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Tropical Strategy of Modern Architecture in Cambodia through the

works of Vann Molyvann

Pisith Ty
Department of Architecture, Faculty of Architecture, Chulalongkorn University

typisith@yahoo.com

Abstract

Cambodia has been developing in an accelerating speed in the past few decades. However,
architectures were built without much concern of sustainability. Most of the newly built structures are
simply equipped with air-conditioning system which costs high energy consumption. The purpose of the
study is to search for architectural strategy dealing with the tropical climate for contemporary architecture
in Cambodia with more appropriate technology and sustainability’s approach. Large scale modern
buildings in the pre- air-conditioned period specifically those built in the 1960s by Vann Molyvann, who is
considered as a father of modern architecture of Cambodia are selected as case studies. The three
buildings are The National Sport Complex, Preah Suramarit National Theatre and Chaktomuk Conference
Hall which share the similar features of a big indoor space without minimal air-conditioned space.
Architectural elements such as the walls, roofs, openings and other features that efficiently deal with
tropical climate will be analysed in details in relation to the site and programs of each building. The
research will use literature reviews, drawings and on-site observations to analyse the buildings of Vann
Molyvann. The study would lead to an introduction of suitable tropical strategy for contemporary
architecture in Cambodia and provide practical guidelines for future economical and efficient designs that

can be implemented at a low cost in Cambodia and other regions of the world with tropical climates.

Keywords: Tropical Strategy, Air-Conditioning, Tropical Sustainability, Modern Khmer Architecture,
Tropical architecture, Southeast Asian Architecture, Modern architecture in Southeast Asia, Vann

Molyvann
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Problem of Contemporary Architecture in Cambodia

Phnom Penh is a fast-growing city in Cambodia in economic, infrastructure, population and
architecture. New contemporary building such as commercial buildings, residential buildings, and office
buildings are rapidly growing (Fig. 1). In spite this rapidly growing, the issue that affects them most is the
architectural design. Many built buildings are failing to be sustainable due to many climatic factors in the
country. Due to the incapability of architects to making buildings that are strong for the climatic
conditions, the people of Cambodia are forced to use air conditioners to at least cope with the
conditions. These air conditioners installation is expensive, and also it uses a high amount of energy. Many
people cannot afford this and also the use of energy is not economical country-wise hence it is not
maintainable. These architectural issues are alarming since many buildings which are important to the

citizen of Cambodia.

soars-high)

Modern Architecture in pre-air-conditioning period could help to render the strategy dealing with
tropical climatic condition. Architects of that time have to be extra careful when dealing with the
weather, for example, temperature variations, cold and hot storms and several other effects of
environment. Vann Molyvann who is the father of modern architecture in Cambodia is one of the greatest
examples for the country. His strategy to deal with the climate problems in the country with a sensible
solution with also limited technology as well as cultural contexts should be discussed. People need to be
safe in their homes that can resist the disturbing tropical conditions could boost their courage. Vann
Molyvann has showed his countrymen that it is possible to deal with the tropical conditions issues

through his works.
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Modern Architecture in Cambodia

Modern Khmer Architecture successfully combined the Cambodian culture, modern design, and
tropical designs in coming up with designs that can withstand the prevailing climatic and environmental
conditions. Vann Molyvann is an example of the Cambodian architects who pioneered the adoption of
such techniques in design. Vann Molyvann has been credited as the founder of the modern architecture
in Cambodia, based on the numerous architectural landscapes that he designed or oversaw in their
development. Vann’s famous public works that were built to sustain of tropical climatic, included The
National Sport Complex, Teachers Training College, Chaktomuk Conference Hall, State Palace. Lastly,
Vann designed the Olympic Village Apartment, The Preah Suramarit National Theatre, Sangkum Reastr
Niyum Exhibition Hall, which is part of Bassac Riverfront Project, determined public urban development

flagship project founded on reclaimed land of Tonle Sap River (Ross and Collin 2006).

Tropical Climate and Architecture

Cambodia is a tropical climatic region, with consistently high temperature range of 21 to 35 °c,
and two seasons are recognized: monsoon-driven rainy season (May-October) moist air between 80-90% is
drawn landward from the ocean bringing the southwest monsoon rains to Cambodia. Coming to a dry
season (November-April), the air pressure rises, driving cool dry air back and bringing on a largely rainless
to the region (THE WORLD BANK GROUP 2011). Hence it faces various climatic challenges. In the case,
buildings are built in a manner that reduces or avoids these problems. The New Khmer architectural
designs incorporated styles that were tropical suites. Examples of these architectural designs included;

orientation of the buildings facing north to allow cooling from the vast forest.

Sustainable Development

Currently, electric air conditioner is used to control indoor climate. Cambodia did not use this
form of technology during the New Khmer dispensation in the 1960s but instead the architects of the
time began to alter in significant ways by invented and applied modern construction techniques in their
architectural designs to earn the indoor comfort. Energy conservation debates are on the rise on most
urban cities. Some of other strategies “greener” such as planting vegetation around buildings to reduce
excessive heat and humidity are also being introduced to encourage sustainable development (Lewis
2016). Sustainable development is not only taking place in Cambodia but also in all states experiencing

adverse climatic changes.

The Three Buildings (The National Sport Complex, Preah Suramarit National Theatre,
Chaktomuk Conference Hall)

Air conditioners are crucial elements in contemporary buildings in the tropical regions due to the
rapid climatic changes that result in temperatures of up to 30 °C. The air conditioning system usually

leads to high energy consumption as well as high construction expenses. The rationale for choosing the



ansvenans atudl 1/2561 - 4

three building of Vann Molyvann as case studies is their low size to air conditioning ratios. The three
buildings are spacious and are either partly or totally not equipped with air conditioners. Not having air
conditioners in buildings with small volumes is relatively easier than those with large spaces. The large
buildings would require a more complex strategy to deal with tropical climate with the least air
conditioning system.

Then National Sport Complex’s indoor arena, for instance, has wide spaces that usually require
an air conditioning system. It is venue whereby numerous sporting activities take place. As such, athletes,
spectators and other sports persons in indoor arenas of sports complexes perspire and might require
systematic airflow to cool their bodies after sporting activities. An air conditioning system can potentially
regulate air flow within the buildings. The indoor arena of the complex comprises of 8000 seats; a large
capacity that requires adequate ventilation. Therefore, the absence of an air conditioning system in the
National Sports Complex makes it a building of interest for this study.

The conference and auditorium also have a large space that require adequate air circulation that
can be provided by an air conditioning system. However, the two buildings were designed to utilize
natural ventilation along with a minimum usage of air conditioning systems. Despite the various health
benefits and aesthetic values of natural air conditioning, the large numbers of individuals visiting the two
buildings, especially the auditorium cannot be sustained by only natural ventilation. Therefore, the

auditorium and conference are crucial to this study due to their air conditioning requirements.

The National Sport Complex

Figure 2 The National Sport Complex main building. Photo by Ty Pisith, March 8, 2018.

The most significant example of locally inflect innovation is the design of The National Sport
Complex located in heart of Phnom Penh (Fig. 2). Consist of three main elements outdoor stadium 50,000

seats, while indoor arena, swimming and diving arena contained 8,000 seats in total. Building constructed
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in 1962 anticipating for hosting Southeast Asian Game in 1963, also, to indicate the development and
strength of Cambodia after gained independence (Ross and Collin 2006). Sensitive to climatic conditions,
the building prudently modulates air, water, and light. It is a good design of architecture showing off the
ideas of green or bioclimatic design. It’s give precise techniques used in drainage and water management,
National Sport Complex has a good drainage system with the facility. It houses shallow storage ponds
connected to the roof in which rainwater accumulates during storms to prevent flooding and then it
drained out at a slower pace (Fig. 3). Main building or indoor arena. The three slanted surface structures
of the house functioned as a wall and audience seats (Fig. 4). Beneath the seats, there are hole punches
that provide soft light, cross ventilation for indoor arena and as shade for the outdoor walkway of the
arena (Fig. 5). Intertwining aluminum panel’s screen which also allowed the ventilation and indirect
sunlight from the outer and inner gap of the panels otherwise all the corners of the arena would be wall-

less (Fig. 6).
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Figure 4 Diagram drawing of a slanted wall functioned as a wall and audience seats.
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7

Figure 5 Hole punches underneath of the audience seats provide a soft lighting and ventilation into the indoor arena. Photo

by Ty Pisith, March 8, 2018.

Figure 6 Intertwining aluminum panels allow the soft light and ventilation. Photo by Ty Pisith, March 8, 2018.

Even the roof of the arena, Vann still continue to keep his concept of indirect sunlight by using
the exterior part of the roof as shade for outdoor audience. While the interior part of the arena sheltered
underneath the three quarters of the four-single detached droopy square shaped rooftop for the purpose
of seating arrangement (Fig. 7). The opening space in between the four main rooftop structures is
covered by another opening gable roof that raises about half a meter above the primary structure that
allows for indirect sunlight and air circulation from side louver into the building of so-called the breathing

skylight (Fig. 8).
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Figure 7 Roof layout showing a four-square roof covered indoor arena and outdoor audience’s seat of the main building.
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Figure 8 The opening space in between the four main rooftop structures is covered by an opening gable roof that allow

indirect sunlight and air circulation inside indoor arena. Photo by Ty Pisith, March 8, 2018.

Every roof is supported by a single column at the center that remind the audience of an opening
umbrella. The huge scuppers sat in vile of each column nourish a moot or perimeter drainage on the
ground floor of the arena out ring walls to collect the rainwater from the cap of the building, which leads
to cooling of the seating above and heat reduction inside the building. With looking on the opposite side
of the out stadium, the topmost of the eastside there are three separated pendulous concrete roofs
reverberate the roofs of the interior stadium crosswise the arena and offer shade for the Spinning

Complex created on the ridge’s eastern slope.

Preah Suramarit National Theatre

i, e 4_’.:‘“,"' -

S

Figure 9 Preah Suramarit Theatre in 1966. (Source: https//www.vannmolyvannproject.org)

The Preah Suramarit National Theatre was also designed by Vann Molyvann in the year 1966, and
it was later inaugurated as the Grand Theatre Preah Bat Norodom Suramarit. The shape of resembles a
ship as seen on the banks of the Bassac River (Fig. 9). The idea was to have a wide stage that was
important for Cambodian musicals and drama with a suitable dimension to allow the spectators to see
the stage (Rann 2012). Theatergoers need to enter beneath a triangular concrete fronton that set on a
stilts raise above the ground level, where the staircases leading to a double-height foyer lightened and

aired by complete height claustra. A pool in the basement of the step center and calm space. Pool helps
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air to circulate so well at the theatre, in line with climatic condition (Fig. 10). Even though there are no
windows, Vann come up with a new design of a pre-fabricated ventilated wall resembling fish scales
(hexagonal shape) were made of particularly designed as a wall cladding, which provide filtered light and

ventilation into the building (Fig. 11).

- ) ST
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Figure 10 Diagram showing the center pool in the basement helping cool air to cool down the building.

(‘#Jsh sml:s)

Figure 11 Diagram and Picture showing fish scales cladding wall.

Moreover, besides from the auditorium roof design that explodes in a pyramid shape, which
somehow it succeeds look as khmer, another interested architecture element is a triangular roof on the
fronton building that functioned as breathing skylisht combined the ventilator with skylight, helping to
solve the lighting and ventilation in one time by letting indirect sunlight to enter form the side and

shutter to let the fresh air enter and foul outside of the building (Fig. 12).
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Figure 12 Diagram and photos showing the breathing skylight of the triangular roof on the fronton building. (Source:
http://jeanloncle.photoshelter.com/gallery/The-Burnt-Theatre-Cambodia/GO000K1rA9rgrO7w/)
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Through further study there was no actual evidence on how and where the air circulation is
coming into the indoor auditorium seating space of the Preah Suramarit Theatre. However, according to
those who visited the theatre at the time before the original design burned down all provided the same
information during the oral interviews, that there is no air conditioning inside the auditorium. The air that
are coming into the theatre is natural air, but they are not sure how or where the air is coming from since
there is no evidence of condenser units and the theatre has no window.

Chaktomuk Conference Hall

Figure 13 Chaktomuk Conference Hall. Photo by Ty Pisith, March 8, 2018.

The Chaktomuk Conference Hall was inaugurated in November 1961, which is one of the first
Vann Molyvann’s illustrious building originally for hosting public conferences and cultural events that can
hold up to 850 people. That hall was renovated back in year 2000 (Ross and Collin 2006). The suspended
design gives the impression of the lightness similar to the floating Khmer House along the canal and rivers
dating back to the ancient time. The design of the building explicates several homegrown of Khmer
elements by bringing them into a modern context. The conference Hall has a triangular concrete
structure that is suspended from the beam which had been arragned in a fan shape around one central
point (Ross & Collin 2006) (Fig. 13). Vann’s design idea is to incorporate bio-climate features such as
shading provided by the curved veranda, and by having the building elevate off the ground with open
space that functioned as a multi-purpose area and for better ventilation flow in both direction, starting
from the ground floor building flowing up toward the back stage (West to East), while ground floor from
the back of the building flowing underneath of the stage up towards the seating areas (East to West) (Fig.
14). Underneath the gable roof is the double roof structure that serve as insulation to avoid heat
transmission from the sunlight between the two layers of the roof getting inside the building by allowing
the airflow through the roof structure (Fig. 15). As for the seating space, there are four main entrances for
audience entering or leaving their seats without disturbing other audience during performances. With the

four entrances there are two foyers with openable linear windows, those can be used as air ventilation
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access (Fig. 16). Another two entrances are accessible form the veranda into the seating area that can
help to add more air into theatre during heavy traffic of audiences before and after the show ends.
Moreover, another unique design of the theatre is the fan shaped seating arrangement that allow
audience to have a full view of the stage in all directions from where they are seating; whether from the
center, left or right side, they can all see what is being performed on stage without having to stand up or

distracting their neighbors.

Figure 14 Diagram showing layout plan of Chaktomuk Conference Hall.
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Figure 15 Diagram showing section and air circulation inside the building.

Figure 16 Photos showing from the south elevation foyers with openable linear windows, that can be used as air ventilation

access into the building. Photo by Ty Pisith, March 8, 2018.
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Tropical Strategies of Vann Molyvann

To sum up, the three buildings; The National Sport Complex, Preah Suramarit National Theatre,
and Chaktomuk Conference Hall, are architectural masterpieces that share main features, and some
difference which are skillfully designed with intent or rather a purpose.

Main Features of the Three Buildings

The main feature that is prevalent in the three buildings includes a cross ventilation designed throughout
the structures. Each of the buildings was ‘raised the level of the ground’ purposely to enable better
ventilation flow from the ground to the upper floor. In particular, The Preah Suramarit Theatre’s and The
Chaktomuk Conference Hall’s upper-level floor of the main space had a linear operatable window along
the wall to allow the ventilation flow into the inner space. For the National Sport Complex, the cross
ventilation was done through a punched hole beneath a seat, the three buildings also embraced
similarity through the indirect sunlight design. The design strategy was purposely employed to allow the
sunlight to enter the buildings from the side louver rather than the usual top of the gable rooftops. All
the three facilities also used perforated wall which were intended to moderate the air circulation with
only a difference in the style of the design.

The Differences amongst the Three Buildings

Unlike the Chaktomuk Conference Hall, the other two buildings incorporated the passive cooling
technique though the use of water. Whereas the National Sport Complex main building is surrounded by
a pool of water, the Preah Suramrit Theatre has a pool of water in the middle with the purpose being to
cool the indoor arena and the building respectively. The Chaktomuk Conference Hall employed a
different technique from that of the other two buildings for cooling purposes. The facility used a double
roof design which served as insulation to subvert any contact with the sunlight heat transmission hence
maintaining it at cool temperatures. The insulation is made possible by allowing air to flow in between
the two layers of the building’s roof structure. Additionally, both the Chaktomuk Conference Hall and The
National Sport Complex differ from the Preah Suramarit Theatre by having shades. The Chaktomuk
Conference Hall give shade to the underneath floor, and the upper floor walk-way through the curve
veranda while the National Sport Complex give shades to the sidewalk around the main building though
its slanted wall.

Although the buildings had a number of differences, all the disparities had a common purpose
which was to come up with a bioclimatic design that would enhance the comfort of their occupants at all
the time. Each different design was implemented in a manner that would modulate the water, air and
sunlight to regulate the temperature within the arena and allow proper ventilation. The National Sport
Complex stands out to be unique amongst all the other two by its lack of modern air conditioning
systems but at the same time designed in a manner that achieves excellent ventilation. On the other
hand, the Preah Suramarit National Theatre has a unique triangular roof made of shutters enabling it to

allow, into the hall, fresh air. The Chaktomuk Conference is uniquely elevated above the ground level
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besides its double roof structure which particular allows for air ventilation and acting as an insulator
respectively.

Lastly, the spectacular designs of the three buildings have shown the very significant strategies
dealing with tropical climate by incorporating mainly natural air ventilations and reducing the direct
sunlight to the main space of the buildings rather than the use of modernized air conditioners. Although
the principles of tropical architecture of Vann Molyvann are very similar to those of the region’s
vernacular architecture, his strategies were conducted through modern architecture languages imported
from none tropical climate zone. Thereby making them points of interest in the study of architecture. The
examples could be used as a reference for contemporary architecture in pursuing better sustainable

design of the country and perhaps the region.
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Abstract
Lao PDR has incessantly grown in economies. The majority of investments in infrastructure

builds and structural construction work have more increased, yet laws that related to construction work
haven’t been assembled systematically in organizational profession. Therefore, the objective is to study
and educate in laws regarding the construction work in Lao PDR by compiling laws and the acts of the
law from official documents, involved institutes and agencies including an interview with legal experts,
architects and engineers.

According to the study, the building construction control in Lao PDR has originally begun in 1993,
controlled by state Orders and notifications. Later in the period of time in 2005 until present

It appears that the amount of building construction’s laws 7 6 issues consisting 19 issues of
Decisions as the highest number, next on down to 17 issues of Laws, 13 issues of Decrees, Regulation 7
issues, Declare 5 issues, Ordinance and Rule 4 issues and another 4 issues on Instruction. By the most-
signed person on Decisions is the prime minister. So as to the ministry of public work and transport
obtains the highest number of laws related to building construction. Moreover Luangprabang World
heritage office which have governance on regulations, rules must related to architectural strictly to
Luangprabang city.

Laws related to building construction are divided into 4 sections such as land law and urban 15
issues , law of architecture 52 issues, Environmental and energetic law at 17 issues And Profession and
design 5 issues
Law regards to building construction in Lao PDR has dramatically increased from past until now due to
the growth of political, social economic situation. Pulsing the governmental policy that aims to establish
the state to become the state of laws. In terms of the control of building construction, there’s the main
department which is Ministry of Public Work and Transportation and the other ministries. Moreover,
there also found the causes of the law issues such as the ambiguity and coincidence of laws, the
construction’s height and also appears that there’s no controlling law for particular and specific

buildings. This is the challenging for the related organisation for revision and legislate laws in the future.

Keywords : Law, Regulation, Construction, Architecture, Laos
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Abstract

Nowadays, freedom has become an important asset of the architecture careers which is not
stationing in the office like in the past, creating working model called “Freelance system”. This model of
work has increasing its popularity in the recent 5 years as the architects could choose and control the
work to match with their lifestyle. In contrast, the freelance system could pose issues of finance business
and management. Propose of the research is to systematize characteristics and problem of architecture
careers in Thailand. The subjects were freelance architects. Data of 100 architects was collected by
questionnaire. The 7 others were collected by interview. They were divided to three groups by their
experiences. There are problems for each group. First, architects who have 1 - 5 years of experience still
lack of various skills and the ability to make the network of their clients. Second, those who have 6 - 10
years of experience had the problem of cooperation with their entrepreneur. Because their jobs were
divided from subcontractors. Last, those who have more than 11 years of experience had the issue of
technology for developing their work. As a result, freelance architects have to register their companies for
getting a big project. Moreover, some of architects have to go back to work for a company as full time
job. Because they didn't get a project regularly. The suggestions from this research, architects have to get
various skills. There are service fee settings, making the connection, studying new languages and learning
the new innovations and technology. All of them are the reinforcement factors to improve abilities of

architects. It'll make their job international standardized.

Keywords : Freelance Architects, Freelance Work, Architectural Practice, Professional Practice

Management, Freelance Experience
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Abstract

Inpatient wards in high-rise building of government hospitals, which are public buildings, have the
risk of fire damage. Because many occupants stay in the building for a long time and there are various
classifications of patient (self-care to intensive care). Nowadays, the laws of evacuation routes are
enforced on hospital as same as other building. They are not consistent with type and usage of inpatient
ward that are different from other buildineg.

The purpose of this research is to study the consistency between laws, design and usage, in
addition, to study causes and problems of design and usage of evacuation routes. The research method is
divided into 4 steps: 1) To review the literature about inpatient wards, laws, standards and principles of
the fire evacuation. 2) To study and analyze evacuation routes of 23 architectural drawings. 3) To
interview with 3 samplings, architects, users and authorities in this field, and survey evacuation routes of 7
buildings. 4) To analyze and conclude for results and suggestions.

This research found that architects design evacuation routes according to the laws, of which
some rules are not consistent to international standard and usage, and they consider international
standard design. Their design is not the same standard as they do not have enough safety knowledge and
there are various limitations of design. For this reason, there is no complete evacuation route design that
clearly indicate on the architectural drawings.

Moreover, users have the fire prevention plan and fire evacuation drill, which are planned and
specified according to their understanding. Users usually change certain usage that may affect evacuation
since users do not know design purpose. They prepare the area before evacuation. Therefore, real fire

evacuation is not consistent with fire evacuation drill.

Keyword : Inpatient wards, Hospital, Fire evacuation routes, High rise building, Fire
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Abstract

Since 1981 sculptures were installed as aesthetic elements as parts of buildings and
constructions in order to create uniqueness and identity of spaces. Researcher had found the increasing
of numbers of sculpture installations within Bangkok with different processes of construction and
installation.

This research focused on study, analyze, and categorize the construction and installation of
round relief sculpture in Bangkok building by applied concepts and theories about sculptures along with
project and construction management theories. The researcher had conducted surveys and in depth
interview methods with project owners, landscape architectures, and sculptors of 23 building in Bangkok
area.

The results showed the most common materials are bronze, fiberglass and stainless steel,
respectively. The procurement can be classified to 3 categories; direct purchasing, auction bidding, and
design competition. In terms of construction and installation process, there are 5 mutual steps; 1)
Sculpture assignment 2) Sculpture design process 3) Sculpture purchasing decision 4) Sculpture
construction 5) Sculpture installation.

These 5 processes are highly related to 5 project and construction management stages. According
to the case study on 23 buildings; Process of sculpture assigcnment related to state of project assignment
and stage of project design - 8 Buildings, Process of sculpture design related to stage of project design -
12 Buildings, Process of sculpture purchasing decision related to stage of project construction — 11
Buildings, Process of sculpture construction related to stage of project construction - 19 Buildings, and
Process of sculpture installation related to stage of project after construction - 17 Buildings.

In conclusion, this research demonstrated the relations of sculpture installation with the
construction management and the necessity of harmonies coordination between who associated with the
project. Therefore, the project framework is highly recommended to properly plan the construction and

installation process in order to achieve the best outcomes.

Keyword: ROUND RELIEF SCULPTURE, CONSTRUCTION, INSTALLATION, PROJECT MANAGEMENT, PROCESS
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% The Greater Des Moines Public Art Foundation, “Percent for Art Program: Toward a Beautiful Future,”

Accessed January 10, 2017, http://dsmpublicartfoundation.org/percent-for-art-program-toward-a-beautiful-future/.
£ s
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Abstract

Royal Thai Navy has provided Royal Thai Navy Public Accommodation as a welfare for Royal Thai
Navy officers, employee and their family, in order to facilitate them in case of emergency call. The survey
shows that each area has different conditions such as age, number of building, number of unit,
management structure, maintenance and facilities

This study objects is aims to study current condition of Royal Thai Navy Public Accommodation,
management information and management structure; the different or similar of management style. The
purpose of this study is to develop the management performance of Royal Thai Navy Accommodation
more efficiency. Base on the information, Royal Thai Navy Public Accommodation staffs’ interview and by
survey.

The study shows that the structure of management in each area is divided into two style, by
Naval Welfare Department which has a responsibility in Central area (Bangkok) and by Sattahip Naval Base
which has a responsibility in specific area which has a responsibility in Sattahip area. There is also Royal
Thai Navy Public Accommodation Committee that chosen from the Officer in each area to manage the
accommodation. Until now, all of the unit that have a responsibility for the Navy accommodation is still
not integration to work together so the management of engineering/operation and maintenance services
of each accommodation are difference. The good management area has shown the better physical
environment than the bad management area and some of the areas have hired the security guards from
outsource company but the others have been supported the security guards by Navy Security
department so there are not the same standard. Moreover, the fire preventing system and the preventive
maintenance can’t be done on scheduled because of the lack of budget.

The conclusion of this study is the difference of management structure effect supervision
planning, budget allocation and supporting. The supervision of each area has a different style and
different factor that affect in each area. For example, ages of the accommodation, number of building,
size of the area. Each supervision style has its pros and cons and the integration of management in each

area is very important to initiate the standard of the Navy Accommodation.

Keywords : Public accommodation, The Royal Thai Navy, Management, Facility, Maintenance
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Abstract

According to the Energy Conservation Promotion Act Il B.E. 2007, Overall Thermal Transfer Value
(OTTV) could be calculated in various ways such as manual calculation or using BEC V.1.0.6. program.
However, it was found that the current program would input a lot of data from the designers and can be
changed all the time. This can increase to errors in the input data. To protect this problem, the algorithm
in Autodesk Revit program coupled with the Dynamo add-ins with the goal to generate commands
capable of controlling and retrieving data, and mathematical calculations, which can generate the result
of the OTTV equation in accordance with The Ministerial Regulation of Energy B.E. 2009 has been
developed, by the steps in studying from relevant literatures and survey questionnaires to seek the
current problems then the data were developed program and compared the calculation results.
Moreover, the result of this development is the add-ins in Autodesk Revit program for estimating OTTV in
the schematic design stages in which users can adjust the design and the value would then be changed
automatically, thus reducing the overlapping processes. Compared to the BEC V.1.0.6 program, it was
found that the estimated OTTV value generated by the Dynamo add-ins has an approximate deviation of

+1.0 % due to the different linear interpolations which cause the difference in the results.

ﬁf'l&f'lﬁ’zy : Building Information Modeling, Overall Thermal Transfer Value, Schematic Design Stage
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Building Information Modeling (BIM) w3ouuuitaesansaunae1ns {uwwinfignitmunduielyly
NLUIUNTORNLUVLAYNNTNDAT N lngaiiauuudnaete1ns (building model) wiswuveyavsoasauma
(information) TuasausznauresuuudIaesiy q Miliaunsauenuezlidnduning o Mllsusguuwuuiuiinuaudd

e anansalewuy 3 Sanulurmuiunuaudinundnuvserluvssaiuiunindiudu q Mneesiunis

o o A

Noa31991A13 (aunANaaUdngenus 2558) N3l BIM wislianunsalydsslevilauiniign deddnyrenis

Tl UTURDULINVDINTOONKUY (U.S.GSA. 2017) 119990 UTUNBULINVDIN1TODNLUUNI DU UADUNOUNNT

v

neasnemsiuraaidfyianlunisdndulafeiunudnyaziuanudsduveanns (Azhar, Brown, and

o
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Sattineni 2010) iieiFsuifisuransznuannisdaduladents BIM lunseenuuulumiausnvesnsyinay
Tngsmalaouaznalsslomivedasiniseins duandlunim 1 MacLeamy curve wandlilfiuiinisidey
sguumsinuInsTuUisunsysanms BIM wllurausnvesnsinny ssvhlifimuaunsalunsan
alvneldinnnimasievesnssuiunsiny esmnssusnuesnsinudiimmaunsalunisdmanss iy

AU ULAEANNANTAINTYINUTIINNT

Effort/Effect

b opP
Time
— 1 — Ability to impact cost and functional capabilities ~ PD: Pre-design
2 Cast of design changes SD: Schematic design
--3-- Traditional design process DD: Design development
4 Preferred design process CD: Construction documentation

PR: Procurement
CA: Construction Administration

1 mswSesuiisunansenuannsenaulaidenty BIM luniseenuuulurialsnuesnisyineu (CURT 2004)

nntlgymsuedesiiensaesianesivielunmsduinn OTTV Tutlagdu fiflmetinuazun
Usgdvsnmlunisvinnu ?J‘mﬁgqET@Lﬁu"l,ﬂé’wmm%wgamaﬁumaumsﬁwmuuazmiVLé’um%ﬁagaﬁﬁmmsﬁw%@u
oghann dfulefianudnduegiisfiazdesdimefnummeinueiesdoierielunisdnma OTTV fe
wuaesensaumaeIns BIM) lutuneuniseenuuudowty Tasiinguezasaiitedsatigmivenniodiofilsly
M OTTV Tuilagtu wesilugnsmuuamdunsimuuwasussaniit BIM slalunmsdnuan OTTV

Tudupaun1seenkuuiiesiu mungvuielasveimuaniIseysnundauvesinelng

o

nnUsTaeAYaINIsAne

1. edmatymilumslynuuiassansaunaeinis (BIM) duiumImuIuAINISTaIEImAINS DUTMUDINTIRAI

waNUe9I1A1s (OTTV) Tutunoumsesnuuuilsemu

2. 1 aAANLFULDU LaALEIFUTINITATUIUAINITANYNAILITDUTILTDINIIAIULDNTDI9IATS (OTTV)

PuMSIPLUUTIADIETEUNFADIANT (BIM) Tutumaunisesntuulloemu

3. WeimuwazUsEgnAlunsUIuuIIAIaTEUNARIAS (BIM) inAwinAInsanemaufousuvesHtain

weNv181A1s (OTTV) luduneunisesniuuilesiu ainasinguineniseysnsndsnulsemalny
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4. L NENAFBULATBIEDNITATUIUAINITONWANUTOUTINVBIHIIAULBNYDI®1AS (OTTV) AI8wuUd1aed

asaunaa1ns (BIM) Tudumauniseanikuutlewu Algnisidseuiisunuluswnsy BEC V.1.0.6
YDULVANIFIVY

IRgnauaNanIAny g NdmreIMItRuLaATadlawiil naAe fIdutnausliean sAuImmn

MstemANNTouTINTEINTIIuMITL sliTaunansAnuietvesiuntadusiwauaz gunsailauag

35115998

3
a v a

AT dunATedsiaundndue (product development) semsimuaIuasuvolULNTL

WUUTIAETAUNADIATT 1ABLUINISANYIDDNILUY 3 dIUndn ¢ fall

duii 1 miﬁmsnwqwﬁuawummsimﬂssuﬁlﬁmﬁaq YBIITY N yarmun AEYE wwamamsleny
718 WlunazsneUszme edAnwuwiAnvesmsvu Jadelugusig q fiflnansznusen1shnuwuUSIaes
ATAUNADIANT EAWINAINSINEmANLSeuT e uenvee1ns lutuneuntseenwuuit ey 39
Usenaulumenguune LLamTaﬁmummsa’qLa%umiaﬁméwé’mumu WS, WA, 2535 Lavatiufl 2 w.a. 2550 7
RemesiummstemanuSous el Lﬂ%iaqﬁami‘[,%mu‘[,uﬂaqﬁu Malunsrhauesenwuy wazlaiiemean

NTANELAILTDUTINVDINII mmé’wﬁmaﬁumaumﬂsﬂmmiaamm‘u LAZLUUINADETAUYNADIANS (BIM)

daufl 2 miv’hl,l,waauam,l,azmsé’umwzﬁ@’ﬁmmzyﬁﬁ‘im%aqﬁ‘umsv’huwaﬁ’waaqmsaumﬂmms dielmidu
ineslelunisszydigmuesmsvinnulutiagiu LLazmméfaqmimaqiﬂ,{fqmﬁﬁmmmw’mauwaﬁ’waaq
asaumaeAsifionsmAmsiemauieusmesiidlusuian naidennguiegsnisihuuuasuauuas
msfunwaifidugosnuuy uandudilsnuiuuieosmsaunaoimslunsinuegud vieluuidniida
Bemglunshauiueiasiden ﬂzjuﬁaaemﬁqﬂénl,ﬂuﬂzjuﬁaasjwwé’ﬂﬁlﬂuﬁﬁﬂ?ﬂamamﬁ’%’a Feuszneuly

FBUSENTLNLIBIAUNITOBNLUVADIUABNTTH USTNNTAIUS IR UL UUINABENTAUNADIANT havUSENi

Y UAUN AL BFINSUNSNE

mMsdnviuvgeuauwUaduludeUNNAIBLHUNTEAY Lavkuudsun ugeaulal Lﬁ@’lﬁﬁﬁq@’mau
wuvaouaslunans 9 ma Insuuvasuanuesulaiildly Google forms Wuunamesalunisaduuuaouans
aaulaﬁuazswsm%a;ga s“z'}qé’nwmzsuaqﬁwmuLﬂuﬂwsé’ﬁmﬁa;ﬂaﬁﬂﬂmm@’ma‘uLLwaaumu %a;gamﬂsgmu BIM
e LLamTa;gamﬂ%mu BIM titenseenuuueinsiden luduneumsesnwuuidoiu dultedauuateda

warAnuUagla Inethveyanilaluliasgiiienauanuduiusveseyasig q Augneuiuuasuniumily

msduneallynisdunivaliuudisieds WeliiinnsidneuiifuaziuntseyalsununidAgylanian tny
Aanuilalunsdunival Wenluduianuvatelaludinsuansnnudniiuresdlidunival Mnetvesiuyuyes

TuRBUNTINY AnuAIans Jymn-guasse velauewuy lnsdweyafilaluinssiiluveyadiuiunan

\TeagY

e
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daudl 3 mawmuaTesdioielslumameainistemanufeuramesilenmslauusiassmsaunaeia
Taggnadanausminsusziiiu aumsmsman OTTV maaaustRvesiaglususing q Whduluaadsenmanssvss
Wiy wa. 2552 nnduuedesdiefldnnnsimumanageuaugniesesnisdiuanduiudaenisd
WisuileuTusunn BEC V.1.0.6 Tnsfmusendauusiudioutu ud3sianmarinadudosidudidelslums

WSguwigy

Tusunsunuusaesasaumaasiiientafio Wsunsy Autodesk Revit (Revit) Fadulusunsuitlésy
anufssuasiidnduglausnnlulssnalve uagldidenleadesiunisviamuain ASA Template for Autodesk
Revit TosuumNslsuLuUTasmsaumApIAsEmTuUsEmAlne (Thailand BIM Guideline) atull w e,
2558 vosasanan1Ufinasy Tunszususguiug Weifumsdesondsiinefinisfinuliuda wandumdsiunig
vnuiivngauiuuiunsesszmelng Tnethinufulgeuisdudielimnganiuamide uazannsadenles

voyalvlsuseansnngean Inedinislyauduasu (Add-Ins) 49 Revit Miledn Dynamo

Dynamo @ hnannasunsideulusunssdsnam (visual programming) ﬁLﬁEJ’J%@QﬁU%@;ﬂaLLazmﬁﬂz
dhemslaedosiiodsnmlunsadisynaduneuis (lgorithm) faunsaliglamuialuunly dauvas adla wds
tu vieludeyonuagimuraiiueiosiovowumedd annsaunduazioudldneanivleivouae
TWsunsu Tnendnmsieuite madeutuneudtiannsadenlonusznousine q widefuiermun
ANUFLTUSUAZERUYBINITIY %qawuﬁaﬁﬁaﬂizmawa%a;gaauﬁqmia%ﬁqLimﬂﬂmlﬁl,muﬁ‘aalmﬂ U3
sioany (wire) LWLy (node) mawmﬁwéﬁ LﬁaLfJumﬁzqmi"lmamaqmiﬂzﬁl,ﬁm%u Tnefinssnzasdodlnaainge
lurniawe uazdesdimmiiueyauaynisdioenveyavesusiasyndds fuandunm 2 udunsadrnsnay

nianlpglygaddsly Dynamo

X Coordinate

Ql :
x > Point
™ 1 > > Geometry.DistanceTo centerPoint > Circle closedCurve > Surface
geometry > double radius > |
X Coordinate oher 4 L
O
x > Point
¥ Coordinate y >
V) 22 >

A 2 Fupawds (algorithm) nsluavesnssnegfinTuuudiuaiy Dynamo Tumsassanaumilag

NaN1538 wazn15anUsIena

PNMIUVUADUAMUAE MITUN WAL TLIV Y NN WBTUNM TV TR0 TAUMADIAS NSLAY

YOYAAILNITIAVUUUADUN A IBUHUNTEAYTIWIU 22 AN NMsviuuvasuauvseeulatiduIu 38 Au sl

a

60 AU UarNsauNBAIUeIv Y TIAE W BIUNTYIUUUTIRBIATAUNABIAITINUIL 8 AL AN 5 VTN
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WeveaiunseankuuanUnenssy WAUSNEIAIULUUINaBIENSEUNABIANT VNaTUAUNAILIDEIMNSUNSNE

Flaveyatievesiulymivesnsly BIM lunsynuimueimsideuasyaiauoiuziiuiy dauandunisa 1

e 1 Ygmuagvelaueuuzdildannnisiivueya

Jayinvaenasly BIM Tunisiiasngindeanulutagldu VBLAUDLUE

o indosflefimnudureu Tvawen uasdedafidonny | o fesusihanufifndulunslsnu Saduvedes
Tun1svienu maqaawﬂﬁﬂﬁﬁwwmmmfﬁlﬁm%@)qﬁ‘umiaamm‘u
. midﬂaaﬂ%aﬂdagimauaﬂ BIM (standalone software) | titemsusevdiandaanu

finflveRiamann esanuuudaesiiaddlu BIM e | « msasarmdugouvesnisnsenueys
avlBymannLiuly o aansndauarleamnildneinnd iy

o M3VINANULNEEURUUSUNNS I UluUszmalne * ANTTYLLIAATANURANAIALUAITVINIU LANANT

Weaniasestlenileglisessumsmwamdinuay | Yszanunuiuluudazniadiu
YanuunveIUsEmnalneg o ANUTOAIUIUNSNIULUY Realtime 1o
* LASB9LBNTIATILMUTEANTAINNS 191U BIM e @131150USUNNTDBNLUUBIASLAYIVBINUMIS

AuALsALATUsEAYBAMTIES mmwil,ﬁw:ﬂ%muﬁq Usgiluuszavsnmmdsnuldnouagligen
Lifiauianuaninge vsennuiugRniieme o msantunevlunsnsenteya e1afigureya
o 411DIVBIYNATIITY BIM Fiesit dielasu By | dufagulilsne

Tasensudn agdesldmnedrseaninlaeaenie dlu o ANNTAVILAIUIIAIAG 9 LHBNTUATIZIN
anafuaiaiidnuaretadeiismesewinnszuauns | JesiunsuasuasiBenluduneudu

o fffponuuuiiissdiudosilinnuailelunisussdiu | o fnuediinsmaungmnevesUssmalne

UseAnNSNMNa9IUIA15A8 BIM

MnMsAnwIdUESY Dynamo wui WsunsufianuannsalumsiSenaanuandives fanuiimie
\Heulosoyaainlu Revit Ifegnediuszansam Suidomnanamdsiuiiugiures Revit 1xdinsussymAnausi
msmudeuvesTanusiazUszinniid ey nelulusunsuegud Selaauannsndenadulsyavig q wani
Tuunaduaunsld uimniivegyauisdiud Revit bildussgveyadiuiastululusunay Dynamo laannsaFen
yoyadauiinanmeuentusunsuld dsarlasdilunisiionveyautain Microsoft Excel platform Tnsfitide

a59g1uTeYa (database file) ussynwing o N9nduiignszyliluusznmansensnandaanu we. 2552

Alyauazissl juRnuduneulaisn1svinuigideimue welinisAiwinilewuilngmiy

o

mUsyasnvesn1ide Gawuadudimdn o 1Al Gawanslunin 5)

1. M3dansiieafusuuiaedy Revit lwu n1sideniiaslasains nMsmmundanuiauasnizanain
Material library 1533ein3eslild Msidenuseianennns nsifendvesiiuinianiguena1nis madenuiiadium

FafuiuiUsuaInaueIainis Wumu
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2. mslgsaniudiimuntunnuimdnveslusunsu Revit U Manage tab (3o Add-Ins Fusgjfuns
fndaiaei¥unes Revit) » Visual Programming panel » Dynamo 9ntunaelnd Dynamo snudifmus e
1uluduvesmiindn Dynamo Fuandlusuil 3 {lasuazdeadenng Microsoft Excel apswinuvitis Tdun 1. Twid
gwu%a;ga’ia@LLazhwé’uUizaméﬁwq 9 AUUTENIANTENTHNGINY WA, 2552 2. IddmSunsseaunans
FuaiadunsiusihimsUiugieans fuandunm 7 andudloauannsann Run viesdliduuuy

Automatic WiBN1FAUIUAINITEEMANS U BN T lLTUNTRRNRUULUBRULABE195IMLS7

1Fanlad1%5uUnN199199UNaNITATU
Select — i
OTTV

report
File

Select

Excel

Database File
q n==:__
—— |

wanlwadmiugruvaya

AN 3 WA NUBIEIULESY Dynamo Waldenaasua lunsauisnsaemanusausmuewieenis (OTTV)

AnuanasovesdaiulivanFe fluandlslusunsy Revit lumsvhau awnsafuaua OTTV
Doasuld %q@%amﬁmmammé"ammm Tae s HAn19veanils vTedudsn o uagaunsouaninala
WUU Realtime numudianis Tavannsadsosnveyaiildeanluil Microsoft Excel iitodavinfusieaniunis
wanaaRLae 4 warlidutunihmsUiul s smaamsUssidinlsiinunasifidoins Ssausounly

‘f]nﬂmwﬁaqmﬂmm T2YTHIAN ﬂ?ﬁm%U%@u%@ﬂﬂﬁiﬂi@ﬂ%@iﬂa ANUTIYIUVDINITYINIU

MN3ATINADUANNYNHDIVDINANTAILIAAT OTTV yosdmaiuildiandu wWisudeutumsduam
#elusunsy BEC V.1.0.6 dauandlunn 5 Tasfifmuaadauys suiniudl suaatds 1a9 findeudu Tns
wuuaesisuuuudosiudsi ntfsaauninuaiun v 0.10 1. a1uyuaesinu fuag 0.01 1. 872 8.0 1. g4 3.5
u. liflduremmtheing dauandunin 6 Fwadildfinunrainndouainnisludiuesy Dynamo Usvanas +1% s
wandlunn 7 lusresumansdun awvailssnandnuusmsuinluisasguuuuiidnuaznstugemaieon
fumnsinaiy uazn1sMIA1 TD,, FensUsEaNmALdLdunss (linear interpolation) iAauansrefiu viliAn

ANULANANYDINATNTN A FALFAIIUATTIE 2 BWATAITIT 3
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Budy

v

)
v a

AMUUANIRY Lariruiloveauuinand

v

Myuaseasduaneiuauauds

NIANNSDUVOTT WarnNTEIN

(O]

y

y

WBendvesiuRIndan guen BeNUsENNBNANS

@

WBenutanfnnvaluuSuenniea

Revit part

O

Dynamo OTTV

Dynamo part

(O

A 4

Gonlwdgrudeyatanuazadiysyanseng o

wdanluddmsunseanuranisaiuy

)

B d
V\{‘

ANy

)

uOoTTV

v -/

v

PDF, Excel 4—< NANTSATUIN )

wuznsUuls

1 ()

T

b=d 3

YFuusenisesnuuy In1suulse

Auaanisvinny

AN 4 TURBULAEIEN1SVINUYeEIUESH Dynam

o Tumsauia OTTV
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Tasle: OTTV/RTTV Fepen

OTIV(AC Zss) wa2 b7
otV 400 wez  Duilding OTTV Status Ty
OTIV (4 Zorse) 3972 Wh2
RITV(AC Znee wa'2
$ J Building RTTV Status
GooeRTIV waz

Tasle: OTTV/RTTV by Wal Fepor

T pan1sAulnaInlusnsy BEC V.1.0.6
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AN 7 ﬂ’ﬁ3’1ﬂﬂ?uwaﬂﬁﬁﬂu’smLLazﬁ’JUﬂﬁLLuzﬁWﬂWiﬂ%Uﬂ?ﬂ’ﬂ?ﬂ’ﬁ
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71919 2 MsTsuiBuNanIsAIWIA Ry, Uy, wag DSH sewinalusinsu BEC V.1.0.6 wagdlu@su Dynamo

wdasdlolunisuan R U, DSH NaRIg Nar19 (%)
TUsunsy BEC V.1.0.6 0.435 2.294 127.68 0 0
@151 Dynamo 0.435 2.294 127.68 0 -
A3 3 MaSuiisunamsuInm T, waz OTTV Tufirsing 9 sewdnelusunsy BEC V.1.0.6 uazdruiadis Dynamo
, TDeq TDeq TDeq TDeq
wn3aslialun1sAuIn OTTV (W/m?)
witle AzTuDeN (5] AzTUAN

TUsunsy BEC V.1.0.6 10.799 12974 13.654 12916 28.872
d1uLasy Dynamo 10.789 12.872 13.589 12.833 28.761
NARNY 0.010 0.102 0.065 0.083 0.111
NaRg (%) 0.092 0.786 0.476 0.642 0.384

‘U‘Vl’s'i’é‘ﬂ LLASUBLAUDLLUY

MIAWINAINITAIBANNTBUTINVB T UNBNTateIANs TudLninsUTueIna (OTTV) Tullagdu

aunsarmulaaInaneds LU AwIueeile sAUAUNSA1S19 Microsoft Excel wsalUswnsy BEC V.1.0.6

atlsfiny wudnasesdienlynululagiuiinnudugeu fanugenniinsunlunmsesniuy geanwuuly

Yaguuriunnlunieadiolunsvinauiifitedn BIM (Building Information Modeling) Ingan3dediladentalusunsy

Autodesk Revit Fannsauiudiuaiuiitodn Dynamo Mvibiglvanunsaoulusunssdenn (visual

programming) Tun1sasayatumneus (algorithm) aely Revit lunsnauveyaiile

gy Aunsla Dynamo T

Y

Juldmudmusludsgnmensgnsaamdsanu we. 2552 lnggluiisahautunsudesdiuiigidoinun iieaiin

anunsaduann OTTV Tutuniseenuwuuilessiuly Gxtuneudiulngidudunsumsvhawnlundlynuiisios

nsziegudd AwdiilalunTasdielunisiuiman OTTV

HaTilaINNsRRLAe drualulusunsy Revit Mueligoenuuuanansamuin OTTV Wewuldsgns

59952 mauauaqmméfaqmimaagﬂmmu WNEENAUUIUNTOIUSEIVALNY ansreIaT anANTUYeUTDINIS

NIBNUBYA aunsnilasziiesiunouaisgazidenludunauduy 9 AN IWOUYDINTEUIUNITVINU EIU190

WALl NUlANEUINTY LATANYBRANANA bUNITVINIU

ANNINALIEIESL Dynamo wWislulunisAriuinn OTTV suiddeiliauaiugin lueuianalsdnyin

FuveyaianuazsenunsUszlinngly Revit iienesensilluuaslidedylusunsuneueniiuiy uagl

TNTNANAUNITAIUIAUAINITANBLIANUTIUTINTOINT (OTTV) fe Revit TauAUdIuEsN Dynamo aulasunis

Fusorannsensrndsnu ielvglyanunsatlulvauliasduivin
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Abstract

This research’s objective is to study monastery landscape changes and factors that affect the
landscape changes of significant monasteries in Chiang Mai’s municipality, namely Wat Chiang Man, Wat
Pra Singh, Wat Buppharam (or Wat Suan Dok), Wat Chedi Luang and Wat Photharam (or Wat Ched Yod)
that are located in central district of Chiang Mai, have historical values and significance, been registered
the archaeological sites of Ministry of Fine Arts and are the tourist attraction of Chiang Mai by studying the
aerial photographs, old pictures together with information collected from surveys and semi-structure
interviews with the monasteries’ abbots, committees, and elderly in neighboring communities to analyze
historical monastery landscape, monastery landscape change and factors affecting monastery landscape

changes

The result shows that monastery landscapes have been modified according to changes in land
use surrounding the monasteries - from community to commerce - which affected the change of use
within. Moreover, there are modified monastery landscape characters with hard materials and additional
planted trees decreasing open space in monasteries. The factors affecting monasteries’ landscape
changes consist of internal factors; the monasteries’ abbots, committees, Buddhists and nearby urban
communities, and three external factors: Firstly, the governmental policy such as National Economic and
Social Development Plan and Ministry of Fine Arts. Secondly, factors in relation to tourism such as its
promotional encouragement and high competition of religious commerce. And lastly, the social factors

generated from urbanization.

Keywords : Monastery Landscape, Monastery Landscape Changes, Lanna Monastery Landscape
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Abstract

Public parks are usually designed with complex softscape and hardscape elements that
emphasize attractiveness without much consideration about the maintenance phase. Consequently, the
maintenance cost can become unnecessarily high, burdening the overall budget. Using the Santiphap Park
as a case study, this work develops an assessment procedure and design strategies to help minimize the
landscape maintenance cost in public parks, following the National Strategic Plan for Environmental
Quality Management. The assessment tools are devised from literature reviews, related theories, and our
field research including multiple interviews with the maintenance crew at the park. To meet our standard,
the landscape assessment score should be higher than 60% for each category.

Our study shows that the assessment scores for softscape and hardscape elements in the
Santiphap Park are 31.25% and 37.5%, respectively, and should be improved to reduce the maintenance
cost. The low hardscape assessment score is mainly due to the form factor design and material selection
such as complex art figures with multiple joints and a rough surface. The low softscape assessment score
is due to the locations and positioning of garden plants, trees, and grass fields. Planting grass on a steep

slope or at the rare end of the building, for example, makes it difficult for maintenance.

Key words : assessment, public park, low maintenance, softscape, hardscape
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Abstract

This paper examines travel behaviors of shoppers to commercial districts in the context of
increasing online shopping. We compare behaviors of shoppers at Siam Square who have shopped online
with those have not, controlling for their demographic, socio-economic characteristics and factors
determining travel decisions. The study employs statistical tools in analyzing data collected through a
questionnaire survey. We find that 87% of shoppers in Siam square have shopped online. The more
frequently they shop online, the less frequent they shop in-store. But the distance, time duration, and

cost of shopping trips of those with online shopping experience are greater than those without.
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Relationship between the Spatial Potentiality of Access and Visibility
and the Pattern of Sting Operation for Drug Dealing in Khok Kram

Police Station Catchment Area, Bangkok
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Department of Urban and Regional Planning Faculty of Architecture Chulalongkorn University

koongaii@gmail.com, mee2mee@hotmail.com

Abstract

This article, is a part of research “Spatial pattern of sting operation for drug dealing in Khok Kram
police station catchment area, Bangkok”, aims to investigate relationship between access potential and
visibility and pattern of sting operation for drug dealing in Khok Kram Police Station catchment area,
Bangkok. Khok Kram Police Station, is the 1 of 88 police stations in Bangkok, has the highest of sting
operation for drug dealing in 5 years (2012-2016). This research Analyzed the accessibility and visibility in
Khok Kram Police Station catchment area by morphological techniques, Space syntax.

The results showed the trend of sting operation for drug dealing in Khok Kram Police Station
catchment area have been occurring on the main road it be passing of many people. There are 8 main
road in in Khok Kram Police Station catchment area that be passing of many people 1. Ramintra Road 2.
Prasert Manukitch Road 3. Latplakhao Road 4. Ramintra 14 Road 5. Pradist Manudharm Road 6. Nawamin
Road 7. Nuanchan Road 8. Ratchada Ramintra Road. In other word, most of 8 main road was analyzed by
Space syntax techniques, and they have a high level of access potential and visibility. The highest level of
access potential and visibility is Ramintra Road and the second is Nawamin Road. However, in detail of
spot of sting operation for drug dealing was found, only 24 spots located within the main road (8.14%),
But most of sting operation for drug was found located within “one step of integrators” (108 spots or
36.61%) and the second is “two steps of integrators” (80 spots or 27.12%) because it easy to access and
the sting operation for drug dealing require a high level of access potential and visibility but not too high.
In other word the sting operation for drug dealing are committed on the space have passing of many

people for camouflage, but not too many people because it may be easy to noticed.

Keyword: Access potential and visibility, Level of natural movement, Space syntax, One step of

integrator, The sting operation for drug dealing, Crime
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Abstract

Healthy space, population health in the city, is an urgent issue facing in most developing nations
with growing populations. The ‘urban’ dimension of healthy and sustainable living is recently more
important than ever, according to WHO, fifty-percent of world current population resides in cities. The
Urban transformation and real estate development are opportunity to increase awareness of the link
between individual, community, and population health. The main objective of this paper is to identify
needs for a conceptually-informed framework for healthy space planning and design for health and
well-being that moves beyond attribute-descriptive studies. The notion of an ‘affordances star’ is
proposed to maximize the functionality and inclusivity of urban space for health and well-being.

Keywords : Healthy Space, Real Estate, Sustainable Development
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