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Construction of Traditional Thai-Style
Wooden House of the Central Region :
Case Studies of Contemporary Ruen Thai

Jakaporn Suwannakorn
Thai Architecture Program, Faculty of Architecture, Chulalongkorn University

Jjakanan@hotmail.com
Abstract

This research focuses on the methods of construction, as well as relevant factors, pertaining to the
construction of traditional Thai-style wooden houses of the Central Region of Thailand. Primary data
was collected through interviews of the builders, measured work, and photographic records of three
case study houses: the ruen Thai of Chulalongkorn University Cultural Center, Ms Arida Nutkanchanakul’s
residence in Chonburi, and Mr Charin Thanphanit’s house in Suphanburi. Secondary sources on
traditional Thai house construction, as well as literary works, were also consulted.

Through a comparative analysis of the three cases, the research focuses on the method of assemblage,
and the pre-fabrication system that have been maintained through time. Nonetheless, there are
certain improvements in terms of construction methods, which help facilitate and modernize house
construction. Modern materials and tools have also been applied, in conjunction with partial
transformation of the house, in response to present-day conditions. Anyhow, a thorough understanding
of traditional house construction remains vital as basic knowledge. The research result adds to the
current literature on traditional Thai-style wooden houses of the Central Region of Thailand, and the
future development of Thai architecture.

Keywords: ruen Thai, traditional, Thai-style wooden houses, house construction
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The Study of Trees along Streets and
Canals in Rattanakosin Area
during the Reign of King Rama V

Assoc. Prof. Chamree Arayanimitskul
Department of Landscape Architecture, Faculty of Architecture, Chulalongkorn University

Chamree.A@Chula.ac.th

Abstract

This study focuses on historic trees along streets and canals in Rattanakosin Area. The time frame is
during the reign of King Rama V, the period of urbanization, construction of roads, canals and many
public facilities, based on the Western influence. The area of study is in Rattanakosin Area covered
from east bank of Chaophraya River to Banglamphu Canal.

The study is based on the analysis of archival documents, old maps and photographs. The information
and materials gave names and planting concepts. The royal decrees and writings on landscape
planning and trees planting of King Rama V represent his vision of Bangkok’s modern urban landscape.
The objectives of planting were mainly for beautification, creating shaded area and natural environment
of the city. There were varieties of both native and exotic plants, flowering and fruit trees. Mostly
are large, woody, long-lived trees such as Tamarind, Mahogany, Rain Tree and Jackfruit. Findings also

include quantity, planting procedure, tree spacing, sources, tree preparation, and maintenance.

The study analyzes urban tree concepts, which could be a guide for heritage trees conservation in
Rattanakosin Area and other historic sites. The use of trees is one of historical elements and
interpretation of old town urban landscape.

Key words: Rattanakosin, King Rama V, Trees, Streets, Canals
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Development of Research Laboratory
Safety Models in Thailand

Assoc. Prof. Chatchai Wiriyakraikul
Department of Architecture, Faculty of Architecture, Chulalongkorn University
Chatchai.Wi@chula.ac.th

Abstract

This article presents findings from a research project on the development of research laboratory
safety models. The main objectives of the research are twofold: to develop laboratory safety models,
and to study and identify the methods and processes, in order to enhance safety standard in research
laboratories in Thailand. Conducted as a research and development (R&D), the research is a sequel
to an earlier research project, entitled “Enhancement of Safety Practices in Research Laboratory in
Thailand, (ESPRel)”. 23 of the laboratories participated in the ESPRel project were screened through
the criteria of collaboration, supportiveness towards the laboratory’s physical improvement, and
readiness. Finally, four laboratories were selected to be developed into model labs with seven
interrelated safety components: 1) Laboratory safety policy/ management roles and responsibility;
2) chemical inventory and management; 3) waste categorization and management; 4) laboratory
facilities and equipment; 5) emergency preparedness and response/ risk management; 6) education
and training; and 7) document management. Supported by their own institution as well as the
National Research Council, physical improvement of the four model labs was undertaken. The study
reveals that the development of the four laboratory safety models are similar in terms of development
and outcome, as they were all based upon the same set of seven interrelated safety components.
However, their potential and capabilities to become laboratory model vary, depending on the capacity
of each laboratory to be a model from laboratory level to university-wide improvement of safety
level. The research finding from the study, especially in terms of process and procedure, can be
applied to the improvement of other laboratories in the future by complying with the suggestion on
the development of seven interrelated safety components and on an overview of the implementation
at the national level.

Keywords: Research laboratory model, Safety, Model, Thailand
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Thailand Building Energy Simulation Models
Development Guidelines

Asst. Prof. Dr. Chanikarn Yimprayoon
Department of Building Innovation, Faculty of Architecture, Kasetsart University

arccks@ku.ac.th
Abstract

This research is a part of the promotion of energy efficiency in commercial building project by the
Department of Alternative Energy Development and Efficiency, Ministry of Energy. The objective of
this project is to develop and promote the use of building energy simulation model that is suitable
for Thailand’s context. The study results showed that BEC, Ecotect, and VisualDoe are the three most
popular energy simulation programs being used in Thailand. They are mainly used to simulate a
building’s total energy consumption and energy-efficient design measures in office buildings. The
future building energy simulation model for Thailand should be able to accept files from other
popular two- or three-dimensional design programs to mininize working time. The program’s graphic
user interface structure must be designed for intuitive use, and should be easy to follow. The result
must yield reasonable degree of correctness. Thailand’s database of building materials, building
systems and weather data should be available within the program. The plan for the program’s future
development and maintenance should also be available. The option to develop the existing open
source program call OpenStudio, which is a SketchUp software plug-in, to suit Thailand context and
to have an ability to calculate building performances in accordance with Thailand energy regulation
is then selected.

Key words: building energy simulation model, sustainable architecture, energy conservation buildings
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Thai Architectural Design Concept:

Case Studies of Designs for Buddha Shrines
by Assoc. Prof. Pinyo Suwankiri,

Royal Academician and National Artist

Napat Kwanmuang
Thai Architecture Program, Faculty of Architecture, Chulalongkorn University

Napat.Kechula.ac.th

Abstract

The paper describes research findings from a study of the creation of design concepts in Thai
architectural design, using Assoc. Prof. Pinyo Suwankiri’s designs for Buddha shrines as case studies.
With the assumption that there are design concepts which are central to the architectural design,
the research analyzes data gathered from documentary work, interviews with the architect, as well
as field survey of nine case studies. It was found that the location of the shrines reflects their
importance, while the shrines’ sizes and use correspond to the size of the project. Furthermore, the
comparative analysis reveals that there are four major design concepts that Assoc. Prof. Pinyo Suwankiri
uses in the Buddha shrine designs: 1) correspondence to the design of the Buddha image; 2)
relationship with the setting of the shrine; 3) correlation with visual perception as well as user behavior;
and 4) the specific commemorative occasion of the construction of the Buddha shrine. The four
major design concepts indicate the importance of four design considerations: 1) the essence of the
design project; 2) the correspondence between the setting and the building’s unique characteristics;
3) the importance of visual perception in experiencing architecture; and 4) the specificity of design
for special commemorative occasions. This study thus provides an example of how design concepts
can be established and used in Thai architectural design. They can also be applied to the instruction,
as well as the practice of Thai architectural design, in the future.

Keywords: Design concept, Thai architecture, Buddha shrines
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Specific Plans and the Conservation of

Historic Towns: Case Studies of Paris and

London for the Conservation of

Rattanakosin Area in Bangkok

Prin Jhearmaneechotechai

Department of Urban and Regional Planning, Faculty of Architecture, Chulalongkorn University

Abstract

Prin.J@chula.ac.th

This paper highights the lack of Specific Plan in the conservation of Rattanakosin area in Bangkok.

Despite of being the area where most of the measures adopted by many government’ institutes,

from city scale to building scale, these could not bring to the objectives of historic town conservation.

At present, the area is in a deteriorated condition. Some areas are abandoned, while others have

improper activities regarding the importance of the historic town. This paper therefore analyzes the

existing measures for conservation in comparison to other historic towns where the conservation

have successfully adopted. The aim of the paper is to realize the missing linkage for the conservation

of Rattanakosin and to make change for concrete future.

Keywords: Conservation, historic towns, measures, Rattanakosin, specific plan
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Abstract

The primary objective of this article is to promote educational research derived from the “Architectural
Practical Training” course taught in the Department of Architecture, Chulalongkorn University, Thailand.
The course aims at providing students with professional experience of the provision of architectural
services as a profession. By examining current issues and conditions found in architecture student
internship in Thailand, this research seeks to propose a guideline to optimise benefits for both students
and architecture firms involved in such internship. Descriptive-research and documentary-research methods
are used for collecting data from various sources from 2010 to 2014, which include the students’
architecture internship reports, the architecture firms’ evaluation forms, and primary data from the
interviews with the student internship supervisors at the firms. One finding from this research shows that
student interns are given tasks involving the processes of pre-design, design and construction. With regards
to the pre-design process, students are assigned to research supporting data for design. Students are also
assigned to do the conceptual design, providing architectural drawings and computer presentation materials
for the design process. For the construction process, students are assigned to do site inspections with
project contractors, proctored by the student internship supervisors. Amongst others, the most popular
assignment given to the student interns is the architectural model making. Student interns may benefit
from architecture internship in two different aspects: academic knowledge and professional practice,
which includes work coordination as well as work management. Another finding of this research shows
that the problems found in current architecture student internship is a pre-management, the random
check or supervising processes and the internship duration.

The guidelines for improving architecture professional training course are, first, to increase the internship
duration to 320 hours or approximately two months. Second, to increase talk events about professional
experience for the student interns. Third, to hold pre-seminar and architectural supervising processes for
the students before the internship period. These guidelines lead to the better monitoring and evaluating
processes of student internship, the growing network between academic and profession in architecture,
and the improving course for architecture professional training that is responsive to changes and demands
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of architecture profession. The guidelines are also to produce a manual for architecture student internship

and a digital document or online database of the architecture firms that have provided student internship.

Keywords: Practical Architectural Training, Architectural Professional Practice
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Lesson Learned from a Lighting Design
Workshop in Vientiane

Assoc. Prof. Phanchalath Suriyothin
Department of Architecture, Faculty of Architecture, Chulalongkorn University

sphancha@yahoo.com

Abstract

This paper describes the Lighting Design Workshop held in Vientiane, Laos PDR, on July 8-19, 2014.
The workshop was one of several academic collaborations between the Faculty of Architecture,
University of Laos and the Faculty of Architecture, Chulalongkorn University, using the National Library
of Laos, a significant historic building, as a case study. The objective of the workshop was to promote
knowledge exchange between the students from both institutions, and to create an experience of
learning between ASEAN countries.

The lighting design workshop was a good example of integrative studies as it could blend many topics
of study through new experiences, information, and perspectives into the learners’ total understanding,
emphasizing holistic contents and constructing learners’ knowledge in a short period of time.

The outcome of this lighting design workshop helps students achieve a better understanding of the
lishting design process through the final presentation to the public. As the National library of Laos is
a well-known building, the presentation was of interest and very much impressed by all participants
from both universities. Therefore, this workshop was an example of integrative studies both academic
and relationship between universities in ASEAN Community.

Keywords: Lighting Design Workshop, historic building, integrative studies, DIALux
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MR16 50W 24 degree - uplighting LED 14.4W - grazing

PAR30 50W 10 degree - uplighting Torch - uplighting

Fluorescent 18W - floodlighting PAR38 80W flood - floodlighting

NI 14 §29819715509831991875 1UaN TIN5
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LED 12.6W — uplighting LED 12.6W - downlighting

LED 7.2 W Uag 14.4W - uplight PAR38 80W 12 degree — wall mounted

DM 14 §298719771550987 71991975 1WA TINIT (D)
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Automotive Design Revolution

Patrakit Komolkiti
Department of Industrial Design, Faculty of Architecture, Chulalongkorn University
pong3440@hotmail.com

Abstract

The automobile, an innovation that has bonded with the way we live and think, has become a part
of our society in both believe and value, for more than a century. Underneath the sculptural-like
skin lays thousands of components where automotive designers and engineers play the role of
conductor, conducting and arranging them to sing a harmonious tune under the requirements driven
by user constraints, technologies, and market forces.

At the dawn of the new era of Smart Automobiles where mechanics will be replaced by electronics,
our sensory will be replaced by numerous synthetic sensory and human driver will be replaced by
an Autonomous Vehicle controlled by Artificial Intelligent, we are looking and exploring the new
possibilities for the new shape and form of the automobile of the future.

Keywords: future car, ergonomics, autonomous vehicles, car package layout evolution of car
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WWALNA ABNTINNTT W30dnL3899AUTENDUNANES)
ddidnlegneldveuivasiniu

HUIRAYBUNISIA “UWALND” THAAU
SIVNINUS

“umatna” mmunzauiududuls?  dieldin
DONUUUAINITOIANTAU “unaina” laoensasin
Tudusuwsnndudesriuaunuimueseiunviug
i fmthfluazaudnuaziuls unumvesiin
ponuuUtar MlUAllumneslUanuwenmens
lusBuldesipans (symphony orchestra) fiaz
#osmuaunguiaiesnuniliaevenunwasly
S5eunsarfiudn Wswieres Widsesuaisad
Ausisnaslaivunld winfmuslFasfisonuuutiv
Li‘;lumuwmusﬁLﬁué’mmilﬁumaﬁwmmL?’an
gousosiiosiusznaumsluanetunmusitianny
aaoafalun1T9sI9TRUINLY o uNIuLT
annsodumsluiuiingtuns dudu

n1stmuantfivaznisldnuiivane suds
AIAN AL YD IUN MUV D TOBUATIINAEYIINS
genuUUTY Taudadondn “Whussasddunisld
1" (functional objectives) aziluuuaguiuy
waziduwuimsliminesnuuulavuanisdnnisiu
NINANNATUBIAUTENOUVDIIUTEUU (system)
fiaonadasiuia 6 da Moy “unaina” 7
WNZALRITina I ETeN

windneenuuuiilonadiazldaunt “uurdn”
(concept) Tniig n19n1500ALUY RCTE T I at
naua8n1sAne T 1UsEaesA A 1un15tY U
(functional objectives) ﬁ?uﬂ DEUANTAN MLAILAR
Filan31e azdliAnuupaiianlnduazuanansle
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a va 1

wnndmsaniuluauifuazguuuunugiisies
funnudusssuden

msanwthuszasdgunsldnutiu Sudufinisds
ﬁwawuiﬁﬁuéﬂﬁLﬁua&jLﬁu Srannsausnsislannd
Iivdelyl vuiugiuiidnsosududosrunnuzdu
wideq T sxiitaderifinruddeyuariiudiiug
mﬂﬂ&jmuvﬁaLLsamé’ﬂﬁuﬁLmﬂmaﬁu RGHED

1. gmawaﬁqrﬁ’] (Customer Focused Attributes)
duilavnanldntnesnuuuazdesfiansania
AUABINTITANN INYUUBIVBIGNAT lag
sopusiuszauaudniaazdealidneud
#0AAOINTUAUANANIIVBIR LTI 191 51
mawasuﬁﬁ?uag‘[,uisﬁuim Afleuvasdenundu
Wuls aunvesssusdiuiniieglungula
yunvesadlaeasdmsuiay vuinveatos
WudunsemunzAunsiAunIansanshdanu
Uszianla ﬁﬂuau;ﬁmmﬂﬁﬁﬁﬁa A
vld anwanmnsalunisdudluiinsfuens
Sasnsuslaadomds audelunisidiues
2ONINVRIAYATT YATNTDIUUTUA M8

2. gumwmﬁwam (Manufacture’s Considerations)
dutlavnanldntnesnuuuazdesfiansania
AUABINITANT INYUNDIVOIHHER 1A
sopusiuszauaudniavzdeaiidineud
#0nARDITUNITIANTITVRINER 8171 donAfDs
fushuundaiianunsavinld mnduaneniy
msudnfigesnseusedios mssdusosus
fromanlusaunn seseenuuuliherenis
HANAIBANEIEY) dunulunisndnmanean
ek ﬂ’]ﬂ%ﬁ’mﬂﬁ%ﬂanUNﬁUiﬂﬁ;uguaﬂu’lﬁﬂ
ilsvseld nagnsnismaaduegisls fn1s
sruthelulssmafildnandedne/anuiold
(sn8UAVaY9) ﬁuaamwumﬁawmmé’a%’w
Viennandennwina Swildnendn) 1as

3. HANTENUINAAIATIS MUY (Market Forces)
duilavnanldintnesnuuuazdesinnsands
UTU (context) A3 Tuituiiflazshmssmine
Tnesasudfiuszauaudisaasdosdidnaud
denndesusuniug enii Tassadanisauay
(infrastructure) 1Wuuls? (luuseimaduladide
Faduingsmaumn uagvane Addianu
ystuanser sosudfismineluduladide il
n1seanuuulidisasgenInosudlulseine
3ug Wntles) AnumuutuvesUszvnsidu
wls (udszmeglsuunassmeu thudesd
AnumuLLuge 01 Tudand auu sauded
9ATDAVLATNIN N1598ATANALAANITL T8N
Feadtuintuduusyd dwalisasusdiid
Auguidunaradndais1ulasuauiion
desnifiusesennin) mdsneudilasadis
pg19l5? (lunateq Useine wansznune
dunnden ngyneiifates anmgionna
BOAYIY 1A%l

NAINLUIAAR 1UNITOBNUULTIdDAAE BIFY
Whuszasamunisldnu azdiuladaauluypdnnm
wazaudnwal ufsantnenssuiiuandiatuyes
soudndniiiedmingluusagnaiavilan

A9819AISO0AUUSOUUANHOARRDY
Aurtduszavagunisideu

- sanszuzlaledn uas1 (Toyota Tundra) Liu
sanszusfioonuuuliifienaineusnivielneans
fvuelngjunn niaiundy 2 wesiieliaenndos
fusnemeiilngvesrniewstuiidiulng udad
thviniAudnansgu wasldiedossusiuui 8 gu
ANY 5.7 Gn5 Jusweainumnaadiviuianssy
NANNLAIVDITMIOLTAU 919 N15ANL5D WsesaUU
TWlufifnaq nseeniuusaIuyuaTIsiarsund



Ansai Tnuadd

ANUABINITATUNITIENUYBIGNAT UAZAIINATA-
winsesyadnam sautanisudsduiuguisludiie
sadaseaiulupamduddny (nwd 1)

- sasuAnesa dladUain (Ford EcoSport) 1Tu
sawdin SUV (Sport Utilities Vehicle) fieanuuun
enanUszmamdsiamnlaeeniz Tnonainusn
AfadminefeussmausBanazdude Tqaiue
Fsanaflongs meuFuvanIwaLURYSiUANTYRS
Uszinpmdsiaw wasldiedessusouindn 3 qu
1.0 3n3 enuuszuda wazieuenasng 4
KIMT (3.99 AT) é’aamummmgmwaﬂquﬁmjw
1,000 3 wazAue1TIWEINIT 4 s ilvignan
WidenSeglulssiansasudaunadnlulseina
Suife A wuslsafiiimugeieseusdisni 1,200
7 wazdinueimindt 4 wes asdenifiies
8% ynunnIuaziEen1@idiu 209-24% vy
ladinseenuuusasuijudlaaUasaiinueinig
9ONLUUNANTULIINUSUNA 1uA1Suazan 1w
windeulunisldeudundn (nnd 2)

- sngudgyn Fadians (Suzuki Hustler) WWusa
Uszlan SUV wnadnvesyyd fieenuuuliiiyadn
vosfouAanssunanauds Shelugiulneiane
Tngeonuuuneliderinuavesnsifusasusiauin
\EnvesUssmaduiiFond Kei-Car oyal iy
sovfiniannsodosaldlaglifosduenansuansi
fiftvensoluthu Farmualifivuaeiessudsnia
660 & fanuninaldiiu 1.48 wns wazenldifu
3.4 WA NMIINITEDNWUUNENUDITOEUAYYA
FaR 105 39W1NVIUNAUNITITIU nslASy
BURYININTIVNTS wazanmwIndenlunsldnudu
wdn sauludensldtuduadeseudnalnsauiu
sapudgudu vesggAidundn (osn Jusad
Swnheewglusemadiusitu dumuFaiudes
ddnyiign (1wl 3)

amil 1 sonszuzvnlngleledimuns)

71117 : www.toyotatundrabirmingham.com.

2l 2 sonese Slpavase
i - http://www.redebomdia.com.br/

Nl 3 sogusYYn Sasiaes
7 - http://paultan.org/
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- salaledn wesld (Toyota Porte) Uusneud
uadnflosnuuuiienseundafitiein ALEIRNY
n3BNNNT duaenadsfiunzdinuggsonyly
UizmmﬁﬂuﬁﬁLLu’ﬂﬁuqqﬁummLﬂué'ué’uwﬁwm
Tan shsniigauiuiishuglasansazidulszguiudeu
Anldnine wardsuseszuulniildansus
AUty sastedianunsaldenandaliunzmingu
;ﬂmamﬂwﬁwgﬁﬂﬁa fiennsaeniusalédeszuy
TWihdndae venantudeanuuuliiesonisld
soduAnyIsNEnmE INaIINTEBNUUUNSNTOEURA
Talgf1 WosiA 3du1%1ﬂﬂ131%’31u°uaq;ﬁmaawﬁ
anunsodaveuldLundn (nwil 4-5)

il 4 salaled wesd
7 : http://pantip.com/topic/30627149

2wl 5 salaled wesid
i : http://www.j-spec.com.au/lineup/all/Porte/id-420

INEBEINIsERNLUVEUBUsRINa 1 ¢l
Tusstuduis 3 daw fo lénu fudn wazanm
WINaBN (VUINTINNY AANTTU NTINY BRTINE
andnu wiseanminaenlun1sldnu) aiuling
Tnenswion1seanuuy weidlethesnuuuldfivun
ANENYAIELAY YISONTBUNITEBNLUY (8791 N15311iR
ANEN vieAuni1e ieliaenndasiutydh
ngvany) fgldidermusreuiinniseaniuunia
Zafioluiithosnuuudewhiensmaasssnnsesd
UsEnaurasssuu (system) s1a 6 daudildnanunuda
Fanauazdndes Tnodenldinaluladiivunzay

Alat1uAISaanLUUSagUANUSSEIU
sguUUNY 6 Aqulaadruvavei

- sasunlnanaawnu “TUifia” (Volkswagen
Beetle) savuslwanainu “Jifia” wsasalwann
Lm'Lﬁugﬂﬁmuﬂﬁﬂuiﬂwﬁﬁm%’umam%’wu%u
usenuveneesuiluatviouasasulanadfiaos
aulassnissnsudatainisvesls melddeves
ALALeN 1N (Kdf wagen) dugauiain Kraft
durch Freude %38 “Amnuidaunssainanunuiu’
sudugaunisalaoanssalsIunsonssaud
wiueuiilugeadeiuiisnsuifisags eudanilug
lalmedsasudunneu snsudlanaiinu Wusagud
funsnluiinvennn Sssidlandliinesnuuuuas
Yrnsoenuuusasusinalniieudie dzaanse
msthgssnn Inefianansadsuumamans (Autobahn)
Fadrsuanlmiluasotildsonuseiiies 100
Alawnsaotalus sedsdosanunsaldanlufiuigs
UnAgumefinsvessemewasuilla as.wosauug
W31y (Dr.Ferdinand Porsche) geanuuudala
aaﬂLLU‘Uiaauﬁ%aﬁgﬂiwiﬁﬂmmﬁdﬁammeﬁw
amaiiliielig vunumrdnsadslimaaioiy
aundansslifuunulangddmidndun
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M 6 salwaae

7 : http://forums.autosport.com/topic/84751-the-cutaway-
drawing-and-its-artists/page-85

WMSILTAsUATUBRA MaATesudeg i el
\uusenalifudedundou vinlanunsadsduiud
Auannfugld udadenldiadessuisyuuszue
anufeusngomaiieliiierenstigein W
mﬂﬂzymﬂfﬂwﬂmfﬂ (radiator) uisailesan
arumnaiu sudulgmusssosudimlufissuns
mudoudieth diusduazlasisa (chassis) 1t
annsausneenaniuldiiiedesenisgontng dw
Funnsetuannsafuldnaldiansslusaaumniia
waznelurieslasanssnge (nwil 6)

- sowvudeednu “40” (Austin “Mini”) s0ouA
padRy “H” éu%ﬂ@mmﬂmﬂ’ﬁii&ﬁ 60 Hutuindu
fheehefiveinsdanisauszuuTta 6 leenewgy-
2879 é’aﬂmifgﬂhmﬂﬁﬂmaﬁﬁmgﬂ wagdlvun
ATmETIAING 3 1was uRliuine fosdmsum
am 4 eu lelyimngfumisangandsasnslan
niaiians videwudyuies (Babyboomern) foanuuy
Aewaselan daaneila (Sir Alec Issigonis) anA21Ll
grdilnenssisumeadiansnaeseasuuln fie
1152194A383900Y319 (Transverse Engine) wag
sonuuuldsmdumdoulusidant wansnsly
Pnsaluiinaedesnuanuenvesiise el
avmnaensdeialuddendeiifudoduindou

Flutramaniudumeialmildweilasudeu
LwimmaLﬂ%qmmmﬂﬁu’uaamé’a&ﬁ‘ugﬂLLUUﬁuaq
nsanevenidilugdeniinian uazseunlsinane
mLfJugULLUUViLLWi'Mm&ﬂuiaauﬁ%'ULﬂﬁauﬁauﬁwiu
gataguu dmsussuuiuasiiiouvessneudiooadiu
“40” thidemnsldidonldszuugnedlensedanatin
(Hydroelastic) fidvwindnnesinsanitszuugasens
Unf (sl “807 Jusasudduindeudantivilg
Yraneiurdsaansavinlassuienaziivunndn
nsaily desnnldsnduiveaiesiudunly
Tedlaeans ludssdimainas wazlideadiilowing
wio differential) wazfiduondnuaiffenvnesios
Funszidunuuuiuiuaiuans (bottom hinged)
ildanansaussyndunissvuialugninunile
dnnae ﬂ"m'g‘ﬂLLUU‘U@JIF’]NSQ‘SULﬂuLLUUQ‘ﬁUE}ﬁ
(Unibody) 38 Taluden (Monocoque) Fuliulass
safadrauannsldlansusiudondhdeiuuiu
Ben Shwdinun wenantudatiu nseenuuud
Boudiwegsisiaaiionadimiedisn i v
Aszanldnsideuiuntasends wiunisldnaln
lynszantuasuuialy Fawenanndeudiieuds
drorfiuuiinneluieslasansliniretiu Wesen
Lifinalnnnslunssanludsey vVl g Nusiaaseen
voulngansifindu (nndl 7)

NN 7 9IeAYesso 1

a7 : http.//blog.hemmings.com/index.php/2012/ 09/10/
classic-mini-voted-the-greatest-british-car-of-all-time/
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- sosudlaledi 519 (Toyota Mirai) sngus
Toledn A58 0usosudliihdildmasiviannivad
Fowaslelasiau (hydrogen fuel cell) jUnssuDy
fdiugnimuatunglfiteulvvesesduszney
sruuwaditomaclolasian Sulsvnoudiods
1glastau (hydrogen storage tanks) ‘qmﬂlaél,%al,wan
(fuel cell stack) wazwunmestiiawiialonsied
(nickel-metal hydride battery) uagualnasiu-
\dew (traction motor) dudumlavesszuuisad
Founds sdduiiEudustivunlng nsdans
Tannsneglusnsusauananldtudesendonis
Anuiuiinelusasuiiduegrann Thoonuuuld
fnusliiuizdsguinseguieyaaditoinds
(fuel cell stack) uaziuztiamaundaeginileo
fdlalasiau (hydrogen storage tanks) Tufindis
ndruauaedly Enlundsdusglunudendmed)
Sudunseonuuuliiaaudcsegiiian uenaini
nsagmadifounadludnuusyreiasntudad
fofdnegrmisie inaundousdunisiuuss
nszunndutanntuduiiee Sndae uinsdald
flavansdsogniedvlelasausasyaadifomas
idmalisnRsndinseiadegs (nmil 8-10)

- snsudwaan laea 1Bng (Tesla Model X)
soeudvaan luna Wnaduse SUV awm 7 it
(@1uun2) Aldszuulainfuguiuy (Electric
Vehicle, EV) Lmemﬁﬂmiaaﬂquﬁy’ﬂ%’gﬂuw
99471514 1ATIESUUUIURIL UL BT LUUA L
Tosuurifsldiuriadagans wiloufusasudimaan
Tuna 1oa (Model 5) Fafusaluguuuudanuiionn
unneu Tnenszualninazdsludmeineslniiiog
UShimaduauniiLazauras n1seeniuuly
Snvnziidmaiiaesszns Ao gagudtisiusiiun
LarnsUmAeILRusa Tl usa AL
uwausannnisasusinluiduegiann ilvres-
Tngansudusaanndelnsianizeg1adeannisoy
Frudne mssenuuuidwesvaan Tuna nd
fandliguuuumiousneuivialy Aelilassadalany
wuuuulnluAea (Monocoque) wan1sladl

NI 8 AMGRAINTN salmlen 518

171;1/7 : http.//www.mytoyotamirai.com/toyota-mirai-pictures/
toyota-mirai-fcev-diagram /

Power control unit

Mydrogen storage tanks

29 9 szuvlalasiauiluvasves lnlesr 9518
UONDINAIUNAITIE

171517 : http://www.greencarcongress.com/2014/11/ 20141118-
mirai.html

il 10 amdadadase Tnled 9518 uandliisfunis
Sailsdauagiviadilalnsiou

i - http://gogreen.inplix.com/2015/02/09/toyota-mirai-
coming-california-japan/



msia lnuana

indpssuRswlvTiN Ui RudunsEnnisasly
wildrnselusmthuazine Wesanlifiedesous
ogldthnsglusmiiognssasudialy qauiudity
SnUszmsniavessasudivaa luea 1Bnd Aenis
ﬁmé’ugﬂLLUUmu%’%mzaaﬂﬁﬁ’umaﬁa’m Weoud
Paymuuindeasaiie v‘iﬂﬁcﬁmaﬁﬁiﬂﬁﬁﬁﬂ
UizauﬂzwﬂuﬂmfﬁﬂﬂéﬁﬁaLLmﬁam Usgnauiu
N19219AUNUINITAAIALIIN @IUNT0V1TOUUR
wigtan L 1Bnd Tusiengdld deenuuuiudends
msiiliidlasnéldunnneulusasususzaamiientu
AoguuuuvesUsEguU Wl (falcon door) Bau
ﬂiz@L@mﬁuﬁmuu wilpvineSeviou AfefUTULUUYEY
Ynunwden ﬁﬁﬂﬁéﬂmmﬁhjﬁaﬁuﬁiwmmms

A 11 unanWasUYeIsOmaaT Luaa 9ng
(Tesla Model X)

i : http.//insideevs.com/tesla-model-x-summing-up-whats-
known/ 2556

¢

il 12 1 0aUsegsowmaat luea 0nd Jusuuuy
(Tesla Model X)
9117 : http://motrolix.com/2015/02/long-wait-tesla-model-x/

WY e9bA8aSARUNEIY wavdaRuNuNtun1sUe
Usggnmudiadesndiseguuudug Navue laed
NSKAZaaNINFITAABANE (AN 11-12)

aanuuugnuaualSaudiu
(autonomous vehicle)

PNFIDEINTEENLUUEUELRTIENINTdY axTiu
1a1n159nn15e9AUsENOUTRIBIAINENNIaNALA
siavun salUddvswaantade fuilnn duan uay
v3unnsldia Wasialddu hefignflsisdluan
WUIAR “gﬂmuﬁmmﬂuﬁwﬁi%aa” %38 “Form
Follows Function” ﬁ'ULEN

yringunsaaghensaimsoenuuueUEuATIEI
Tutagduify Minsdsuudaddeuiang
sEUUBUBUALSAUTU (autonomous vehicle) fia
saouATiEinT v wazaues flannsouoadiu l¢du fn
wagdndulaldmenuios Suidudiuniivesnis
Waguruangadnsna (mechanics) ideatiyan
Usehiug (artificial intellisence) Hazdsnaliisnousd
nangiiueusuddIaieredrafingluuy faud
monuesyudarliiAsunUas uitiyaUseivg
sziihuieumuinyesuTinnmaidunse s
yilwisnsTngudlisnsudivasuniadluse

Beluniniu Uyay1Useding duilvguuuuvenis
aaﬂqumuwm‘ﬁstﬁ:uLﬂaLLﬂiLﬂﬁﬂuanﬂwaﬁ
Tiweduinney wdawniildinisiseuazneaedd
PULIUIURAENAITTY LATeUI8ANUIALLSEY
(cellular network) sEUUATILABNEINSUNISLAUNG
(GPS) syuuLsmsuazialgosaLnuILes (radar and
laser scanner) luansiaguku anansavineusIui
eldszuuyssuianaaussaurgelusaguduma
aunn fegreveteusuRlyniUssivg Laun
&mu&mﬁﬁﬁﬁum?iauiﬁ@’hwumwaw%ﬁmlﬁa
(Google Self-Driving Car Project) 1fusiu (i 13-15)
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A laser sensor scans

A processor

reads the data

and regulates
360 degrees around the ===""\  vehicle behavior.
vehicle for objects. { \

Radar measures
the speed of
vehicles ahead.

Awheel-hub sensor
detects the number
of rotations to help
determine the car's
location.

An orientation sensor
tracks the car's
motion and balance.

N9 13 speusialaneniasaint A.A. 1956

iu7 : https://en.wikipedia.org/wiki/History of
autonomous_car

il 14 sapuia (Google Car)
a1 : http://www.latimes.com/la-sci-g-google-self-driving-car-
20140528-htmlstory.html

How the Google is developing self-driving technology that combines data collected by sensors
Position Google Car | installed on a car with existing mapping software to speed up, brake and steer to a
sensor Works destination. The company expects the system will be ready for consumers within five years.
Kill switch [ NNo parking allowed
Self-drive mode System cannot yet park
turns off if the car on its own
anyone moves
Computer the
Analyzes data collected Wheel, pedals,
by the sensors and combines or pushes a Within the law
with GPS and Google Maps big red button Self-drive mode
1o locate the car’s position, between the Is programed to
front seats. obey traffic laws,

A detalled view

<5 1 <
< 5 "\
Za
An object in motion Ty :
The car's reaction to objects 0
depends largely on the object’s Tricky
size and pattern of movement. Sensors currently are unable to grid B
detect lane markings when ‘Cannot self-drive on

Source: Googhe Christopher Kagser/The Wall Street Journal

NI 15 7ITNIUYeN saDINa

snow o raln Is present.

aroad or area not yet mapped.

7 ¢ http://evansonmarketing.com/2012/10/13/whats-next-a-driverless-car-from-google/

m:ummgwwu'aamu'«a‘”ﬂmsmmﬂaamﬁaLﬁami
T1ITUUNNUAIUNIYF (National Highway Traffic
Safety Administration) anigeiuini erugudls
AuTU (Autonomous vehicles) @ansauuseanta
W a sz el

- SEAU 1 NMSYNIUDALUSIR lUNenTINT (Function
Specific Automation) 81 Sz‘U‘UMUﬂummﬁa

anludlf sEuLYInosrnsnlulR sEUUMIUANNTT
fnwdesmais Tussuuildduidessuiavouluns
AIUANEIUNILEARBALIAN LU Hedaadunisundy
V3aLNegUUAUISIMIBIUA

- STAU 2 WAIUNISNIIUDA LU ANAI8NRT N
W1n28nu (Combined Function Automation)
9191 HATUITUUAIUANAIINLSIUUUBUAUTIN
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(adaptive cruise control) WAfUsEUUAIUANYDY
93 fLmzﬁuﬁQ%%ﬁaﬁuﬁmau‘tumwsnmw
NNSYNULAYANINANTITIVTARDALIAT WA U
#01UN150101338A9UANTSYINNUS AL UL RLALLIN
AuAucenuLedliagaduna

- 92U 3 5TUUIUDA LULAUNeEU (Limited Self-
Driving Automation) Tuisuuﬁéﬁueﬁmmaaﬂéaa
Tinsenduladunihiiveserunivugly wsluung
nsdifansndsnauguldfenues lussiuil]
Futlisnduassossiunumlunisnsagoudunia
AaeALaINLe

- 326U 4 szuudusaludfauguuuy (Full Self-
Driving Automation) mﬁwﬁmi%%ﬂ”’wmmﬁu
ANUSURAYE UL TUNINULAABATIINSLAUNS
é’ﬂﬂfuﬁqmmmi“i’hfmléﬂmwﬁmﬂmiﬁlﬂmmm%%
19 Wy hin ALYsY v5e LLﬂﬂixﬁ’wﬁmmiﬁlﬂﬂi
wywd (917 &0 n3e Awe)

FeTeazduniingnu mMssenuuUsUEuALE ATy
Tuswnandawdsuutadlusgannlunndagdu fms
mansaliuin Wefsgafteeudlfaudusedui 3
way 4 Jufiunivaieuds Tassadrsnnudasnsy
(safety structure) vasiRsalostu sraaznaneidiudsd
unuazliddudu (redundant) wavansnInasUUINGS
Mnifegtagiiulsmeaunis mazeramanisalléi
gURmszanatuegnan lownsuuseuaiy
ﬁmwa']mﬁammﬂiw’mé’ulﬁmmﬂQ’i’fw%mad ot
mnsruveusudlsaudulaidianldausgradu
JULUU Ardanarien1seanuuUegunnlunIsanuun
yedlassadmnaonsts wavazfundausniiumeus
finswaunsooudtuan fasinisdnduladnavan
PR DAL s wesaEURAs dsase
mMstgaulunanedin 919 nsanruInvedlasIdss
Uszailsdy fazdsmaturuinvesioddasansiagnse
Tugueudlrudulusedud ¢ avansaviliies-
Taansianunianniy uaeiisaneusniiung
whilld Snviadleastiudhudisivadn Sazanunsa

animiveseunmuzadld viliEuUdemdsny
1aeas Lwiﬁgmmﬁua&uiﬁ’umiﬂszt,ﬁuuazﬂ;mma
éﬁumwuﬂaamﬁaﬁ%ﬁaqﬂ’zym:aﬁﬁuﬁaiaﬁumuauﬁ
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The Guidelines on Landscape Improvement
to Promote the Cultural Heritage Value
and Signicance of Wat Phra Mahathat
Worramahawihan, Nakhon Si Thammarat
for World Heritage Nomination

Wirut Thinnakorn
Department of Architecture, School of Architecture and Design, Walailak University

virut_x@hotmail.com
Abstract

Situated in Wat Phra Mahathat Worramahawihan, Nakhon Si Thammarat Province, Phra Borommathat
Chedi, which is the Sri Lankan Buddhist art or bell-shaped stupa, has great historical and archaeological
value on various aspects, namely the expansion of Buddhism in Southeast Asia, architectural heritage
as well as beliefs and traditions in terms of customs practiced through time.

The city of Nakhon Si Thammarat including many public and private sectors altogether proposed
Wat Phra Mahathat Worramahawihan, Nakhan Si Thammarat as a UNESCO’s World Heritage site.
School of Architecture and Design, Walailak University was assigned to study and design the renovation
to the core zone of Wat Phra Mahathat Worramahawihan based on the World Heritage’s selection
criteria, law and regulations, heritage conservation method, history, beliefs, traditions and customs.
Then, the findings on land use, thoroughfares, open space, visual perception, and cultural tourism
management were utilized as the guidelines on landscape improvement and suggestions on imposing
appropriate measures so as to underscore the importance of Wat Phra Mahathat Worramahawihan
as a marked historic site and to meet the criteria of the UNESCO’s assessment on Outstanding
Universal Value (OUV) of cultural heritage sites.

Keywords: Wat Phra Mahathat Worramahawihan, Nakhon Si Thammarat, World Heritage sites,
Core Zone, Buffer Zone, Outstanding Universal Value
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Identity of St.Paul Church Community
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Abstract

Catholic communities were settled by Bishop Jean-Baptise Pallegoix, head of the Roman Catholic
mission of Siam, during the reign of King Rama Ill. During that time, France had been colonizing parts
of Southeast Asia. People from neighboring countries came to settle in Siam. The 1856 treaty with
the French government during the reign of King Rama IV allowed the French missionary to disseminate
their religious teaching in Siam including the Bang Pakong river, especially Patriew. These Roman
Catholic communities have their own architectural identities and other interesting features. These
identities and features are worth conservation. This study aims to investigate: 1) the architectural
characteristics and the Roman Catholic communities; and 2) the identities of the Roman Catholic

communities.

Key word : community identity, the Roman Catholic Church, Bang Pakong river

A2 duNN

o '3 & 1Al | ° a @ °
yuinwudvaantegnvy 9 suausdiuln 81b0e
199 F9MIRRLLTUNN %nagjmaﬂmﬁuaaﬂﬁuaa
wiitueUend Inediraesunsiiegniasnumile way

= &, 1 v 2 1 1 =l
Aapusiulnegmesild Usswnsdnllvaiviie
asanAauIinielsiuavnedn lnedinwudlea
(Saint Paul Church) {uaudnansvesyuu wazidu

Taamednureusnluguuiuiesdeng dusannis
Fuusssu wavszvuiavesyususuiimdu
BIAUIENBUVBIYUIUNTNGNYal

Tawudvea mandetnyyuea vietnyaudila
AuluguyudlngSenviud “dnygiila” ving
Aewlouszanm 10 7 AYRTINTAUANVBINTHLEY-
11 (10 AD) Mifleanida (Tarsus Jagiueglu



509ENTI0198 A3.A595500 AR / a3 TudY wiraUseAYy

Uszinans) Tudomjuviulanudunssiegdnlu
sewhaduneiludadieandana (Damascus) vl
vhundulannnisivueedusenineSansuaieu
Falsnfindinlunsiulinsegidudlnaduddsaou
WAz UITNIANTZIIDIVOINTZLI AU DA DN TE-
LA vhu%qvlﬁ%“umsﬂizmﬁLf]uﬁfﬂqz:gﬁ’éﬂmg
Taedwmuelsiud 30 fquisuvemniiduiuaaes
dnyayila

NUATbETTAgUszasd Ao 1) Anwiesdusznaunig
suaanUnenssuvesguvuinwuiven way 2) Anw
ananualvesyuvuinwudvea lneiiisnsAnw
el 1) asAnwainienans 2) nsSeiaenans
WAz 3) NTAUN YOS

o

A7 8panwal (identity) uN8faaNBaZLANIZ VDY
davileddln wazdndnualvesyuvuineudven 3
vinefle dnvazlanzvosuvuiagiou Anide
Tunsasmauilstunmeaniidauduiugfuiide
maglimans seuuling uwaggluuuanidnenssy
WesdeudildsudninauuunzTunn (Colonial

Architecture)

Ussﬁ'ﬁﬂﬂaméﬂaaquau%'mmué’iﬂaa

Gumuifmlfuu@ﬁﬂaa Antuluaioonanssumania-
Wi“uammmaam (.71, 2367- 2394) mmumwm
ﬂuauawawmmwammaqmmmmmmamﬂ6] 593
Husnamsithuiang Tnesudraduussnululs
dou luasfodufmeargninasinisnudas 3 fou
wievalivans smduenendiinsuinehenluls
sovdaudindundanvu Feeznaradunulutedu
0901996 Umrasunalanig (Jean-Baptiste
Pallegoix) ¥mHSuaalsToutuiinlily wa. 2373
Tumisda “Meémoire sur la Mission de Siam” 71
“Tlesanvuludminuuesa (nedevdans) was
ueUanades (Munefiarayd) 59 300 Au” Tu w.a.

2383 UMMa199ause (Etienne Albrand) laasnada
seldluluusinailsns Junnvasudinunalznaiie
TS Junnulsvesnsanyu

dlotudl 15 Asvinau e, 2399 aeuasualudyan
fuUseimadiaaa Saddennadlidnisinouns
psasmauludlesive feusngiforuunsdly
1A 3 9

. Ay T ST N TN I
uazdaould atraluad vrumsusolsusou
I59meuIansoaInIsous mneatumauIile
Alsluauunuyessiwerasnsae s Inguius
AINNAIEYEIUENA...”

Tu w.ea. 2401 vivawsailea (Severin Jacques
Marie Daniel) l#a%1sinsaelsiase wasanduum-
AU (Alexis Pean) lei3elsduainuszwme
dSamaiiomnad1etalug Tugas w.e. 2410 vmvans
wilnd (Francois-Joseph Schmidt) egeiauuuil
prfuponvemitiuazng uazadetadanody

=~

foyulu w.e. 2416 nnanguluneAInIIng

o

Soulnduns Syn1ai 4 Ananafagusuil seyd

“orammaanunuToaIgdy iNTILAUTUT

welduiensyusulndaunisveanszum
gufonsuidregia linduleduynsauiy
drwaun Tuileg gamelusafadieunun
Hingjoehaloy 100 5¢...”

wazdalaseuunumue a3
“..dnudigunn mmsdumdoudsyguyi

2199 TURON laznIAng Tuandeloun
Uszmalne lasamngaunns dasnsludunys

nSalpT1y AdasuUnSINeY §19¢llns v

ausalufanuniey vnivuineudsuly
lngmiuseees...”

173



174

@ ar o ar o
SONNSENYND U ICUNTLIE vas

Tuadetiy  Uinadewzndansiluunangndes
a a A a4 A o v '
fymAuiunandiesdunisuinussnululs wag
Tulssnuitudey Fadiunuivassilaudiuiuislzng
wagluunayuvwinwuiveall weaudulenen
WrnrynidnUrmeauliiduaivensesdadu
pityavesauIuwsiusulgudignuunnng dn
palsl wgnd1a wgse Heawy wasdun

vmmansduny Idaddluadimuiveatuudiiasa
yonani Sadrathuinuamszass adlsasey
w'wué’ﬂé’rg]LLamamwaﬁniuLLUmgn niaday
ViAo Uinaaes vans thuen wasdsdu saums
IaseTmwuniond usasuaasiuasiioun
uusaunnly w.a. 2447

auAUssNOUBNTUY

Tutlagu yuvuiawudlea flesdusznouiiiu
sndnwalneeSadmaunlsiuninedn Jeuszneu
e Tuadvaaii Juadvastnd eauansdinyaula
yoszdauarmavin lsudsudufinm gan i
winsz thuinihenna Beudaties dain uasiog
ofbvesymIAsas uenanildivethia wazanu
onsesluyuvudnsg (nmdl 1)

asmlsznauguruinmuslen

@ Twanndnmuntlen
@ MR AT NN
® tinumvAg
@ !Ia;m

® Tnduuduinm

® eysvitminyyahia

@ Tueoluuimounlen

® Geviavessssanizgfnia
® LuRnnAT

@ thunwy

o qmuﬁ’nmuﬁlna

@2 %u‘qun:ﬂaq'mﬂu
= ow
(| s
TR m'l.l!lﬂ‘l"ﬂ\'l

0 10 200 00 A
w T —— 17 N
w Source: Google Earth, 2557

NI 1 usuiiesAUszneuTNTUInigudUoa



509ENTI0198 A3.A595500 AR / a3 TudY wiraUseAYy

Al 2 (T) luagvaunrinudea  (¥37) nrwidumildeovsegluadin

7 : Unusind 29Fmuns 2528

Tuadviaann

Tuadudsiiduluadvdedl 3 vesin auaiauay
ﬁwﬁ%‘wmmﬁmﬁﬂg’aLLimﬁa"‘s’uﬁ 17 ngeRnigu
w.a. 2416 Tuasfosvnad 5 figuuuunmsanonssu
wuulnda (Gothic) Wuenmsnedgiieyu wiadu
thwiine1ms (wall baring) Hauvesluadidugy
Ifmaay Benlvaddnuariiiundan Basilica)
(il 2) Tl we. 2513 n1saaesinergasy 100
9 wagiinsneadreluaiuddln Fedinisdoluad
n¥uiudliausoTendadumdild lullagtuds
AARBWANTINA LU (facade) LLasﬂi:@Jﬂmﬁaﬁu
Wnushiunszng Tuadvdaiidundngubudui
neasalaednaidu wasduiavesyguuuyiadu
\losansumieussgmadiluadiidngnusiy
YuihusuBumundiah “isugideis” mnoeu
1 “tuvemszdr” duduluadlsiunimednd
fiengnin 140 U Asnandon Ssiiergunnninluad
By fsnsegluniany usen

Tugdludinwudilaa

\esnnluadndaniegluanmiingalnsy Ssiins
vuIngiianains Weaiuasaudviitian e
Juit 11 NEFINYU WA 2515 anvauze1nniu
anndnonssusamasiy ndanmssdnuuFeulne
Uszgnd adeiensuniniasumaniulunisdia
azuoonideunile (nwil 3)

il 3 luadlaiiowusivea uaseyangunygiila

175



176

@ ar o ar o
SONNSENYND U ICUNTLIE vas

a ¢

aya1sdinuyila

af1vfundearnnisaisluadinguideaunsln
1< ! £y o A ]
JusunaeinuyiulauserivBusguuamsainay
wumhluneauudin ainseyar3adunssuwiu
yyuiuvedluadvaun (A mi 3)

95229Laz AU

Tuafnvesrdiuazmaninuvesinwuivsansegsu
waUNaUENILaEivinEedne Aeundnusen NI
USNUNTMaTEae 91U uIsveasaunuluusI
Arusendauduivesin wazdnldasramaiuldivay
yiSetueanld feunlu w.ea 2527 ladniswdeu
[ a Y a a @ VY] a
JumaduliilupeunIaasuman Jagtudaasd
A v Ao o Y y o 1A o P
Seaenmaznudmsutnuilslugmnsetawanla
Feagilansetnausitn (nnil 4)

vesrdsasnanell gaszana 16 wns assluady
Synnail 5 dmesdlaiifadusudmdsndnianiig
fruar 4 wes WDuelldfndanieueu Heitugu
veszdadugumnum nwinuag 10 wns vesed
29 3 du fouletulugissdidedor 3 Tu fe Tuidn
(Aeauvan) Tunans (Feanans) waglulvg) (Feejy)
a$1efiflosRians (Dijon) UssinerSaea Tu w.a. 2440
(A il 5)

mavhieginiuneseds aseielddn fgnnseas
1.20 wns leeseveniureawianu nasanduds
o o & £ =& & v W &
dnsyy dewdugdlinuvuiadudydnualves
AsaARFIaUT 1I19UsENNM 10.50 WAS g1UsEin
14.00 Lus5 (A9 6)

NN 4 veTeeauazmaii

Ts93auduRnIn

Tualounuaanusiug (Perbet) Wudreain
wudUeasionumvanviind lailalsaseuinia
AseyUIa F991 Tsadsutiygysaalotilonanng
ponluuszdrinsen Jadesnldguruiuiulsafeou
\wusiea uazvhefigaranislsadeusiosululy we.
2484 Hasasuduladu WeasasuasuU A
n13te Uean Carriere) SallalsuiSoutulmiidlotui
4 Surpu na. 2488 fatednlsaTeuduiam
\lesannfudalsuFounsafuiuidgunadss ety
asufn iFond1 ududnm (nwdl 7)



SNIANTINI9E M3.ATITIN Aamiysuy / s fudy wsnauseduy

+ 40

N 6 Faiuuas U UmNYesAIaI N

b

o mhwd e s

b won

7 mhmrn 1w 5

177



178

o ar o o o
aﬁanumguﬂu'msﬂumtlaa

stoulu w.el. 2491 dndeuananu wesusuidin
vijawazilindaselhfutnuae waslildsunisane
Soransfaysae Swenetudeuuialseudnundi 3
Ty w.a. 2534 fins3eaeuoimsliine 2 nd ileadns
omaeudaiilasadisrsuninaiuming 3 4
Atuegludegiu JagdulsaFouduinimdy
lsadeudssaudnw lasunisaduayuaiusu-
Uz Inui Uoalazauussualasuann
nsensasAnesns meludlsadsudniniuluad
MEFUANALAWAYDIYLYY 4 Fu

A 7 15uSeuaugnm

A 8 ganinivuivea

geu

ganudussdusznovdfyvosgusuingudUen
faegmesumilevesin msilianosedaduoy
Seese suliidnlvgfluganu Aeduuguiu uenain
il enlugeudafenuanunsolunsUssavslasan

dmsunsanau (A7 8)
LN

feguinusunthvedtuad inwuidoaiaiuteh
vovimwuivea auluguyuldsiuiulaedeuiuy
frusinssiifiosgin (Lourdes) TutssmeanSuea
(A il 9)

t %3 s v
UIUNNLINBIIE

Hruinveaironatmeuseaairanelidntames
A9 15 wWes 81 30 wes a@dsluatessniad 5
panuuulagAuweias N3ty (Jean Carriere) lag
P9neaET1IIU dnwaran Unenssuiuulalaiea
(Colonial Architecture) Ala%udnsnasin
andnenssumyiunn Wuthuaesuiidulauende

~ A
NINN 9 9IMUNTY



509ENTI0198 A3.A595500 AR / a3 TudY wiraUseAYy

wazyseaInyuRn @siimeuiueulndludles
pBansimseweaihunaznefiienasieu
fifitulagludnuuniontu) duvuimafuuas
gnnstliidusnituanlaeseveins 9aananeves
oesiiudilas fivesiudneuazrmilouduis
Fuvuuartugng ﬁﬂuﬁ’ﬂmwmwé’aﬁﬁmanmﬁ
130 ¥ Tuedinuenanduiiinvesummaisvesin
wudUoauddudufinnenfevesummaiiesddug

PAUNIIMIBEDHIUUS N (AN 10-11)

~ Ao I3 P~ a a y o
atla Mimwuskaulniludiosazidansiilmsatiy

1 96’ e vV v aa [~ & v g‘.; =
watunalgnandvuinafl Wwseulsd 2 du i

annsdlagseuuaziiiaviosrnudiewazyInmilouiy
Tudnweadzauuns (symmetrical pattern) wagals
nanswesomnduilanduiienti @uavelinges
pAgLUN a5n TavIng) wardsllonAsSeuseuld
2 Fu Gaittulagiadounarn Seddnvasisuiien
AUTURAUINUAS NBASIIABUINNAINEBIBT N15LY
(Jean Carriere) Wlovihugheluiludronna 18-
goue1A159nTAuIeTIlUas 19T T woulng
(Funwaiiundos ywulnana) luaeusnieda o1
vdiithemnantawudlea Tnefluunawindu luedn
Fusradulaadosnldidutn duduvududinn
VYBIANBNISLY

WA 11 YusinuImvas

1Sudntioy

Boundilindlfifutation (Chapel) vosnaziiiniin
Tuthananils @unwalenni judoma) sounluta
wa. 2490 Mduilegueasindmimds uilagdiu
Hifuwes dnvazermndudoulsoniuldqugs
N9 12 wims 912 23 lwns vdsadunssiunemna
1 neUseana 12 wes 17 16 s dgnnsalidge
amalngseusasiiterulasnsy tulamis
%uu’%nmagmaﬂmms FadudulafidiTaain
el (nwdl 12-13)

179



o ar o o o
aﬁanug‘ugﬂﬂuamﬂuﬁﬂaa

NI 12 EsiiulassUsumiveasauTaoe

U

v

Y v o 13 ¥

gatnverinwuilaagiuszunnd 16 wng A9
Uszana 7 wns @5193uiieL A utIivulnaIniun
vasdnluvinunasuasiionun lnefginau
Y33n91eA N nIut1n Tusdnniataldddlu
Aan1sveede wBeaanins1seuazandeluds
sauilainshuandaauunalry 3evilnunly
USnarassuasiiaaadladuiuinmuduaa 39kl
Frvunniuneludedndndely Jagduiilasinis

[} 13 & L4 a v [y A
2ANATINTUAUDNIFTBUFVRNA (NN 14-15)

2 13 (Seudntsy

| B S— e—
7
N, //

&+t ’
1+ 4
of I 56

) v LSNP 1111111 A R
@ 1+ d
& + E

g 4.40
& +— d 5.10
© L 9

2 & S s o _ B
®- y T O'Ov-:-,:.iu dorx H |d|

NI 14 EsiTukaysURuIIYe9E9973

U 9

180



509ENTI0198 A3.A595500 AR / a3 TudY wiraUseAYy

AWl 15 €997

$uAuaziiagande

)
=

ﬁﬁﬂﬂuﬂ’ﬁﬁi’]ﬁ’mtﬂ]u@ﬂaaLLZ“I“"“U@J‘UU‘U']’J?’IiﬁGm‘LJ

e 20 =,
coa

=)
=

widndiesfutmesuluoareh

Juituiithnses waziitunluiuihdeluusna

uitgnilu snfuilindssnsnluadousnisule
s remnansiuiitimetudmdudeusasiSou
unmelillinaz liimnnee TuvsnalnalAssiuluadn
Tnefigauoguinameveuduluvesyusy iied
Uszansundu Feinisansdiazundiunenves
aanu wiadethuoufiuduty

auluaisnauldisolunisidunisinnouagAue
aanmviesithasitulusasessnai 5 Faseneu
aag uniuAaudgulaauilaasieeg vgemns
oo nul in walsl Wedn s ewnsnzia $11ves

idaddUseiniu BeunmmantiSeeesuuivitiy
Funds FausuneaesuslNUNRS AU
woulnil sudssnarhasnusuusih Wunanaige
yeuanUdsussninmanananaiusazmeilimea
nanafe duzdaunenan nanananauluusiuin
wusUea Toun uewd1n vann dnenee Wy Autne
FeINIUNYTUIEEUNIY S8 13891NT880
nedl thuan Bennvayiuarunuaiunsznai
yosusasglatumug

fogordodnilugjadedaeliige 12 Fu drFumh
fniussguinilonwuuuuasdouiiuiu (il 16)
\Hutuvesaiadyuaidluiiiuvesin quvuin
wuivoausznaueinsuin vhau uarluviay
Tuifles iuguvuiiegendeiifouasy leauuanin
nouneudoniuiawusvealugi we. 2517
wﬂuwa&mﬂwauimmmmwvmmsmuumn
I m‘mummumwﬂmammmmﬂmaa Tutagdu
aulugurudindiSoaging wardinadiedneduly
failainunasld (1wl 16)

ﬂ’IW‘W 16 F1uAMaE W@E/Q’]ﬂﬂ

181



o o o ar o
aﬁanumquau'mwumtma

FATNUIAFONNTNISITND IR

msﬁsqmui'mL%uﬁﬂaaﬁaag%mLLﬂ,iﬁwmaisz 39
I§suanEnaveshtutasthadussuudneinges
Feflwanednvuzvesandnenssy waznsvinau
pndes arknsivethdal g

v

waiuU19UNg

uhirnsUgnsuTnmumigeuinguien daon
n19Uszanas 150 wies Hensedamosushinduiicy
vostounanld vnaFuudiuissnadifiviug
535u95 LA duain dm Inenne widenyamue

N9l 18 Uevesinlrusvaa

Wanauy a9 @i laun Yandeu Yaign van
n318 Yanaan Yaeeiiiey Yarveln Yained Uan
win Asiunsiu Aesidu s

§U8NTDY

anlugmruisudeauasiuiilasseuiduan
ynNTo4 %ﬂLﬂuqﬁﬂmmwmaaﬂu%um&Lﬁm liwan
Toun wend1 wagnun Tuadeneudalinsdgndns
wiarnluvinasesaiu Weuslaaluaiudou
onant Sedimslduiitessiaunilunsugnld
fillmsaandle 1y uihe uznge seng violiEugn
wan 6n e ldeen laun ndae 41alne dUussa
Aurie nznsy Tuthun ezled Tudds duven
Anne i@ anszumd aenavian a1 dadunisly
fluflegneduruazsinaain Smstniiuililuses
audieliiildldnaond A ARBY Lagsadady dail
doith dun Jandeu vagn Uanmsidiou Yaned
Uanila uagiafunswdnde (il 17)

vauvainuiUaa

YaUIIVanun 4 Up Ao 1) UaUSiautalsaseu
duinn Wuveiilugfign 2) Yaudasinudne
LUNTT 3) Ustnviaain way 4) UsSanuue1edn Tu




509ENTI0198 A3.A595500 AR / a3 TudY wiraUseAYy

afrouiidldfiiidszur verhIaiaudidey
m'amim“'m%%Wuaasqmu%mﬁwmwsm tiluusith
fimnunsesgauazutiudienunlisnii 4 weu
TuwsiasBymthuguruiaguideadnmduthda
wdmilude vediaduiinusvesipulugmauly
o Tutlagdu vethmaniifuundaidsesos
YUV (il 18)

aQUNanﬂ-ﬁm'-sﬂsﬁ

yuruInmuiUoansogiushi dufu Tuadududs
o3l uazAnain Jwiuiiel (orientation) g
wsih Fadudumsauuaumn definisadouy
vingyuwy luaivaslu eyanisddnualila uae
drusinsy Feiufingauunmadn luilagou enens
F199] &gaagimaiauwwnLﬁué’uﬁﬂﬁﬁméiaduaﬁmé’ﬂ
Tnsd 6'?15Lﬂuﬂuéﬂmama%miﬁyzgm%ﬁmam;mu

nanldin suvuineudveaduyusuidsndnal
Y99NIRIAUTIU TngflummanawranSamardug
rekeTanazauy dnquevuiuonewdugnin laed
JafuiinelmAndnuasanzvesyueu Ao 1) i
nanieansuazszuuing 2) nguyiAnug 3)
Audovesngudsen 4) UuuvandnensTuLUY
2101ANYD981A5019Y TuTauaz sy wag 5)
Tasshsusthdraeauazauy ilfAnduguud
Sndnuaiudmildugininnsens

vmvasaies nste LugfiTauaunsanis
adinrans Funweldufinn naind, 2558) Fudu
wsrasgnunumiduaauinlunisesniuuuas
gwenisneaiveimsliivesinvatenas lnedivna
luguuduyeneasng omsnanitdulunaly
Wdnlunisneasemudnvusaadnenssy
910l (Colonial style) Faflaumnzauiu
anmnion1ekarnI1slaueIRIATUABY N

vonanfduduusannisiausssuvesguouin
wwuAUaanueniat3e931IMNUsEIRAaRsN1IAe-
DUFIUVDIYUVUATANANAULTTUAINDANWIILTN

Tuiunzudiuiedene Tudagdu mefauasyuwu

o w o

AU seusny¥uIannIeiausssumai sy

AUNIAAIUATY 9 OTNBIERANBAINITTMUSTIN
Tinsegsialy

1ana158198a

fnnsed, Wnszen.  weaansngeTaulnduns
SYn1a9 4 6a3 1. N3N : 15aNNAganT, 2541

Unuinil 2edawss.  geruuasaasdyduulsksuag.
wuaa1n Siam et les Missionnairés Francais W
Tay Adrian Launey. NFWAN : nIuAaUIng, 2528.

waies Ui, @nsangeaey. ulalag dus v,
Inuayns. wunys: Aty 2522.

Tute weaUsedvg.  n1siuyan Iy rauyuyusu
UNUNY.
PIANTUUNNINGNGY, 2556.

NIUNNT - pzanUnenssurans

A3ass Aaivstiud. dmanvalyuyuiu : usinaas
UazuNYznd. nIuNNY : aszan1nensuamans
PIANTUUNNINGNGY, 2556.

ATnUlE VBT RN NENTEITUYRUAZAILIAG DY,
uwuﬁ"z?'mmﬁ'am/mn1//705’91/145551/1;1/%5’974&2{%’
Uaa 9Ll 3IIARATUNTY. NTUNN 1 NBY
aq%’m«iﬁlqmaé’auﬁsimﬂﬁLLazﬁaUﬂsim, 2550.

awun sssule. JUwI LAY WuggaN WA 2407-2498
glinuilansanvuuriaiege nisdanszany
2789l NFUNN : (.UM, 2555.

183



o ar o o o
aﬁanwmgwﬂu'zﬁmumuga

sunTwal

- fuvaes wulnars. dumuallaegideu. 21 nuaniug
2558.

- Juilin gaInd. dunwellaedeu. 21 nuanus
2558.

- Wuwesediviun gSan Jeving. dumuallnegiTew.
23 §lunAy 2558.

- g e, dunuallaeiieu. 22 dvnau
2558.

184



nsAnwUssiaransuazaatinunssuy
TAWNSAIEUN AudisnuilovzianiansTusan
vavUssinalue SiiungurSogsun &g
asuSsnan 5 nsasmufnaums

Andand AsysuIdand

a1 ivanIUngnssulneg pazanrtngnssumans pnainsaluminelde

suphawat.hi@email.com
UnARa

uneuifuduntinesite “msfinuivss Rmansiuiineimeianans fussnvesussinale o
Wilvgnmsfinwianlnenssuinlunsenmseaun” Inefiingussasdlunisfinuyse Rmansuavanilnenssy
Sawmsenaw Iiun YsRmaniuasimanisaiidyluasgeaty ngumnfivug msewenuazmstsaugu
Fumisiifeestn geaslumsatieda sudeguiuvanitnenssuvesernsaagneluin Tuimitufinsil
namanzfuoan fo Swintayd Sminsvees Smindunyd uerdmiansin frmdusiatungiriersen
feausuniafl 5 ngesmilnduns eskednuasvespmuluiuiineimaamany fusoniinslondredugu
vosnds rdsdnmadunvenduausinsiusasiniug FailiAnanumainvaneme sty dmwase
msnanuAaUanilnenssufifinunsanediu anmsinwmu Gﬁ”]LmﬂwmijfﬂiuLLﬁiazEgﬂﬁﬁEJf;ngEJE‘J:U%L’Jm
Sumeilmzadudning fsuuuvanilnenssunuuiuiunians Tueen uarl@sudviwanmsusziunnuss
muRaUyIu

ARy . Useifaans andnenssudanvsmann weilmzianianeiuesnvedsemelng
ANUVAINVANENINTRUTITU  NGUYIANUG

185



186

msAnwUseiamansuasantinenssuinynseaun Wungrodonzianians fusongasuszmelne
asiunguAseysy fiv alusanian 5 agosaulnduns

A Historical and Architectural Study of
Buddhist Temples on the East Coast of
Thailand, from the Ayutthaya to the Reign of
King Rama V in the Rattanakosin Period

Suphawat Hiranthanawiwat
Thai Architecture Program, Faculty of Architecture, Chulalongkorn University

suphawat.hi@gmail.com
Abstract

This paper is based on a research entitled “A Historical Research on The East Coast of Thailand, for
Architectural Study on Buddhist Temples”. This study examines both historical and architectural
aspects of Buddhists temples in four provinces on the east coast of Thailand, which include Chonburi,
Rayong, Chanthaburi and Trat, covering the historical time from the Ayutthayan period to the reign
of King Rama V in the Rattanakosin period. The purpose of this study is to examine local histories
and historical events, ethnic groups, migrations and settlements in the areas. The study also aims
to examine the location of Buddhist temples, the periodization of Buddhist temples construction,
and the architectural styles of other significant buildings within the temple areas. This study
demonstrates that local characteristics of communities on the east coast of Thailand are a result of
migration and diversity of ethnic groups in the region. Therefore, cultural diversity that derives from
such migration and diversity of ethnic groups led to the formation of unique of art and architectural
identities in the areas. According to the research findings, Buddhist temples built in the study period
are mostly located in coastal areas. Their unique architectural styles are local to the east coast of
Thailand, and Chinese influence on architectural decoration is evident.

Keywords: history, Buddhist temple architecture, east coast of Thailand, cultural diversity,
ethnic groups
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Abstract

Thailand has a long history and great heritage in culture, tradition and language, as well as historical
buildings and artifacts which are replete with stories and memories that show the legacy generations
have created. However, changes in the environment have occurred in many ways. The climate
patterns have become more severe. Also, there have been changes in people’s consumption habits,
including using inappropriate methods and materials to renovate and restore old buildings. These
changes have led to excessive amount of heat and moisture in buildings, which accelerate the
deterioration of historical buildings. This research aims to assess the damage and measure the moisture
content in the walls of historic buildings at Wat Niwet Thammaprawat, located in Bang Pa-in, Ayutthaya.
The results obtained to analyze the relationship between the level of damage found at the building
interior wall surface and the amount of moisture content within the interior walls. Damage assessment
of the interior wall surfaces is carried out by sight and the deterioration is divided into three levels:
level 1: wall surfaces show no damage; level 2: wall surfaces show some blisters; and level 3: wall
surfaces’ paint is peeling off. The method of measurement is the determination of the wall
conductivity using high-frequency electric capacitance equipment of which the electricity is passed
through the walls to measure the moisture content. The measurements carried out by the equipment
show the moisture levels on the interior surfaces of the north and south walls. The results were
analyzed in order to find the relationship between two variables, the damage levels and the
corresponding moisture content. The results showed that the walls with blistering surface and the
paint peeling off (level 3) are found at the height of 0.80 meter above the ground. From the
measurements, it was found that the northwestern walls have the most severe damages and the
moisture contents are between 45-96%. Less damage were found on the southeastern walls, with
the moisture contents between 11%-48%. There is a strong relationship between the level of damages
and the moisture content on the northwestern walls, but the relationship is reversed for the

southeastern walls which to be further investigated.

Keywords: moisture content, deteriorated wall surface, historic buildings.
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anula (3510500 a5z uIA 2529 B1ededslu
Businn nAuyURT 2553)

NUATANuINTiAsAn B LAEITUN S EeNAN N
Immamumﬂammmaau ammu LEILAR
AT fnernge) LaznddiTineiia &0 was
auvsd laun vead awsne laweu suazuuailsy
(Snws e3was 2525) msAnwviavendesiuy
lunadnguazluenaniglueins (38 Toasan
2525) Msfnwidesiinasdensdeaaieveint
wagdruildlunisneaminanssuses wazwa
vosanainiimdndesdoviaveaton (muila
qasimqwé 2526) LarNSANYITLALAYUNUINYD
wuaiiSerenmsdouanmuaslusiaany (Fuaid
wuzna 2528) TudvesiaglusiniAaansazany
Fiwaninde Ifinmsfinwuienfusasnisianseuds
wnaninedameslineanlen (esila wednily
2547) uarunumaendsuulusuanty (3snsal
o¥pzuIA 2527) Maduauty 1iinnsdne
mmmaamsLﬁ@mm?guLLazwqaﬂiimaqmm%u
Tudsrnuduiudvesdadonig Jsannmsmunu
235UNISUNUINTNSANY S dvEnaveIAILTY
LAZLAILANABNISLA NN NYDIIATNTTUHINTS
Tuin (nFigyud nvina 2543) InefnwiAnudunug
v09U3aAuty Ysinaenudunaiayyed
Sansllolanuazn1sidenan nuoRnsnssuULNT
finsAnunasenismuuiuresilulusaaay
(30U As35ulA 2542) Alfidunisfnuilaenis
fargamgiuarauduinaniufiase uaztun
AATITFMUTIIREE YA Tz AN Sa RN S
arvwduzesletrlueiniea aelulusiadaniy
wenanisaiinsinwimnuiuudsvesnisazay
auduluntionansTusiaaaiuuisuidudm e
WITUATATRYSEN (aTlEyey TnsUszAng 2550) Tag
Ivinisiiudeyauaziinseinianuiuwlsves
qamgﬁLLasmﬂu%uﬁmﬁ’wﬁ‘mmmmﬁmEf[,uu,as
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AYUDNYBIDIATLUTIUENTY SINDININTUIAINY
anduLdsiuivesnnudulundeiiinindnsnssy
AniTseaR U Ie1ASTE A saandnens sy
WaranNLInE TR 9

Tunsnuiiteuitaymenuiuwosenmsass liny
mnueneEue Rty A I E sy veTuan
Aululusadaudssiannszuey Ivilfianis
Feuaaneveniie1ns (05591 WASHIUAST WaADLE
2556) GennzAuldndoyanutuduinsvos
omrnelunazn1euene1n1s wagleisn1s9nass
faelusunsunouinnesiiolduawuInienisan
ﬂ'%mmmm%uﬁwmiism&mmﬂ (flush out) L#
Yaguudsldlamfiunsudlalgmegnenseds

MnnsAnwdrsdumaniuazdiuldn Snsene
wuIansuAdamnisdenaninueie1nsius
g0y suinaniaselunanediu vaneiuan
You AdiTimvaiivuardns wazasiell uidinwin
msfnwludesisnsuitymmeunuduegs
s5efruAndussdanuifioatrsuuimalunns
Hosfumudenanmananuturesenaisiusa
anuvesUsemalnedidann nmsudtamludes
mm%ﬁﬁL’f]uﬁﬁwé’wﬁmﬁfmﬁmiﬁﬂmadw
Revileareisnsuasiniesseiuateiwamuniu
AABALIAN

Inguszaualun1side

msfnwildisnsdisne udoyadsmenmues
91013 wagmsIiaUiinmauEuiiAndulusl
neluveternsnsdfnw loungluanindiaesssu-
Use AR Tneitfngusvasdlunisise dadl

1. wedsziliuanudeneniinduluannis
meluvesamsgluaniniiaasssudsein

2. ienmindiunannusuninvuluTagui
neluresernsgluanintiimsssuysyin

3. WIS IEIYNANUEUNUSSENINIANUL Y
MAnTuusuRnTan1glue1a1siuusuu
ANMUTUNLAATU

sz1UagulI5Iae

nsfnwUumsduiitinadeniadenanisves
Hantlioansussimaluan nsdiAnwnintlamsssy-
Useh d1nou1eledu FamianssunsAsegsen
Hunsinuideideuiina Inensasiiuiininauny
(field study) ilasiutoyauTinmnudunielufin
Saguiiameluvosernns funountsinudall

1. ASANYINGEE UAZITIUNSSH
MAgadag

MnnsAnwmguiiieitos wuiarududy
avndRayiigalunisidonanwuednsns s
Lﬁaqmamm%ummmLﬂ?{auﬁiﬁwmagﬂu,‘uu uay
ansnsonsziuUAseTuB L del vildiuasonis
Fonan maesdnsnssurndald wu nsiAnudn
LNADUUNTY NS QULAULATDIE NI DAL TIUUNTIS
Wudu (Mora 1974 8nedafislu ndqywd vl
2543) ImEnJﬂai’aﬂﬁisﬂumiﬂ'aa%’ﬂﬂmmﬂusm
wiINguU mﬂmmmmmmumaaﬂim aammmu
ﬁ]uLLaﬂLﬂaauﬂmmuﬂummﬂmaamnm Be¥anay
mi'ULLawqr:yLastwmwuuaqﬂummwuummm
Audusnuietiosnintag (Oxley and Gobert
1983 9199909lu NAQA 1ILA 2543)

mwmumaiw,umammmlmmwmammm pasaly
i 1) Pnuduiidudaiunslaonss Arutulsviam
Hozunaniuiianalaufioniiveswsduuen
91A15 2) mm%uﬁiwa%uiﬂejmﬁﬁ (infiltration)
wigsrdafiddrerutudsuaminet e
dhruanansalvatudlulusddldannisiisaide
WEUBI0IANT WY NI 3) ALTLTIndus

e
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AINENAUSsEndwUENIIAIINTuLasn1sidanantwasvniivatn1sTus a1
asdidnw : wszgluan daiiAsssuuse i Sonianssunsasoyse

%’U@éuuwﬁfa (condensation ) aiinlunsiingumgil

mmwmmmanaaﬁmmmwnmma‘uaammn Eﬂﬂ’]ﬂ

o

fanduiaturifiazifuasauiegmirdrauaznemii
ndusheenunfueguunts 9) Anuduiiaulunm
ussRslugnsuvasnts (capillarity) msduszan
ffuwdssudnnamifuiu ldfudodruiiuds
vinugiuenas tnstaidastunnugwgulu
ilwazasusngliviusestgaduuuanieniain
flufisfirnugeszfumilaq (Oxley and Gobert 1983

9198909lu nAQYd viua 2543)

D

InMsAnwMBSeiifetes nunhinmsinwides
SVENaTeINUTULATLALARRENNSIEHENEN MBS
Insnssuemdsludn (ndged nwiva 2543) Tag
AnwmuduiusveUs ANty USinaay
WunawarSidsansillolanuazdndiunisidon
anmuasdnsnssuvuats uddeildidenenans
nsdldnen 2 & Adlnsdauagldldsaanutuly
ntfa TguA 1) Sadlsing Fainsdanugulund
Tnsaonukumantiady waz 2) Jnaissansy
51975313 Felailddanteninudy Tnevinisia
U%mmmm%u’luﬁanNﬁfqmmsé’anéaaﬁai’nnwﬁ"
Livhane#iuiin snduhadildunieseiseiins
neana lagldn1simsizianuuususrumaie?

25 @7

2 1T

1 VAT

el ne e e

A 1 guimsinuteyavesuiseisesdnina
YDA U TUUALUAIUARN DN ISIAOUANINYDITATATTU
wilsludn (ndgyva 13v3ua 2543)

(One way ANOVA) Usznaunsuseiiunnundey
ANN893RINITUERTI 8N sUSEIUN9EENN
waziasnznafilaiiudndiudesazvesiui
3msnssufideuaanesofiufinninsnssustenun
(nndi 1)

2. nsaviiuiiudioya
2.1 dayaiinedes vese1A19NIAIANEY

Sodrsssudseid Wunsversumarstutenduy
ssimseglunszususyudug Wiy
adailownafunszonsumaiinszumanidia-
wszgavoNndiegimssaniduile wa. 2419
Insysuszasabmdunszorsiudmsunsysvda
LLazL‘ﬁuﬁwidﬂwLﬁzgwwsquan%wwLaﬁﬁ]m
UTeyTULT ad WIgT19I9U19Uedu 1ntnAssIu-
Uiziﬁngaag'uuﬁﬂal,nwaaa ANUNUINTEI1HT
UeUEdu erannvesindiduiefniutnuine de
fasseguuiiunindaudunszamntnis felddn
Fuiinuninddudriunssumneniduazlszainis
Ve firnTusanintunassdndiudilnaniu
ATUNTINTEIITTIVNULBU washirnsTunnfiniu

LUUNITNTEEN

D

g‘dLmuaaﬁ]nEJniimaﬁniﬂuuwln'ﬁnﬂizqnﬁ
(Gothic Revival) Fan9nkuamsgs1vi3uesiania
7l 5 fognsayrmsEmsmausevesudan Ll
Uszmuruaduinituresysevain (ousd atiudsnugy
2555) flahnenuiiilunszensiudu adnsdluse-
&1 W weleAn N8 Maunuinazesnuuunss
gluan nfjuasiauiauzsee dduguiuueegns
iuan msneasasutuly we. 2420 wazdisa
asluaeslsionn desnluaosuniadl 7 dnnsain
Joureuntnunudoutufiudy swdsdinisysas
Ufdesalng ean wagyvlleanu Tu wa. 2553
nauAaUnsinisdasslassniseudnduasiamn
Toilnmsssuusy IAsvFIg (il 2-0)
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i 2 gnuvihgluan

2.2 mia\aﬁuﬁLﬁuij’ayjaﬂ‘%mmmw%u
Tunisa1AsnsaiRnYn

1) sUuuunsiiuteya

nsnwedelitunsnsninusunanudlueds
17'1'mfuWﬂﬂﬁgmmmfguﬁumnamwuLmﬂam%‘
(Capillary suction) waziilessedesinveuniosle
SoSmarnutusudlivhanefiuin fdeshnsmu
wFeatatundsiififuiadourinty §3de3esey
fumisnsnsainmumemeyuiiuuundaou 3
Juusnaiidunaiiunsdemslédaau fuilums
Saldgnuusoonitu 2 2 Wud aeyuihutsdei

Nl 3 suvasgluan

Amil 4 yuuesneglugluan

FEAUANES 0.40 - 1.00 Ln3 Samnszdfuitunsly
LLaxmstzhwuﬁagjﬁzﬁummqﬂ 1.40 - 2.00 LUATIIN
seauitumelu shumiinsndmiumeyuiumiag
dsflszdumugeaniufusity 040 1WA 0.60
AT Uay 0.80 LAY LLaBﬁWM§Uaﬂﬂﬂuu%uwﬁﬂ°ﬁﬂduu
FailszAuANUAWINU 1.0 WIRS Way 1.70 AT N3
Sausinamuduldvinfunianglueansasdy
Taun muiianz Tunnideantowas idny Tusenideda
Tnsuvsituimsineenidumnenissesaneyuiiu
AIUYINANATUBLEDITINET Lagyinn1TinUSune
rualutisnanteseinanan 15.00 - 17.00 w.
yoeTudannsil 18 weAdneu w.e. 2557 (Al 5-6)

PN A e e a e
\/J x\/; \\/ L\’/ L\,‘/ L
. | gIAuRs 4170
. o TYAUN 4 +1.40
A i
[\ | g 3EAUN 3 +0.80
x L
™ o -
.| gwAuiz  +0.60
. < SEAUN 1 +0.40
5 i
< S¥AUTIY +0.00

AW 5 gumdendaiidnisiamusinaenutuuunmdaivaluan (nmee) (nguivimseysnvlusiaaniu

nsuAaUINg 2553)

NINT 6 FIUNUINITINAIYSTUIANIUTUULRILIATINI 8T (1I0Y77)
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2) n3elleldinUsuiuanudunigluiagui
91A13

Q'Uﬂsaji’mﬂ%uwmmm%ﬂumﬁqm%ﬁam%‘laﬁm
Concrete and Mortar Moisture Tester HI-520-2
LﬂuLﬂ%"aqﬁai’mmwwﬁyuImElmﬁ’aﬂ?iulw%mmﬁ'qa
(high-frequency capacitance) #35133nAIN1511
IwihiAetuneluanfinnudn 2 seduie 10
fladwnsuas 40 fadwns ntaniunadisay

amil 7 msldiaseeile Concrete and Mortar
Moisture Tester HI-520-2

A

High-
freque
ncy
capacit
ance
(pF)

>

Moisture Content

Al 8 vanmsveuasedialunismmruaius
semInAmThlniuarUsnanrutuluias

i : pllensldeuvennsede Concrete and Mortar
Moisture Tester HI-520-2

v W &

FUNUSLLAY LLamEJEJﬂmLﬁuﬁ’lU%mmﬂTm%umﬂu
Yan (moisture content) Faivitheduasidus (%)

q
v v oo

vosthviimiziifiogluan (n3) derwilinYaniiusks
(n%) Mnendeduonedesiie annsaidonUsziam
Yanitar 1l 6 Usson Tnsmsidoadedlldnngnen
Uinuenufumelutands a1nnsiasouiioy
(calibration) lagg3de n1sldauvinlagnisniu
wipsdioluuuinTanidouuasinuaiuilidnn
udvihmurensdesiie (nwdl 7)

3. ANSASIST Baza1sUsSiiuNaan
Joaua
U

@

Toyanisdrnalagniuniiaseiily 3 suuuuded

3.1 Uszilunaanmsdanageansn Jadaviily
Touszifiumnudsmevesianianiglueiais lny
wUsemudeedu 3 szeu loun seaufl 1 famd
Twuiiuauideme seeufl 2 RudaRaniswes
Y098 52Ul 3 RmaRnniswealazugaaonvedd

3.2 Ussiliunalagldisnianieada selusunsy
AONTILADS SPSS TneiUSauLflsumnuumnnm1dves
Aade 3 nduiuly Tngldmsasesinuuysusu
N4LAY7 (One-way ANOVA) ¥n153LATIZ1AIN
ﬁmﬁuﬁ“ﬁwdwaﬂ%mmmmsﬁuﬁizﬁummqmaz
fiemngsine fu lnedudsduauasdndungy
Yoyafiflenuduiusiuegalddu (ordinal) dau
fulsiuiirmavesidsgnindndungudeyadil
Auduiusiuegelifiadiu (nominal)

3.3 Ussiluralaensiesisiileuiisudsunu
AsTusteiuiinieluvesils o f\;ﬂﬁi’mmm%u gy
NsasuNUITLAuLARIAUFITUS YR IUTU
mm%umasluﬁ’a@gwﬁaﬁizé’ummqqﬁLLmnmaﬁ’u
wazadsmevesiinsnelufisefuanugd
uANANeIUY
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WANISAAY

1. msﬂsslﬁunﬂutﬁunnuﬁtﬁnﬁu’(w’i’ﬂq
witluneluvavainns

msUssdiurudemeiiaeiulutanudinelures
91A13 ilaemisiiudeyarundemevetianigly
91A15 fensdanauaznsTufinamane 91ntu
TuiessitasUssiunanudemeiisaudy
3 syeiu laun seeufl 1 Andsldnwuifiurnudeme
Fanau sEaufl 2 Raudainnswesvedd sedufl 3 i
nilafinn1snasariqgnaenvesd lngulaueaanin
Wulnudnivnd wn wagnien audsu

& / ™y F e Y Jf L FY { i & & ,’ \‘
. Sl Sl bl W VY ¥ ¥ v N |
x x x M = x M = 1 x x M x

¢ v '

Nﬂmﬁmiﬂs%‘uE];J”aWU’JﬁSﬁUﬂ’NﬂJLgﬁJ‘mEJa"Ju-
S, A a

Ingjegluszaul 1 Ao Rawdvlinumiuarudene
Folau lnglaniy wu mmqﬁ 4 way 5 fe 1.40
A5 wae 1.70 wns mnseduiiumelueians A
Fevmeszdudl 3 wusniisziuaugsil 3 finm
g9 0.80 A3 nseauitunelueians waziile
NANTUIMUETUVBINTS FgNULRUANUEENY
wnluntdad 1 (uilsiidnsSunnidoanile) fivasan
gpeds Snnadefinnsanludnvazninsinues
Wl uAMILEEMIY WU SEAUAMNLEETIEIY
Tannunlumdeslundsd 1, 2, 3 uaz 4 audsu
Fawanslunni 9

N & £ ‘\l

~
\
3
x

L)

x

A oS o Al
x

v w'! y 9
x *

AAARARIA

x x x x x * x *

g

—I=l=

®

‘ //‘ =\ - L
=010 [ 1 el
11 - s

syauuneluaIns seiuiungluaIag

seUnuneluaNATs sydunuLnneluanATs

a1 M 2

1 3 WY 4

N 9 MIUATITIADIEMgvenLs 4 Yaerdaniglunsygluan
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2. A1sasIIaUsSNIaRINduAndull
Faawilanaluaians

2.1 AULANA9YBIUS I AU TUREaIANY
9699

Mnransfivieyauiuannutuluiatagui
AMguaneIMINIEaluan Lazt1undnsisinien
lduvessiarEAUANLES 5 sEsU Ten 0.40 Lms
0.60 wm3 0.80 LWAT 1.40 LWAT hay 1.70 AT
11 ormsnszgluanivinamutulundudas
srAuANIaLana1aiueeiidudfny (p<0.05) fa
uandlupnseil 2 nieufuuanstoyaadisussens
(descriptive statistics) Tumnsn9dl 1 uae 2

2.2 A71ULANA19909US U A NTuTuA AL
YIS

mﬂwamiLﬁu%agaﬂ%ummm%ﬂuﬂﬁaqmﬁ’a
NBUANDIANINITELUAN KaTUIUIIATIENRART
dsmumu sy lufidnsTunnides-
willouasiianyTuoanidesld wudmszaluand
Usuaanuiuedsluniaudazdaendawansng
fuegnafivedifny (p<0.05) Fauandlunisied 3
way 4

M99 1 Feyaadifvesnsimseiusinarnuduluan fudazsyiuanugmeteinsaluan

J1uudeya | Mean (%) | Std. Deviation (%) | Minimum (%) | Maximum (%)
seumMged 16 28.8375 15.05027 11.30 73.20
SEFUANGaT 2 16 35.9875 19.65848 13.50 73.50
sefumIged 3 16 44.3000 2352125 17.50 96.20
izéﬁ’ummqqﬁ 4 24 15.1333 4.42941 8.90 23.90
SEFUANNET 5 24 11.0583 1.98471 7.80 15.40
R 96 24.7354 18.68203 7.80 96.20

M990 2 NTIATIEideYs AnuLanAesSInaANTUlelEn o durtdlunsinfusasseau
ANNGIRIDIANTNTEELUER LgldIT ANOVA

ANULANANURIUSINANTUluTER
U UARESEAUAILIEA

19.075 0.000
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M13199 3 JeyaatiAvesnsliaseiusinaunuuluian Musasndwesernsnszaluan

5’1mu€z’)’aga Mean (%) | Std. Deviation (%) | Minimum (%) | Maximum (%)
N9 1 24 36.2375 28.61579 9.70 96.20
N9 2 24 22.5000 14.13291 9.40 60.90
Wi 3 24 21.6333 12.74358 8.40 47.90
Nia 4 24 18.5708 8.22412 7.80 37.40
U 96 24.7354 18.68203 7.80 96.20

M13197 4 MTasdeya AnuuandesUTIuALduluTan o dunudunisiniusassedy
ANUEwBdIINSTaluan 1ngldis ANOVA

ANULANANTRIUTINUANTLLLTAR o urazNils

4.739 0.004

3. ANMNANWUSSEHIIAMEu a7
indunudsunaaIudunnsiany

3.1 n1sUseiiiunalaeldnisidSeuisudsun
ANTURDNUNNETUVDINUIS

PNHANTIATEAToYANUT SeFuaIEeENIN
faemeseudl 3 wusnnluiledl 1 Jaog a szhv
mmgqﬁ' 2 uay 3 lneauSinannuduld a5.3%,
46.8%, 54.7%, 93.7%, kar 96.2% azuiulain

arundemeideduldlussduiinuamistuegly
9UsENIN 45%-96% UATANNLEYNIETOIAN
vioseduil 2 wurnnlumidsil 1 ua 2 Seog a sz
AT 1-2 Wy 2-3 Muddu nudranduld
15%-73% Wazauideniodgaviosedui 1
wusnnluried 3 uae 4 Feeg v seAUANLGT 1-2
nudrTanmduld 11%-48% Bniedanuaam
omeseduiifinnugs 1.90 w3 uaz 1.70 wins
Tunnsls TnsAiads o wiayseAuAugeweudas
wifsfiwnlthianas fauandunini 10
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56U 5 +1.70

12,0 || 9.7 (| 10.8 || 10.8 || 11.1 || 10.0 9.8 11.9 || 134 || 15.0 || 9.4 || 154

JEAUR 4 +1.40

16.5 || 14.8 || 17.2 || 14.3 || 11.0 || 13.0 12,7 || 21.5 || 12,0 || 21.3 || 122 || 23.9

sefufl 3 +0.80
seufi 2 +0.60
113 326 17.7 287 || w®AUML  +040
sgauiungluaiAng seauniunnalueiAng sefui +0.00
Widg 1 Wg 2
101 || 84 || 116 || 9.0 || 93 || 11.8 97 || 78 || 113 || 10.1 || 138 || 132 e el
seuil 4 +1.40
14.1 || 120 || 89 || 11.6 || 11.4 || 232 203 || 11.9 || 134 || 127 | 217 | 116
sufufi 3 40.80
17.5 34.4 o
TFEAUW 2 +0.60
47.9 13.5 40.7 47.4 25.2 29.3 16.8 16.9 ;
23.0 29.1 254 286 21.1 26.3 18.8 135 et AT 00
sauRunnaluaIAng seauiunelueIAng FEAUTL +0.00
Wilg 3 Wil9 4

A 10 NITIATIRVIATUGEMEYeIRTITeIAe (4 Yaekils) melunsyaluan ieudumusuiaeIusuluiansnds

212



asu iy / goemans193e ns.assed 1ATYIURT

3.2 AsusEliunaneunu) s uLansay
dunusvasUTuuanuduneluiaandenssau
AUFINUANAIU WazANULEBMIBYRIRINTS

mﬂLmuﬂmLmLauuammmamwuﬁmawimm

mmﬁuwmmmmm Way mmmamwmmu

WU miLUaEJuLLUaaﬂimwmﬂmmuﬂmmumm

Wemevomtladl 4 duwiliduinlndifesiuinnign

S99A9UNABNTAN 1 TIEWUAULANAVD UL
o 4 o &

8 FEAUAIIUGIV 2 (5¥6U 0.60 asaNNUAeTY

91a13) dandlunilsdl 2 uaz 3 SauuananesErIng
nunltfuvesUSinamutunassduaudenie
asjﬂﬁmﬁ]uﬁssﬁvmm@aﬁ 2 ua 3 (S¥Av 0.60 lay
0.80 wasanfiuneluenns auddu) Tnouted
2 fUsnuarBuguaTissiunLgeT 2 ussedy
anudemeeglusziuman (seAufl 1) uagniled 3
fUsinaunutugeEn o seduauged 3 ursedy
anudemeaglussiuiiedtufiussdiuaugsd 2
(mwﬁ 11-12)

80.00
.

70.00

60.00 e

50.00

*. .c.
A
40.00 .
- ~
- - - - -;"’-: \\\ 5
” — - e
30.00 . e - ”,a Y < N \\\ ....
| _ e b et . _§ e \\-\-p
20.00 ="\
S.---
SETE .-
e

10.00

0.00

sEAu 1 AU 2 sEAUR 3 sEAUR 4 sEd U 5
celee palgr —-- pals2 — & —pia 3 wila 4
a v o & a & A o '

AW 11 APNEUTIEVOIUTUIUAINTUT TAUAINGIH 1Y
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3.50
2.00 23
2.50
pansentttt ". ’ %
2.00 v /l- ---------- = l\
f’ \ ‘e
P ” \ s
P ’ el
1.50 L -, N
o . e
o P [ \'..
1.00 (3 A o =
0.50
0.00
seRufl 1 sEAUN 2 sgRuf 3 sERUT 4 SEAUTN 5
el piig1] - pla2 — & -3 f1la 4

AT 12 APUFURUSYRIAINF e vedi a8 TuTITzAUM NG99

ssUuwauastiaiguauus
1. aQUwanﬂ'sﬁnm

1) ANUFeMEINNEATEAU 3 WUNINTTERUAIY
a A A ) o &
6N 3 ABYVISTAUATINUE 0.80 LUMNT NTLAUNUY
Melup1As waztlonaNSUMIUAINUTDINLS A
wupEsIeINTanlunden 1 (lsfianziuan
Rente) NU1999ANNTUTNATVUDINIINUAE
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Road Survey and Assessment
for Scenic Route Project

Onumpai Samkhuntod
Faculty of Architecture, Chiang Mai University

onumpai.s@cmu.ac.th

Pavinee Inchompoo
Department of Landscape Architecture, Faculty of Architecture, Chulalongkorn University

ipavinee@yahoo.com
Abstract

Scenic routes are roads that pass through areas with unique beautiful scenery or specific value.
Department of Rural Roads, Ministry of Transportation, has a mission to improve and enhance rural
highway standard, as a part of its integrative development towards better transportation, tourism,
and urban development. With many potential scenic routes but limited yearly development budgets,
the objective of this research was to develop the methods for systematic survey and assessment, in
order to create a database of scenic routes in Thailand as well as their attributes. Initially, 40 rural
roads were selected for survey and assessment. There were five parts of data collection which are:
1) basic data; 2) intrinsic quality or scenic route value; 3) road network and safety standard; 4)
Influencing factors for route potential; and 5) risk factors and negative impact. In addition, this research
also develops criteria for road assessment and ranking, following data collection. Each criterion
contains different point due to its relevance to scenic route. Ranking by total assessment score and
other factors may be considered. This process helps in the identification of promising rural roads for
scenic route development project.

Keywords: scenic route, survey, assessment
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