recognizable around Greentown Business Center. Conclusion: This study
shows that urban design elements are important and influence the mental image of the
people in Greentown Business Center, Ipoh and have created its own characteristics by
fulfilling Kevin Lynch Urban Design Elements which are Path, Nodes, District, and
Landmarks. Therefore, by having this pattern, a better understanding of the community
behavior and the movement of the area ought to be considered in the design stage where
the designers can take full advantages.
Keywords:
Mental Mapping, Urban Design Elements, Greentown Business , Ipoh
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ABSTRACT
Problem statement/Literature Review: The aim of the study is to analyze the urban design
elements in Langgar, Kota Bharu as the case study. This research presents a case study of
the mental mapping in Langgar, which refers to physical form by defining five urban
design elements which are paths, edges, districts, nodes, and landmarks. Methodology:
The urban design elements are analyzed using qualitative research method with a survey
at Langgar area. A comprehensive urban trail was conducted focusing on the area to
understand the pattern and to identify all the urban design elements. Results & Analysis:
Langgar has a poor place-making character as it has no clear elements of mental mapping
due to the unplanned residential layout plan constructed by local residences before.
Conclusion: Hence, this study proves that urban design elements play the important role
in creating specific mental mapping in Langgar, Kota Bharu and there is are lot of
improvement and reconstruction need to be done at the study area.
Keywords:
Urban Design Element, Mental Mapping, Accessibilities Planning, Langgar, Kota Bharu
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ABSTRACT
This study is a study to improve the stability of wastewater treatment ponds of Khon Buri
Sugar Mills, located at Amphoe Khon Buri, NakhonRatchasima Province Thailand. The
wastewater treatment system consists of two-part areas. The first part contains 15
wastewater treatment ponds with a total area of 212 rai (83.81 acres). The second part has
three wastewater treatment ponds with a total area about 103 rai(40.72 acres). The
characteristic of local soil is dispersive soil with the degree of dispersive about 50.50 by
double hydrometer test. The stabilization of pond slope from the calculation of slope
stability by KUslope program found that the safety factor is less than 1.5 with a total of
11 ponds. The method that suitable for stabilization has three methods with surface
protection, Buttress by Counter Berm, Sheet pile wall and Cement Column. Using the
hierarchy method found that the best suitable method of slope stabilization is Buttress by
Counter Berm with surface protection. The weight of Counter Berm is used soil cement
with a ratio of soil and cement is 7: 1 by weight respectively. The density of soil cement
is 1.95 g/cm3. After improvement of slope stability, the safety factor of all slopes are
more than 1.50
Keywords:
Slope Stabilization, Counter Berm, KUslope, Hierarchy Method
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ABSTRACT
There are 101 municipal wastewater treatment plants in Thailand supplied with electricity
and cannot collect wastewater treatment fees. Alternative sources of energy for municipal
wastewater treatment would reduce the electricity costs, and future fossil energy uses.
Secondary data related to municipal wastewater treatment systems in Thailand and the
possible renewable energy sources are collected, analyzed and applied to a case study.
The Nonthaburi wastewater treatment plant (WWTP) is located on the Northwest of
Bangkok and selected due to its available data. The electrical power was supplied at 484
kWh or cost of 954 Baht/h (USD 29/h) in the year 2016. Based on the measures of AEDP
2015 for renewable energy, the costs should reduce by up to 30 percent. The solar energy
source is applied to the Nonthaburi WWTP due to the light intensity and the area to
install. By comparing to the wind and the biogas sources, the wind speed and the sludge
production are not sufficient, respectively. Besides the estimated installation cost of the
solar-cell panels among three companies, the NPV of 25 years period and the IRR of 3
percent rate, the area required for installation is an affecting factor for the plant
consideration. The Nonthaburi WWTP will reflect the application of solar energy on the
municipal wastewater treatment systems in Thailand.
Keywords:
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ABSTRACT
The traffic engineering measures for the speed limit in the residential area not only helps
with road accident mitigation but also creates a pleasant environment for the residential
areas and expands the space for pedestrians. The extensive study of numerous the speed
limit measurements of other countries especially in Europe shows that it is important to
incorporate other measurements to the existing laws to effectively enforce the speed limit
in the residential area. The use of a decision-making support tool to set appropriate speed
could lead to further analysis to improve the assessment of the areas that need an
appropriate the speed limit. The decision tree related theory is used for specific decision
tree analysis. Decision tree gives an effective decision structure where the decision and
consequence are placed together. In this regard, the manual for the speed limit in the
urban and municipality has been compiled by the World Health Organization and Thai
Road Foundation by decision-making factors. The purpose of the manual is to ensure the
same practice standard throughout Thailand. The development of this assessment tool is
the creation of relationship according to the above factors to facilitate decision making
and to communicate the involved officers with different knowledge and experience to
make decisions with unity.
Keywords:
traffic engineering measures; road accident mitigation; Road Safety; WHO.
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ABSTRACT
Problem statement/ Literature Review: Having a sustainability concept, used car
pneumatic rubber tires are employed to build simple speed bumps to be placed on a local
roadway to reduce passing speeds of vehicles. Methodology: This study demonstrates a
way to build low-cost speed bump. In this experiment, bumps are made with different
used tire sizes (of a sedan, a six-wheel lorry, and a ten-wheel lorry). Results & Analysis:
The effects on vehicles passing the bumps are observed. Traffic audits and investigation
on vehicles passing the used rubber tires bump are investigated, at 85th percentile speeds.
Conclusion: With an installation of bump built with used pneumatic rubber tires, it can
increase safety to the local community in the roadway neighborhood.
Keywords:
sustainability traffic engineering; low-cost speed bump; waste management; tire recycling; speed
control; tire reuse; traffic calming device; vehicle maneuver.
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ABSTRACT
Peri-urban area is the interface between rural and urban regions, it is a transition zone
where urban and rural activities are juxtaposed.The peri-urban areas become part of the
cities with tits growth and expansion, and new peri- urban areas are formedcreating
challenges in infrastructure, planning and governance. peri-urban areas have potential as
they are the future urban areas. So is the case with rural areas as they could be the future
of human settlements in all respect in a complete manner. There is a need to identify the
areas to transform these urban fringes.This study is to assess the development outline in
peri-urban areas and to analyse characteristics as well as growth implications of periurban and rural settlements. It is an attempt to evaluate various parameters and
implications of growth in peri-urban areas and its transformation to challenges, potentials
and constraints. Study will help to understand if these peri-urban areas are creating
balance or harmony to metropolitan – cosmopolitan cities. The mixture of urban and rural
characteristics depends on consistently growing population, migration, high level of
accessibility and mobility. The aim of the studyis to understandthe concerns and possible
strategic research needed to make these peri-urban and rural areas self-sustaining.Rural
areas can demagnetize urban and peri-urban areas to balance the resources asthese
areas have enormous potential to play a key role in enhancing urban sustainability at the
global level.
Keywords:
Peri-Urban Areas, Demagnetisation, Rurban
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ABSTRACT
This research investigates the Shuttle Radar Topography Mission (SRTM) Version 3
Global 30m produced by The National Aeronautics and Space Administration (NASA).
As one of the free download data source from the internet, it is widely used for
topographic mapping with global scale of accuracy from North America and Europe test
sites. However, there is lacks of local accuracy assessment and verification for SRTM
data as in Southeast Asia and Thailand due to the absence of Global Positioning System
(GPS) benchmarks used as sources of Ground Control Points (GCP). This research used
GNSS L-band global correction service ATLAS® (Hemisphere) for building the GPS
trajectory as a source of GCP for assessment and improving accuracy of SRTM Version 3
data. The result shows that absolute vertical accuracy was achieved less than Vertical
RMS 1.3 meter in comparing with relative vertical RMS 8.7 meters in Euro-Asia
continent accuracy scale as announced in SRTM data specification. These results and
method can be useful for engineers who apply DEMs for various applications such as
updating topographic map for landscape design and rural-urban development project in
Thailand.
Keywords:
Radar; SRTM; GNSS; L-Band; accuracy; GCP; topography; RMS error
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Revitalising an Urban Centre: Reviving Klang Bus Terminal as a
Centrifugal Force in Central Klang
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ABSTRACT
The public transport system in Malaysia has been declining over the years. Bus stations
which were once the hubs of networks since the development of roads and highways are
now slowly being marginalised. The reduction of buses on the road is the result of a
staggering increase in registered private cars by 32% since 2012 (SPAD, 2015). The role
of bus stations as nodal points that influence pedestrian pathways and liveability of an
urban context is not taken into account. This research aims to explore the former Central
Klang bus terminal, proposing ways to improve the overall transportation network system
surrounding the bus terminal and reveal the importance of the bus terminal in its built
environment. A case study method was used to analyse the relation between a bus
terminal and its urban context. The findings show that due to its well-connected location
in the city, the Klang bus terminal can act as a catalyst for the urban rejuvenation of
Klang town. If the terminal is designed well, with an efficient spatial layout and
convenient user experience, the terminal will not only function as a transportation hub,
but also as a community hub for the Klang residents.
Keywords:
Public transport system, Bus terminal, Transportation hub , Urban connectivity, Urban
revitalization, Transit Oriented Design
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ABSTRACT
This paper aims to examine current sustainability assessments of affordable housing in
Malaysia by reviewing existing tools used in project development. In line with global
concerns on sustainable development and advancement in the development of tools
accessing sustainability, Malaysia has also implemented similar green assessment systems
such as GBI, GreenRE, the EIA, Low Carbon Building Assessment, etc. The scope and
focus of each are somewhat different, with each of these targeting specific types of
building or development sectors; but none has been developed to suit the requirements of
high-rise low-income or affordable housing. Indeed, this is a special sector considering its
circumstances of low budget and thus limiting in itself in resource utilization and
construction implementation. This paper argues that there are inadequacies in the existing
sustainable assessment systems with regards to the special requirements of high-rise
affordable housing sector. In this paper, we will discuss these issues and highlight some
of the inadequacies. Data derived mainly from content analysis of policy documents and
news reports. Examples and data focusing on Penang state are featured. The findings are
part of a study in developing a framework of sustainability assessment for high-rise
affordable housing in Malaysia.
Keywords:
Sustainability, Sustainable assessment, High-rise building, Affordable housing
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ABSTRACT
This paper discusses Parklets, as a new idea with simple solutions that can solve some
social issues and respond to environmental conditions, at the same time. The study
approaches both theoretical and field survey to represents an innovative approach to street
design that redistributes street spaces more safe and comfort for all users and, covers
elements that can help to create sociable places to enhance community life. We can define
Parklets as, small removable, physical Intervention platforms made available to the public
for recreational use that takes the place of two or more on-street parking spaces, widening
the sidewalk. Parklets symbolise the desire to create a more enjoyable, communal,
healthy, and vibrant public realm, transforming excess street space into a cost-effective,
small park can have a large impact. Designing a successful parklet requires a variety of
considerations, the study shows that small spaces can make a massive difference on the
street by creating new public spaces and pedestrian areas that improve the quality of life.
After reviewing and analysing many models of parklets in the world, the paper reaches
some standards of parklets design which can correspond to the streets of downtown Jazan
City as a case study, which can be apply in all cities of the Saudi Kingdom.
Keywords:
Parklets, Urban Street design, Community life, Metered parking, Jazan City, Design
Considerations
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ABSTRACT
The objective of this paper is to establish the context of housing and urbanisation in
Ajman. Residential development as the major factor in the process of urbanisation has a
direct impact on the urban environment. The changes in land use are pressing on a pattern
of settlement in general. One central issue in the literature concerning the United Arab
Emirates (U.A.E.) is the fast track development in the newly peri-urban areas with the
construction of infrastructure, although most of these areas are still barren desert. Due to
the urban sprawl from Dubai and other nearby cities, there is an issue of growing
importance in light of urban urgency for housing in Ajman. The increasing demand for
housing does have a clear drawback at this stage for the demand is merely due to
incoming expatriates looking for accommodations. The national housing program of
U.A.E itself is catering for their own citizens. However, research has consistently shown
that the growth of housing development is pushing for immediate action on the planning
of urban systems in the city. Accordingly, future housing programs must review the
immediate housing development by paying more attention on the physical aspects of
housing issues. The rush to supply housing without paying attention on the detailed
aspects of housing design, and focusing mainly on functional vitality requirements
without considering the long-term impact on urban morphology and urban design will
adversely affect the environmental policy of development in Ajman. Considering the
growth in the housing supply, it is a wise idea to check the increasing concern over the
growth of the economy in the long run as well as the infrastructure connecting the other
Emirates and the Gulf Cooperation Council (G.C.C) states. Hence, this paper will delve
into the nature of urban housing in the Emirates by focusing on Ajman in parallel to a
projection of economic and physical development. The research methodology applies
mixed-method based on primary and secondary data together with mapping techniques.
The technique of informal interview, observations, photography and visual analysis were
also employed in order to analyze the consequences of housing development and its
impact on land-use and pace of urbanisation. The findings cover the morphology of
Ajman city, the price index of housing affordability and the patterns development
according to the rate of urbanisation concerning the needs and progress of the Emirates.
This study is crucial to the future projection of housing in Ajman and the expansion of the
conurbation of Sharjah, Umm Al Quinn and Ras Al Khaimah Emirates.
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ABSTRACT
Malay Royal towns in Malaysia have flourished from the 16th century until present with a
unique history and significant identity that is worthy of preservation. This phenomenon
can be traced from the history of early traditional Malay towns which later became the
symbol of Royal Institution systems which have existed since the earlier centuries. This
paper aims to discover the identity of the Malay Royal town to ensure its preservation due
to the rapid urbanisation that is taking place in almost all towns in the country. A case
study was carried out in Alor Setar, Kedah in recognition of it being one of the
proclaimed royal towns in Malaysia. The study methodology involves a historical map
overlay, site observations and also the use of semi-structured interviews. The findings
reinforce the fact that Alor Setar has played a significant role in the history and
development of Kedah, particularly as the Malay Royal Town. Townscape elements,
which determine an urban setting rich with identity, cultural and architectural significance
are identified in this study. The paper concludes that diversity in the elements of the
townscape is unique and worthy of preservation.
Keywords:
Townscape Characteristics, Identity, Urban Form and Setting, Kedah Malay Royal Town
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ABSTRACT
Malay Royal towns in Malaysia are the best examples of early Malay towns’ evolution
dating from the 16th century. However, the identity of Malay Royal towns nowadays
remains unclear as it continues to be threatened due to rapid urbanisation and
development. This paper aims to discover the physical environment elements in
characterizing the identity of Malay Royal town in Alor Setar, Kedah. This research
employs a qualitative approach which encompasses of a literature review of old scholarly
articles and reports, historical map overlay, semi-structured interview and field
observations. A case study was carried out in Alor Setar, Kedah, now gazetted as one of
the Malay Royal towns in Malaysia. The findings gathered from this research too are
deemed a comprehensive understanding of physical environment elements of the Malay
Royal town in Alor Setar and may further help in strengthening the identity and
Malaysian history.
Keywords:
Physical Environment, Identity, Kedah, Malay Royal Town, Urban Form and Setting
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ABSTRACT
Solid waste management is a profession concerned with the administration of the
generation, storage, collection, transfer, transport, processing, and disposal of solid waste
in correspondent with the best principle of public health, economic engineering
conservation, aesthetics and other environmental considerations which is responsive to
public attitudes. The continually rising worldwide concern on ecological wellbeing
requires that wastes be appropriately administered and discarded harmoniously and
satisfactorily. This would minimise, and where possible dispense its potential damage to
people, plants, animals and natural resources. Urban solid waste management
development in Nigeria can be traced back to late 1980s. With the rise in population,
urbanisation, and industrialisation alongside globalisation, the challenge of USWM has
escalated with its attendant human and environmental problems need to be attended to.
Thus, the purpose of this paper is to review government policy related to waste
management, development, and practices in developing countries particularly, Nigeria
cities from 1988 to date. Finally, this paper is a conceptual paper achieved through review
method.
Keywords:
Waste Management Development, Solid Waste Management Practices, Nigeria’s Waste
management policy
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ABSTRACT
Problem statement/ Objectives: This study analyses on the characters of traditional Malay
settlements in Melaka at Kg Parit Sidang Seman. The objectives of this research are; i) to
examine the built-up distribution of the area, ii) to identify the spatial density using
Kernel density analysis and iii) to calculate the ratio and distribution of built up area in
the study area. Methodology: The method used in this study are drone technology to
identify the distribution of built up areas and the density of the study area. Results &
Analysis: The results shows that the distribution of built-up areas are following the main
road and the density are highly concentrated at the center part of the settlement towards
the upstream (hulu) part due to the factors of geographical of the areas and the accessible
location of the public facilities. The findings show that the settlement pattern of Kg Parit
Sidang Seman are scattered but isolated all over the settlement. Conclusion: This analysis
confirms that the characteristics of traditional Malay settlements in Melaka are still exist
where it can be seen through the structure of the settlement and the distribution of the
residential are highly concentrated near the public facilities. Besides, the distribution of
built up areas in several lot were identified occupied by among family members which
shows that their relationship among the neighbors are strong. This is proved through
crosschecking with the interviewer.
Keywords:

Traditional settlement, Settlement pattern, Settlement structure Density study
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ABSTRACT
This paper contributes to establishing a more vital role for sustainable urban planning in
dealing with the effects of natural (such as earthquakes) and man-made (such as conflicts)
destructive events through building up a conceptual framework. Multidimensional
qualitative research method through document studies, historical analysis of destructive
events and their stages and case studies (Kabul, Afghanistan; Mostar, Bosnia and Banda
Aceh, Indonesia). This research shows that existing efforts for events aftermath suffer
from a heavy dependency on foreign aids, marginalising local context and lack of proper
coordination. The suggested framework comprises four major phases that have to be
handled by good management: Pre-event, Emergency, Transitional and recovery.
Sustainable urban planning needs to deal with these stages individually and holistically.
Keywords:
Destructive events, Pulsar Effect, Sustainable Urban planning, Natural Disaster, Civil war, Postdisaster Recovery
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ABSTRACT
Problem Statement: The early settlement on Pulau Ketam has no proper urban planning
involved until the 1950s, resulting to the rapid urban sprawl towards the East. Despite the
lack of planning, there are traces of existing urban design elements that were created by
the users and formed over time. Hence, the objective of this study is to identify the urban
design elements in the west of Pulau Ketam and to further justify the historical
development of the eastward urban sprawl. Methodology: This study uses the qualitative
research methods such as site visit, direct observation, non-structured and structured
interviews for data collection on site in order to identify the urban design elements and
the historical urban sprawl at Pulau Ketam. Result & Analysis: Through the data
collection, the urban design elements have been identified and translated into mental
maps. As the result stated, most of the urban design elements identified on site were
formed by the eyes of the users and visitors. The recorded architectural styles and urban
pattern have justified on the claims on Pulau Ketam’s eastward urban sprawl overt time.
Conclusion: This study justified that the early settlement after the founder has been
established at the West of the island without proper urban planning involved and
gradually sprawling towards the East based on the urban pattern and architectural style
recorded. The urban design elements in the West are formed unintentionally by through
the local lifestyle.
Keywords:
Fishing village, urban design elements, architectural styles, historical development, urban sprawl,
urban planning
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ABSTRACT
Problem statement/Literature Review: The city of Georgetown, located in the north-east
tip of Penang Island, has rapidly economically and socially grown tremendously over the
past 60 years. The clan jetties locating the traditional fishing villages is one of the
important contributing factor for the overall urban planning in Penang. After the modern
port were built in the 1970s only clan 6 jetties out of 12 remained exist on the waterfront.
Methodology: The information were collected through survey, observation, interview,
simulation, internet, etc. Results & Analysis: The study found that the planning patterns
of the fishing villages waterfront is an outward water village concept. The clan jetties can
be easily recognized by the visitors because of its well-planning. However, sadly the
traditional uses, and culture of the clan jetties communities are now affected by the
impact of growing tourism and commercialization. Conclusion: Finding from this
research shows that mostly the developed and successful cities were once started from a
fishing village that grows into a port area. A well-planned of urban design elements plays
an important roles to ensure sustainable urban development.
Keywords:
Urban design elements, Traditional fishing villages, Historical Characters
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ABSTRACT
Problem statement/Literature Review: This study investigates and identifies the five main
urban design elements in Pudu off Jalan Loke Yew, and an observation on the
architecture planning style of which the urban planning of the area falls into based on a
Malaysian context. Methodology: The study conducted from visiting the site,
observations and open-ended interviews to understand the area. Targeted interviewees are
observers who frequently use this area. Results & Analysis: Results show that this area
has been developed to include all the five main urban design elements according to Lynch
(1960). Several landmarks within this area are also identified. Issues touch on in this
paper discuss about the lack of free pedestrian movement, diversity in land use and
people, no clear demarcation of all educational and religious district and landmark and
nodes as wayfinding cues. Conclusion: The study concludes that Loke Yew- Pudu has
good urban planning based on the presence of these dominant elements and in the context
of Malaysia, it is also observed that planning in this area falls into the 1950s- 1970s
period.
Keywords:
Urban Design Elements, Urban Planning, Pedestrian Movement, Mix Land Use
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ABSTRACT
Problem statement/Literature Review: The study discusses modern urban design elements
in a superblock planning concept for housing development in Malaysia. A case study of
Kuarters KLIA & Bander Enstek, Nilai is conducted to study how urban design elements
influence the behaviour and flow of the tenants in the studied neighbourhood.
Methodology: To determine the quality of urban design elements in Kuarters KLIA &
Bandar Enstek by conducting qualitative and quantitative survey through the inventory of
the layout plan, observations and interviews with residents. Results & Analysis: The
curvilinear design approach accentuates the planning. Loops and cul-de-sacs increase
security and privacy, reduce car traffic, allow more green spaces and create socialinteractive neighbourhood. Public courtyards and playgrounds in every superblock
promote communal interaction. Conclusion: The superblock concept with public
courtyards is an ideal urban design method for modern housing which promotes social
interaction in a neighbourhood.
Keywords:
Urban Design Element, Modern urban, Superblock, Loop
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ABSTRACT
Problem statement/Literature Review: Pulau Ketam is experiencing an increase of
population from 1883 to current date. Fishermen are building their own houses unplanned
along the coastal area. This unplanned housing pattern creates unclear sense of places
which is unbeneficial to the tourist to visit. Methodology: This study was carried out by
two approaches. Firstly, site visits to experience and observe housing pattern of fishing
village. Secondly, information was gathered and analyzed via interview with the locals
and Chief of Pulau Ketam. Results & Analysis: This study provided understanding on the
development of fishing village from 1883 to the current. Government involvement in
planning of Pulau Ketam had improve the housing planning pattern. However, urban
design elements were not strongly implemented therefore the sense of places were still
unclear for tourist. Conclusion: Urban design elements able to improve the current
housing planning pattern to allow tourist have clearer sense of place in Pulau Ketam
(East).
Keywords:

Fishing Village, Unplanned Housing Pattern, Sense of Place, Tourism Spot, Urban
Design Element
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ABSTRACT
Problem statement/Literature Review: This paper seeks to determine the urban design
elements that can be identified in Pangkor Fishing Village to form a clear mental map of
the urban environment. Methodology: This study approaches five urban design elements
that proposed by Kevin A. Lynch which are the paths, edges, districts, nodes and
landmarks. To enhance the final outcomes, a qualitative method is conducted through the
existing data collection, observations, site visit and in-depth interview. Results &
Analysis: The initial finding had revealed the case study is considered as inland water
village where the dwelling formation are sprawling inwards toward the inland.
Nevertheless, the urban design pattern in Pangkor Fishing Village is defined as
disorientation due to their scattered housing formation. Through the qualitative data
collections, the urban design elements are identified. Conclusion: This study shows that
the urban design elements are unintentionally adopted by local residents although they do
not obtain the relevant knowledge on urban planning. Therefore, to enhance the mental
image of a city, the future development in Pangkor Fishing Village should refer to
appropriate urban design method.
Keywords:
Urban design elements, Fishing village. Pangkor Island, Kevin Lynch
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ABSTRACT
There are hundreds of college towns in the United States, presenting a unique type of
urban place and different from other cities and towns at the region where the college
towns are located. They share many common characters, such as their youthful
populations, highly educated workforces, relative absence of heavy industry, and the
presence in them of cultural opportunities more typical of large cities. In addition, the
attributes of the institutions located in college towns and the residents breed unusual
landscapes and architectural landmarks -- the university campus, fraternity rows, the
college-oriented shopping districts, and student-oriented housings. In a college town, a
higher education institution creates a dominant influence over the characters of the
community and mainly contributes to the formation of the town’s culture and identity.
General urban spaces in college towns are highly used for social interactions and often
considered an extension of a university campus. The college town experience has
contributed to the town’s urban identity formation and played an important role in
shaping many citizens’ personalities and worldviews. However, very few studies of
college town have been conducted to investigate the unique urban space of college towns.
This paper examines the qualities of public spaces in two college towns in the Northwest
region of the US: Pullman WA, and Moscow, ID, where the main campus of Washington
State University and the University of Idaho is located respectively and investigates how
they contribute to the shape of local identity. Employing field observations and
interviews, this study focuses on the edges between the university campus and the town
center and observes how the urban experience of using these edges supports social
interaction and shapes people’s unique sense of a place. This study will reveal a unique
urban pattern of spatial performance and its relationship to people’s spatial experience
and interpretation. Also, this study will suggest qualities of designing public spaces to
promote the sense of place and tactile reality.
Keywords:
Public Space, CollegeTown, Urban Identity
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ABSTRACT
Problem statement/Literature Review: This study discusses and identifies the urban
design elements in the fishing village in Teluk Kumbar, Pulau Pinang. The area has its
attraction in which is crucial to be maintained despite being a threat from other aspects,
for example, is the urban development that often destroys many existing and historica
buildings. Methodology: This study is a qualitative descriptive, the method used in
analyzing the condition of Kampung Nelayan Teluk Kumbar and Kampung Paya Teluk
Kumbar is by field survey conducted in the area. Some data obtained directly from the
location include interviews with related stakeholders such as community and local.
Results & Analysis: The layout setting of the Kampung Nelayan Teluk Kumbar and
Kampung Paya Teluk Kumbar was influenced by local people’s needs and daily fishing
activities. The geographical location of the two villages has a relationship with every
aspect of the economy and its urban design. Conclusion: Based on the study, it shows
that the layout plan of Kampung Nelayan Teluk Kumbar and Kampung Paya Teluk
Kumbar is influenced by the sea line, which is the element of edges.
Keywords:
Teluk Kumbar, Fishing Village,Urban Design Elements, Kevin Lynch
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ABSTRACT
Problem statement/Literature Review: This study is to determine and measure the
effectiveness of the urban design elements at Bayan Baru Township, Penang through
mental mapping. Methodology: The study is conducted based on observation and
interview. Mental mapping is used to identify the urban design elements, and information
from the interview is used to understand the place making by the local residents.
Analysed Results: The findings show that the township is mainly gridded with paths as
the main urban element based on Colonial divide and rule concept. In contrast, the idea of
‘Garden City’ is expressed through the organisation of buildings with nodes and
landmarks on mostly every districts. Conclusion: Study shows that the five urban design
elements has been integrated successfully in the planning of the township. Path is the
most dominant urban element in gridding the districts, while nodes and landmarks
complement each other well in the planning. Edges do not play an important role as it is
mainly identified as transportation edges expressed by paths. Nevertheless, the
combination of urban design elements are considered successful in highlighting the image
of Bayan Baru township in Penang.
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ABSTRACT
Problem Statement/Literature review: This paper aims to study the urban transition
characteristic between Heritage buildings and Fisherman villages in George Town,
Penang. Methodology: This study has been done by analyzing the 5 urban design
elements by Kevin A. Lynch, with experiencing the site through a visit, and observation
on site, also with studies of literature reviews from publishing journal, articles, and online
resources. Results/Analysis: This study shows that the hierarchy of urban design elements
perceived by the observer, of the colonial and traditional in the case study site are
noticeable although they may differ in appearance from one another. Conclusion: Studies
concluded the hierarchy among five urban design elements found are district and edges,
and also defined by the presence of local culture and they aid the development of modern
urban and tourism in George Town, Penang.
Keywords:
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ABSTRACT
Problem statement/Literature Review: This paper is to analyse the town image and the
mental mapping of the structured village at Gelugor, Penang. Methodology: This study
analyses the urban design of structured village at Gelugor with 5 urban design elements
from ‘The Image of the City’ by Kevin A. Lynch. The elements are path, edge, district,
node and landmark. Methods such as observation, data collection and site visit have been
conducted to study the urban design of the site. Results & Analysis: Taman Tun Sardon
and structural village in Gelugor is planned with gridiron concept which make the site
systematically arranged. The gridiron concept is formed with the linking vehicular paths,
which make the site well connected. The path becomes the dominant element at the site.
Conclusion: This study shows that structured village at Gelugor is designed with regular
gridiron urban layout, which provides good circulation in the area. The gridiron pattern
then become distorted at Taman Tun Sardon area due to the topography of the site. The
paths that formed by the urban gridiron layout enable clear definition of the district in the
structured village at Gelugor which creates a clear and defined town image. The path is
the most dominant element in the study area. There is a lack of nodes and landmarks in
the study area.
Keywords:
Town image, Urban design elements, Gridiron layout, Mental mapping
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ABSTRACT
Problem Statement/Literature Review: This paper analyses a better and quality urban
design consisting of the arrangement of buildings, space planning and places in a
particular town or city. A quality urban design is a place with buildings that blend in with
nature, well-planned of attractive outdoor areas, smooth vehicle traffic flow, paths that are
safe to walk and work effectively through the diversity in all society including the elderly
and disabled people. Methodology: This paper analyses based on the five urban design
elements with a case study The Image of the City by Kevin Andrew Lynch. The aim is to
identify the features of cityscape and planning pattern that applies in that area. Result and
Analysis: From the study, the town planning setting was influenced by the primary
arterial path that guides most of the urban elements along with, and the paddy fields
feature a strong edge element where it separates residential with nature. Building and
houses arrange linearly along the road and paddy fields which clearly defines the paths,
edges, and landmarks. Conclusion: This study shows the identification of the relationship
and implication of the path and edges as the strongest mental images elements that affect
the place making of Pekan Darat.
Keywords:
Pekan Darat,, Paddy Field,, Traditional Planning, Mental Images

Page | 70

ICWSAUD2019

A Legibility Study Study On Sungai Petani City Centre, Kedah
Tan Tihora*, Liew Yeu Ternga*Ahmad Sanusi Hassana, Boonsap Witchayangkoonb
and Asif Ali
a School

a

of Housing, Building & Planning, Universiti Sains Malaysia, MALAYSIA
of Civil Engineering Thammasat University, THAILAND

b Department

ABSTRACT
Problem statement/Literature Review: This study has the intention of analyzing urban
design elements in Sungai Petani City, Kedah in Malaysia. Methodology: Visual
observations were conducted to study the urban elements in Sungai Petani during the
British colonization era. Survey and interview are carried out on the local residents to
obtain information on the urban design development chronologically since the
colonization. Results & Analysis: The urban design is heavily affected by British
colonisation since the 1990s after experiencing industrialisation on setting up
manufacturing plants in the city. With the economical factor, it starts to develops
following Penang which was a rapidly extending urban area, consisting of several towns
merging with the suburbs of a central city. Conclusion: This study shows that Sungai
Petani is a colonial city that has great urban planning with the significant urban design
elements starting since the British colonial era. The Clock Tower that built in 1936 is
historical building for the Silver Jubilee commemoration.
Keywords:
Urban design elements, Sungai Petani, Colonization
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