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Abstract

This research aims to contemplate the conceptual design of Wat Pathumwanaram by King Rama IV
through architectural investigation and Iconography methods. It was found that one of the many concepts is the
Sattamahasathan. The seven symbolics of the Sattamahasathan in Wat Pathumwanaram represent the following:
the first is Bodhipallanga, the east pediment of Phra Viharn; the second is Animissacetiya, a standing Buddha image
outside of the end of Phra Vihamn; the third is Rattanacankamacetiya, the walking paths between Bodhikara and
Animissacetiya; fourth is Rattanagharacetiya, the Busabok of Phra Serm in Phra Viharn; the fifth is Ajapalanigrodha;
the base of Phra Saiya with a radiating combined halo on the back; the sixth is Muccalinda, the west pediment of
Phra Viham; and the seventh is Rajayatana; the great stupa, respectively. The inspiration for Sattamahasathan
concept was to convey the place of moral happiness and conform to the palace and the lotus pond that were

created as the place of happiness.
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Abstract

The objectives of this research were (1) to study the effects of the window ratio and the length of the
shading device of western-facing classrooms in terms of the overall thermal transfer value, and the quality of light
from natural light in combination with artificial light. (2) to propose design guidelines to meet the requirements
of Ministerial Regulation in Designing Building for Energy Conservation B.E. 2563 (2020). The variables used in the
study were classroom size and luminaire positions, WWR, and the length of the shading device. The results were
evaluated by considering the OTTV, E,,, U, and conditions for the exclusion of electrical lighting system in areas
along the shell of the building. The results indicate that the walls with 1.00 meter shading devices made the OTTV
comply with the code. All the models made the E,, meet the standard. The walls with WWR 40 and 1.00 or 1.50
meters shading devices made the U, met the standard. The size of classrooms with different depths was not
substantially different U,. The design guidelines to meet the criteria in the ministerial regulations, there were 3
cases: case 1, The models that the OTTV and U, complied with the code were the walls with WWR 40 and 1.00
or 1.50 meters shading devices. Case 2, The models that the OTTV complied with the code and met the exclusion
conditions were the wall with WWR 30 and 0.50 meter shading devices. And case 3, In addition there was no
model in this research that the U, complied with the code and met the exclusion conditions. There was no model
that met all three regulations. The results of this research will contribute to guidelines for window and shading

devices designed for western-facing classrooms, for building energy efficiency and lighting quality.

Keywords: Natural light, Shading Device, West Wall, OTTV
Received: August 31, 2022; Revised: February 2, 2023; Accepted: March 10, 2023
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Abstract

The Development of a Web-Based Application for Transportation Planning Analysis to
use in comprehensive plans is intended to be use as a tool to assist practitioners or
transportation analysts in the planning and preparation of comprehensive town plans based
on a GIS 1:4,000 database. The web application is able to forecast the amount of travel that
takes place in the present and in future years on the transport network using a 4-step
continuous modeling method. Also, users can use it free of charge and on various devices via
the web browser program. This research compared the developed program with the CUBE
program by using the correlation coefficient of the traffic count data in Hua Hin urban area.
The results show as follows. In the present case, the correlation coefficient of trips between
this web application and traffic count data from the survey is 0.67, while the correlation
coefficient of a trips between CUBE and traffic count data from the survey is 0.59. For
forecasting year analysis, the correlation coefficient of trip between this application and CUBE
is 0.62 to 0.71. It is mentioned that this Web-Based Application can be used in transportation

analysis to plan the development of urban road networks as well.

Keyword : urban plan, transportation analysis, web application, CUBE
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Abstract

This article is aimed to present the process of building collaboration in Sri Chan District, Khon Kaen City
where all the sections are strongly collaborated. The main aims are 1) to investigate the process of building
collaboration in the dimension of promoting people's interaction in Sri Chan District and 2) to propose ways to
promote the process of building collaboration from the happening phenomenon. The study was conducted by

investigating the phenomenon and progress of collaboration of people in Khon Kaen City and specifically interviewing
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the related people. It was found Khon Kaen people have had a long history of collaboration from all sections which
has built good interaction. The strong collaboration of people in Sri Chan District had led to district development.
The Creative Economy Agency, in particular, plays an important role in propelling the community. Co-creation
systems and design thinking are the tools to build collaboration. The self-reliance of the private sections and the
external network have impelled the development of Sri Chan District. However, more integration of supports from
both public sections and other sections are required in order to supplement the collaboration. People in the
community still play minor parts in developing Sri Chan District. Due to the lack of a collaboration system which
allows them to play equal role in developing Sri Chan District, it was suggested to develop a collaboration building
system for all sections as a cooperated network. The model of collaboration in the dimension of promoting
interaction at the district level is also suggested to be developed in order to implement the sense of belonging in

people in the community for sustainable collaboration in the future.

Keywords: Process of Building Collaboration, People's Interaction, Collaborative Model
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nsisammasuudumansuarlidumenis afemnudnlauaznisiuiliaenadeaiy Tunszurumssaudieluaded 14
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Abstract

The objective of this qualitative research is to study architectural sketching techniques with the
community and to distribute creative works to the public in order to promote Korat tourism. Place samples were
selected from the aspect of importance and identity. The informants are experienced in architecture, design, fine
arts, and creative media. The research tools include the survey form, record form, and in-depth interview form.
Then, the qualitative data was analyzed, categorized, and found relations. The finding revealed that sketching by
observational sketch is the technique to save architectural information with the community lifestyle and

understand the old town context of Korat with mixed culture through memory keeping and picture arranging. The
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combination of hand sketching on digital tools is conducive to saving information according to the period. It is the
experience that connected sights, thoughts, mind, and hands, which is important to the thinking process and able
to expand in several forms both Fine Arts and Applied Arts. The distribution of sketching with the hidden essence
of spatial culture communicates to create realization and reflects the beauty of the city to the public. This arts

and culture drive to promote Korat tourism creatively and aesthetically.

Keywords: Memo, Drawing, Architecture, Community, Korat Tourism
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Abstract

As a result of industrial development, the demand for land use increases. Ban Klang Subdistrict
Municipality is an urban community that tends to expand due to the location of the Northern Industrial Estate.
This research, therefore, analyzes green areas. The geographic information system (Geographic Information System:

GIS) is applied to interpret the data, collect data, and build a database for green area analysis. As a result, a
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quantitative database and a physical map were achieved. It was found that green areas with potential can be
summarized into 3 cases: 1) Sustainable green areas with conservation potential, 2) Green areas listed in the royal
books of land, and 3) community economic green areas.

As a result, the green area analysis from Geographic Information System showed that sustainable green
areas have conservation potential. There are 1,671,000 square meters of sustainable green area, accounting for
8.71 percent of the total area to maintain the sustainable green area in the city. The green area in the important
books for the Royal Land, with a total area of 93,312.93264 square meters, has sufficient potential to be developed
into a public park and green areas for the community's economy with the potential for conservation and
protection of agricultural areas, most of which are scattered in the eastern part of the sub-district to support
flooding and can serve as a buffer line for industrial estates. The study also offers guidelines for designing green

areas in the city.

Keywords: Green Area Analysis, Application Of Geographic Information System, Sustainable Green Area, Green
Area In The Royal Books, Green Area Community Economy
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Abstract
This article is part of a research paper on the relationship between environment and stress among
undergraduate students. Faculty of Architecture and Environmental Design, Maejo University. The objectives are
1) to know the stress level, factors that affect stress and how to relieve the stress of undergraduate students 2)

to find a conclusion on the design, improvements of the area and the appropriate environment to reduce the
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stress of the students. The research instrument consists of content analysis. It seeks to determine the relationship
between a positive environment and stress among undergraduate students. The research showed that the
environment is one of the external factors that could affect stress both negatively and positively. For the
quantitative data analysis, frequency, percentage, and mean methods were used for example Suanprung Stress
Test (SPST-20), space utilization questionnaire in the faculty for stress relief and surveys of support areas within
the faculty that support stress and what student needs.

The results showed that 46 percent of the students had a severe stress level, requiring care and support.
In addition, the students agreed that the environment was an external factor associated with stress. And improving
the environment of the faculty's common areas (physical) will help support the stress of the students. This leads
to suggestions on how to improve the common area to meet the needs and serve as a support area for creative

activities. Support the stress for students to continue.

Keywords: Stress , Environment , Public Space
Received: October 19, 2021; Revised: February 27, 2023; Accepted: March 10, 2023
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Abstract
The Benjarong wares have white-colored pottery with drawn patterns on the product surface and are
painted in about five to eight colors. The first began in the Ayutthaya period. This is one-of-a-kind and has ties to
Thai people from the past to the present. It has gained popularity in usage due to its varying forms, patterns, and
colors that change with time. New patterns are created regularly, but the exquisite beauty of historic patterns is
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preserved. The objective of this research was to design bas-relief tile patterns, inspired by the original benjarong
wares, and to develop a way to rearrange a variety of patterns and make prototypes. Two sorts of historic patterns
were discovered: main patterns and small strip patterns. Traditional patterns were separated into three groups:
Thep-Panom, Phan-Pruksa, and Glass-Channel patterns. In this research, four main patterns and two small strip
patterns were developed. The research adopted a contemporary geometry, called an equilateral octagonal shape.
It can be arranged in a variety of ways. The used color was white, which was the ground color of the container,
emphasizing simplicity, and comfort for the eyes. Alternate the basic colors of benjarong wares — yellow, red,
brown, and green—to add color to life, which is suitable for flooring and walls of buildings. The prototypes were

made from slip-casting molds. They were fired at 1,200 degrees Celsius.

Keywords: Bas Relief Wall Tile, Benjarong Ware, Creative Design, Matrix Transformation Algorithm
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180 03A1) R3 (sl 270 o) Tatanundl 8 auwns danil 1 lumsadinmand iigamilduiiieisdivdsutas
Tumnmsdudumsasnes samssiunisauunsinef nquasanes viosnibvildemnidennisnsgyinfuiindes
8 wuudnsduiulidwanogudmd suiiusngdeslunoud siuniolifinad suwasuesd indsuiuies (shape
invariance) n19IN13ARIAAIARTISEANTTNTEYT S 8 WUy 7 LYl A A sudn FaUd suudasiuin nasudas

(transformation)

RO R1 R2 R3 M M2 D1 D2

AN 1 NIUULUUANLAT

#un: Liu & Collins (1998)

msuUasauuIng (translation)

a a0

mnsfsadnaedufiuemvuns Asiivhadlantsuvasd Ae Wevhguausnsiiiunsnsshdasnisidag
sinafu (laivinlgudsuudadly) sndesetuanunsnaiammasduslmilusueniGend sukuunia (frieze pattern)
nsddumsdnan annsadenulasdmaenlivainvansuuuseiosiu uslidsuasonisiasugivesdivaey wu
dmFugUuuuresmsvyus 4 wuu wutnisuyuly 360 aam duaunsafaldannisvauld 90 s 4 ads dutes
ansathguuuuivhnsuasgUdmasuanmsmusnasiunisulasnguuuumsassiou fiamsnsanangluguuuy
sl sy

NI5UYAIN15YIAGIN (transformation)

¢ v
o

mnfinsaudaluniddedd Junuumawasanmiasluguu 2 83 lufidaneududeuresuunfnaniy
Msudamasvindnvesglisvina 2 46 Tagvins@nwdiulud EULLiJﬁmgiJlJﬁ’luMW (%&Uﬁzqﬂﬁmnmwﬁﬂﬁum
nszidloayus) uasgudmdendnia @wszgndainaregnduveanszideayusi) vy nsulamasnade fe
msiedevlmvesguisnadalasnisideusuiu nsazviou uaznisuyuveaguisvadngunisy Famuldludsseudam
wiomaiedoulmuesdsing aunsadasseenuiluzuvesnisuas sasnuAatzannsafinanguuuunisuiag
Tudnuagld madesmamensudedunuided dudunsmeldnisussgninsuammasnadslugUuuumagaiady
wawaiaty (tessellation)

Hunsthguitsiidusuedn siesuiilvinidosedy Tnedidoulviguiiundassniufedsiiatosimie
nsmudeuieatiuiy Easund agad, 2563) NsuUsUssinvvesvawaaty wudldvareinast wu dlaR0un e
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aunsnuvsnumamaaduldiiung 2 §7 wazeu 3 37 vdefldinasiandudulumauisssan aunsaudadua
wawaladuanguisvnda wazainguinly mawaaduanguisviads Lﬁmmﬂmiﬁﬁﬁ“ﬁyudauﬁLﬂu'gﬂwmmﬁmﬁﬂwm
#19 WugUammds Ufinden vieguisnadndug indnGesteturuiuiiussuulaglifindesimienisauiien
Foutu Fdlunsaunawaaduaafinnnnisindedudugiisnadadiominfomievansviafld dafu nsas
wiawatatunjuisuadedsanansawdsdiidu 2 dnvae fe LLU‘ULLiﬂmaLﬁzjaLaﬁﬁu'ﬁLﬁmmﬂ%yudaugmimmﬁmLﬂﬁm
yinifen vdoideninnawaaduuuuysni (regular tessellation) uaruuuiideanawaaduiiinintudiugUisuada

yanewia (lan Semi regular Tessellation wag Demi regular Tessellation wiSawmawalatufsuni)

o

A9 2 wawaaduwuuiausnd 4.8.8 Nlgluanuidedl

lan: Au3uns agas (2563)

Ausunisiuusdamawaatunalsnd lWuanniswuiglfunisinuatawasaatuwuulsni na1ife

FowawaatuisunfusiazuuuimualdlaeEuiisunanewdeusuinguwiiidnuiutesfian ntuiwnudiesy

o o

wanewndendu 9 WneSsnululufiemaudsdenuduunin dudu magaaduiieglunmd 2 Wugluuuivauniy

aw o Aao 1%

Tunuiseiiide 4.8.8 Lf‘ianmﬂLﬂumaLszjal,asi'fuﬁl,ﬁmmﬂgﬂ?im?{w (sTfaLflugﬂ‘wmmmumuﬁasﬁqmiumawjal,asﬁ’uﬁ)
mmfumuﬁaagmmmm?amLLazgﬂqumﬁauﬁmwh TngEeannanduuinianudsu

wonand §Afelivimsivdusaunssuiifsdedanidunuiiifunisaiimnats uiensdnidsmsiaus
Aldnseanuuuiunouds wenslddunewiinendamanilunudsslng nuanuisoves a%ums nssvuuns LazAme

o

(2546) l@AnwnsitalsunsuresfiumosifiotislunsinGedunuin iifesfalufusuafiuandisfuasuuusy
fgfusiudn ileiulssansamuesnsiniges uaniuanubangulunisiey Tasfidmnensdunu Fusou
stencils lugnamnssuin) fguslibusmednamuuiuingiudmdeiiuin Tasfunudedaifuiy wasmdoimvioy
fign uazlunuidoves afaiu dusiueg uazans (2561) Idiiauonisiaunlusunsudassdmiunsvedlsand
wuuniisan 9nnisaenesdmuigidyyviesiu Idduindimadulvilunisaiiainats uazdassaednfie
vdnmsyandnemans Insnsmanuduiusseniedviuseulumsdunilfuanueni saudunisulasavindlums
agviouany

nanlaeasulunuddel fidveenuuumensvesnssdosyuiUsedumi ifussumalannansiniosiag
Wyased thvdnnismaiausi (Visual elements) (wga duawe, 2542) sifuitugiilunisimuinsesnuu Tasns
anneussazBenainans Uiulassadrsvesmeodulimeny dnaiugunsadunsadesuuuyuiiiduats aonades
U 4355 anndad (2555). Id@nwainanes ddu uaslassadvesaiesuyassdunussgndlirenisoonuuuiaiesusisnie
LAEAINANEFNANNINNNSANYAT BRI
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diethaneiesestieiugasirnuiadseyse warvalesnulndunsneudu unduussiumalalunsesnuuunu
nszilasyuiszRuntilimsnuualy uazaieguuuuaglvivarnvateniniu lunsdnEesainaiednisysainis
mansnuAaziazadinmans {iuIsnTliengilareanuuutuneuds miudauusindnasuiade lneiSeswony
v a o = a - v v o ) a a Y
MeuAnvenagaaiulLuuiIng 4.8.8 ialdlunmsuidymmemsiaieaiieaivmnaeiiudunnatendnuag
anggnAu Uszneuiunsesnuuundadusinuuuy fianenenaieinis sdielugasidnaduandunanunisesnwuuany

waasrswady Jazgldesuieszifouitnisaidunuideludiudaly

4. 380un1s539
Tunsfnwiadsll fiselduvstunoumasuiiunuiu 3 dw fle meleneioonuuumeaisuasinssadians
MAATIEINNIREAINAY kay A LLUUAILNSEUIUNsgRaMnssesdind Taslufidasidunisesuieitnislu
2 dauusn TuA meliensesnuuumnmsuaslassainaany wasnsiezinsdeninany dail
4.1 MyuATIERaNUYYAINAI8UAY IATITT 198 7Y
wiopenuuunszasyuiUszdunts fifusstunalannaeiriosdioiugasd dlvaswandusiduuy

<

MEN30HARLAASININNTEUIUNITNNOAAIMNST TN
angvan Wudidnuiining ffudilunisdeuatsinniian wazeguinananinivueg duilduaendnues
WeIBugasr Weondnvarvasanevaniifenldideuluedesineiugasd liun nauaewmmun nauaenssangny

o ya o

waznquateteinszan tlumided ausidulddadennguatsmnun tun arvarewmnunludensgan uldlung

U

Wawainaie @unguatenssungny nandenateiunenenlunduds warareiiuen wildlunisimuiainay
warnguatetenszan WAndendnumuruestansyan wildlumsiawiainae (giegmsimuivesyide Tunguane
WITUNGNW Fan il 3)

aegnAy vieaeinvey siferdudn umeiidudnuazienzveandesiiougased vmihiiuiansuy
muuzfudnuuazauaswednie Wuaefiuanssanatendn dosdeuaeiivinaveuin veud wazdiuans
ypamruy fanunauazdadiuunndieiu Tnstusgiugunsameusuazaalszasivesniadouas fe ilellvianans
vunvugintududiuaumn e arenenlsl Wl wasanefivssAvgau lunsidel auzdidelddmdonasgndu
nauatendunen 311U 2 JULUU wagnguanglng Suau 2 susuy wnldlumsiamunaiaans (gitegianisiaulves

va v ' [ Y =
#7338 Tunduanegndu fanwi 4)
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ai 4 MIARTIEaNegnAl nguaendunen

4.2 MTUATILINITAEAINAIINA1LNANTOONUUUTY
iermunISseaiaaemensulaausindniasuadiaielvilisuuuuaevainvate lagagdlunisaniiunig
MgeuleaiunsyuIuNMITuReWIInAdamans BuannsirueaInatenguitnesnwuudniden tanimunlasesns
ugunselunguzunsasvindin (geometric form) udidnhitunewislunmsdanisyunsasuadinnnasiaguuuulunisse
FA
amanenssiosyussely
Tugwsieluil iumseduiemsuszendvguiunnisadinmansuiusssy ludmvesnisduiddassvemgufngy

o =

wUszgndlundinaansidensdn etuiwiwdsmsinsesingiidaivauuins wsenandndenilshe n1sdnes
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liiduegfunisulasmasviadnogrsnanunianisasiou Tnewaundudutuneuis (algorithm) TunsdniFes
a1na1y dnuNzveINIIAnFULUUAINaNY RN IReaIna1eflen1sUszgnduINIveInguauung 3 Yssuanlaun
naun19tsugU nauaRsasniiR uasnduausnsaodia fuurdnnisianlnsagudal

1) nqun1suu3yU (dinedral groups) %38 nguindns (cyclic groups) Junisiizudunuuvesatendnuuula
wuunile Wes 1 3UuuU svhnsvg aviey uasideuauny

2) ﬂejmammmwﬁdﬁﬁ (frieze groups) L'fJuﬂ15ﬂ13ﬂﬁuLLUUﬂJaaamwﬁﬂLLUU‘Lmewﬁa uFeenenuluszuy
aoslid Wlufimmadie uasliasnesnsidoununuane measfiistuiioshanniign 7 sUiuu Swnwsiaiinmualag
IUC (International Union of Crystallography) (f38819n158198¢3%a IUC 7 §UkUU WARIFIN N 5) KAENGUANNINTADY

1R (Wallpaper groups) {un1sirgusunuuresaendnuuulawvuniwnsssienulussuivasdia lluaesiiania

waglauuInsnIs@ouIUIY

n1suUas

b=

iy 180 89N ‘ »
i R Laii
| S
avvipuuuiuey
= - — Wone
i _~ lidd u_— Taii
= - it - "
AYVoULUIAg a;ﬁnuumﬁqJ plim {azv?amnnﬁq

-

U‘,/ 3 il

i i il
p2mm M p211 M aviiouLuULARY
\ N wr—

|

42 it
— —
p2mg | \pl‘ﬂ ‘ pl11

AN 5 UNUIN ST UNTIAaENGLALLRTUTiR

#an: fuuasann Liu & Collins (1998)

Mnmameaevan fithesniuudadentn udasguuuu AT ginaunasInFUALLUUaEVaN Sudu
nNMsaEnanFuLUULYIN Iy Wen1sidsanesiuvengunsvyugy 91nnseniunisly 8 sULUUTeeNaUNTS
gy léun RO Wunsuyuiaesy 0 aeen, R Wunsvyuiiegm 90 eaen, R2 Junisvyudieyu 180 a3, R3 {lunis
WyudEyy 270 83en, M1 1unisazviouduunu X, M2 Wumsasvieutiaunu v, M3 W@unisaziioudiudunse y=-x
waz Ma Wunsasvioudundunse y=x

NMTIATIERLardIaeenIsngy wudnsnseyilugduuy M3 uag M4 TdanansavildlumeujoRdmsu

nsalAnwil wavaneflalifinnuuwandiinainaneiiy Imeaesiiiiunisluy 6 suwuuwinguy
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5. Wanis33y
5.1 8an15ATIEi00nuuUaInaI8lasas19a e

Wieganuuuana1enseiloayuaUszaunids 2MsANvIUsETRLasTRLINITY09A18LA3 030 IBLUYATIA

o A

nuideillddndonaneesasdisugasedfiluendnunl anldlunsiaunniseenuuulunguanendn uazaregnAu el

v o

nszilasyuinatendn FITeuRININITEONKUURAREAIY ATl (WUINSHRIAINING 6 WazaInil 7)

U

P %

& o v av

FuzUnse JUnsansuliesiliivanvanegunse ildsupnuisntnidudvdeudnsa lun1sideilitzunse
wUawmdguausi iWugunsasuadaiiguianaaingunsansyideniall wasdinnusivads awisaundanasedd

wanva1ea Weai1ennuddingn danumangandunisyiiuwasndienans

v

A1uaI9a71e \JuaendnannIdaslugased kA a1emnul a18YeInIzan anenssungneIiIufenen

NaUT wazaENITAUNGNYIATUYA

f1ua Inudniinumuizaudenisesnuuy hunaniiuiidulngveanissiiowgyssrwasidudiugiu

a2

¥

nnsAnwInUIdenldavy Faduifiuvesnivue WewiuauiSeudy auienn wianedmsunisuseiunnueanils

fanelukazniguaneIns wazausantuavewileiasiinanfulaiduegned

U vaw o o

nszilesyumanegnAu fidutaniauinisesniuuusasau fsil (WaneianIng 8)

o
PV

Fy & & a A Yo a T o @ a v o

AgUnse sunsanssidesnluivarnvanszunse lasuanudeudnidudvdendysa lunmsidedldiizunse
FwaeuA1uv @3n5atundnneSesldianfuaruuIueu wazfuuisenienseilesanendn wWeassanudiaula

druaanare Juamarganniesesdieiugased thun aegndundunen d1uau 2 JULUU uagaregnAuatelng
17U 2 JULUY

Y o aaa ' a = v sal ¥ o = 194

iud Iimudndenumuizauseniseenuuunnaindvesaiedieiugaseailiinmsine Tagldiugiures

1ASIEBLUQYITIA Ap FLdes Fuae duiena wardiTen Woiuddu wngdmsunisussauanuasisisniglunesy

MBUBNBIANT waradeaUliaulassenInantle wazsanasiinandelmduagied

AN 6 MIRAUINGUABVENALNNUY LazAaIENTIUNgNEINURBRBNNEUT?
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GOC DI

Mui 8 MawNguMEgnAuAIEnduAen uaraegnAuatglne

52 wan1saeaInay

NNFuaENaNItNNInSeRsMILUasussngNLsTIAtialaNanatl (A i 9)
FULUUN 1 anemnu anansaaidunsialuguwuuiiuanesiuldvisdu 4 aanate Ao RO = M2, R1, R2 = M1 uay

R3

v v
PR

FULUUN 2 aenssamgnuiudenenndut asnsaaniunislaluguuuuiiunnesiulavisdu 4 aate fe RO =

M2, R1, R2 = M1 uag R3

v v
Yo s

Fuwuun 3 mefiuen amnsasnudunslalugiwuuiiuansnaiuldvisdu 4 aanane fie RO = M2, R1, R2 = M1 wae

R3

PR
Yo a

FULUUN 4 anePeinszan annsaaidunisialuguuuuiuandeiuldnsdu 4 amnae fie RO, R1 = M2, R2 uag R3

=M1
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MAUT 9 KANITATINALAIENGUNITULUVDINGUAIENAN

NNANITVIAROIMNUAELABUTEYNANGUNITUYUY NUTWULUUNGUAIENENTT 4 @INATY WABTLUY a111508319
e Iviyumeitedliegsnniigaanaisas 4 Uiy dduselusinsantuiazainaeannaaesioatsly

o

SnuaEnsNEInaNes
13U > 45U (1 set) > 4 35U (4 set)

WENNISAINEAT WRIWIAIENSUTZENALLINIITBINISHEA1NguaNNRT 2 IR (wallpaper groups) Fudunisiigy
susvurosaeraniuulawuuniwiesreiulusyuiu 2 3 IWluaesiirmatasiianninsnisidouruiu Ingiasan
wmggUuuumeaefiaielduanansiumingy ludunsunimesesilviliaiunsaasudanesviunisdeainaiendn

Y o P
19 fauaunsIeaInas (i 10)

6. onUsigwanisdiy

o

nuan19ide aunsaefuneraldlulssiuiiie ol
UsgLf U091 SHALINAIIUNITOONLUUAINATS WUIIENULLANTE V09818103 D98 BLUYITIF A AL
anansaudaliilu 3 nqu Ao nuanewmnuy nguATENIIUINGNYY warnguaeYeINTEan dnvasnauaemnuddnanvel
mnudulnenniian esandnvazvesmeasuanioonismnude uagiausssuvesaulngegadudn uinisih
amnanesndszgndliliAnauswaioiutagiusinniaiglunguanenssamgny wagnguatetesnszan MW

Tanefianusvatelauinni
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(5.8 4
\® g W | i HHUNITINAINAY
\\3&// Level 1 (nuina4 301 set)

Nampumuduady
Level 2 (naius setd ju énovd spt)

(o 1 Nudoe (translation)

how 3 Madue wpumandn270 own| 2

AT 10 FegauNLNITINEINAENGLAETEN

A33uden anenandiuau 4 ane Tun aremnun aeYeenszan aenssangnwiusenennauls wavaly
wIsBmaNMIAUYA druaegnAusiuiu 4 me liud nguanendunen uaznguanslnesnldlunsituainans

KansWALIFLgUnseInIndes Mnmsnwwud sunsanssdesiiluiivarnuaiegunss Aldsuanudes
fndudmdeudnsa TunwﬁﬁaﬁlﬁﬁﬂgwﬂLmﬂmﬁ"wﬁmwh Wugunsasuadaiiguuana sauate wagianuamsay
nszifosyusanendn Tdun sunsuUamasudiumi sue 10x10 wuRuns wesnsndosyusiaiegndu 1 gunss
Awdousnusi wua dxd wuRiles aunsathandanaSeddvainaesiu Weaiemnui#Bedn azmnuasmnziu
nsyiiunaekgsoIns dsaenadestuaiafeildfnwidesasnnslunseenuuuasinuaraiensadeslu Albert et al,
(2008) warnsINEIRAEBLsIAIAuNUE R weBulawdely Aziz & Embong (2017)

Usnfureanseenuuunsindesmanats anmsUszgndnisulasavindmastadananiseenuuutunou
3 wuhmafemaagresmsdaisanssdonuissduntiting ansateanamelunsindeddan malinsg
mauAsLazInLueSaneiungunivaugy Taefuwuuanendnit 4 maans adsguuuumssuiedaesdld
wniigaannangas ¢ ULUY wazilevhunseaenguauanas 2 A ansnsaainsiaFeddanansas 10 wuu Tnglsinay
mendn saenadastuniseonuuuiuneuislumetauTusunsudndssd unuilunuisovesauns nsswuuns uay
ANy (2546) waznszuaunsaismmaneisinianmsuasuvindlunuife vesniaiu 2adusiueg uasane (2561)
TunsnydusiolumaeifefienuifuimsthsluuuiidauwesnnaesiniFodUlvigidomgmisualiagnis

28nLUU Useiiuanuaisnduarandimingadlunsidnuiethundnssssauntaly
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7. asuywanis3ie

v v
v o

NUARUNITINAINAENANTUTUABUITNTTAS BN lIWLTY 910 1 dukuuatendn aunsadasedlansdu

10 gULuv Taganan 3 JUuuy (level 1) 93 7 sUnuy (level2) lusmAdoiiannnguanendniuviadu 4 a1e ldun

AUWINUN ANUNTTUNINIAUFADADN A1LATUVA UAzaI8YRINTEAN WiazaIna1et1ndasedld 10 wuu agudiuau
v & & o v o v a o cw a a v a

N133M3Eaiedn 40 wuuaIn 4 mamaendn warlddiluasmdndusidusuuiaunsandaldaswmiunszuiunisnis

geannIsuesing (Fegadannd 11, 12 uazn i 13)

AR 11 FuiuunssiUasyusinguanevian uagnguanegnAu

= v o & | < an'
AN 13 NTIRLITINTLLUDIAYYDINTLAN HaTaggNAY LUUn 4,5, 6 way 7
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Abstract

The research project on the Innovation of Designing Sugar Palm Fiber Wall Panel is qualitative research.
The objective of the research is to make use of wasted sugar palm fiber towards innovative design concerning wall
decorative material. According to the research, the framework and experiment have been arranged as follow;
1) Study how to make use of local resources in Ramdaeng Community by utilizing questionnaires and interviews

2) Study knowledge of local craftmanship in the Community. 3) Test the strength of sugar palm fiber by using Tensile
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Testing Machine (2010, Zwick Roell, Germany). 4) Survey market demand by using questionnaire and dividing target
customers into 2 groups, which were general customers and main customers. 5) Create public participation and
design thinking among the local.

After going through all processes, the researcher finally decided to employ ripe sugar palm fiber because
of its higher reinforcement ability. When putting together with basic pattern of local craftmanship technique, it finally
brought about an easy-to-use decorative wall panel. Apart from the questionnaire, the researcher had brought the
idea of community participation and design thinking to develop wall pattern and material selection in real practice

as well. In other words, the innovation would satisfy and benefit the local as a whole.

Keywords: Design Innovation, Wall Material, Sugar Palm fiber, Interior Architectural
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Abstract

The purpose of this research study is to propose a conceptual framework for measurement materials in
building projects. For use as a guideline for investigating the amount of material that is easy, convenient, fast and
accurate. Selectively study the proportional relationship of reinforced steel quantity to concrete volume of large

buildings with post-tensioned slab structure. 5projects as a case study, it was found that the proportion of
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reinforced steel to concrete between 93.42-97.89 kg/m?. The value of the relation of the ratio was then tested
on buildings of similar design and with the same design criteria. When the obtained value was compared with the
detailed cost measurement, it was found that concrete volume and reinforcement quantity were actually more
than those obtained from the detailed cost measurement at 5.86 % and 8.92 % respectively. The resulting values
differed less than 10 %, which were within the acceptable range. The amount of material needed for construction

projects can be estimated using this conceptual framework.

Keywords: Proportional Relation, Concrete, Post - Tensioned Slab
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2.2.4 NNSANYIANNENRUSITIEREILDIAUTENOUNA NI UNBAS1991ANSWABNAY 2 FU dRTIEIURIAYSENBU

o o

dfiey 5 dmsrdu Woun 1) YSunalduuudeiuildasy 2) Usinawaniasuseusunameunds 3) YSunaldivuudeuSunu

o

= a < o o a o a < o - I ) =
ABUNTA 4) ‘Uﬁll’]ml,ﬂﬁﬂiﬂﬁﬂﬂaﬂﬂ’m@Uﬁll'liu‘lllLL‘UU wag 5) ﬂimwmmaﬂiﬂﬁwa&mmawuwmaﬂm ﬁliﬂﬁl']ﬂﬂ’]l,aaﬁ

o

wazALdgLuuIAIHILYesRT@ILAING1 amsnthunduunmaiiefinsananugniesvingauvesiylsenisian

19 (Fade Aargyauiad, 2547)

I a

2.2.5 msfinwanuduiusidsdndiuvesiuiinlnedgreiiufionsvestiuinerdevuindn as 2 4u uiu

59 wuu Weyanliundiasieimanudunud launislunismiiiuindaneds (v) = 1.383 (Wufienans) + 33.077

thaunsitldluneaeufiuamsiiegns $1umm 3 wuu nud Ruiindededs Tesnimsuszanumauuuasden Sovay

0.50-6.78 uanNUUGINUI MuUsNTBnSnasefiuindnedy Ae WuNa1A1S (Sunun M. & Chookiat C., 2021)
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2.2.6 N3AnERaINveIUSIInsARUNSasaUS I awmanESuluaImsAIUMULR AUl nTdlAnwenaTiSeu

v
&

4 YU WU 324 8./55 ¥, YIEIUNNUANENTIUNITNITANYITUN UTIU TPUULATIATIRUULAT-ATU ﬁ'uzﬁﬁmg‘d
wagiiupsunsaEsuwinuasiuiiuisd wul dadiuveaninaSusiensuninwindu 167.41 Alanfusegnuianiuns
o 1 v v sY o 1 Ay o a Ao v o o & v oA
eAuduiusiudndiunldlunaasuivenasiseundsluuuadeiu wazduusluniseenuuumioudu e
g1 IFEuMUMULRLANI 4 Fu wuu 318 a./55 9. WU Usinamanasugiusintesniiaiila fevas 3.61 U

< a Ay ° v A v . < a & v LAy 2
winiaSuannitalianmsiuiniieiiosevas 8.95 Usunaundniasuimuninnnitdesas 3.09 Afildegluina
Neausuld (@iuv uudui waeyiesi geana, 2566)

2.2.7 115AnwIUTe U UUTUINMAL AU LYBINUABUNTAE A L34 (post-tensioned slab) wagiunsunInLaTy
wan Anw1e1A15 16 Fu wimdlslulsemadiowns wuin dndruveandnasusensuninvedasadraseuuiunaunds

839 (post-tensioned slab) Wi 133.33 Alansusegnuieiiuns (Nyome Tin, 2019)

2.2.8 nsfnwnUSeuiieulsnnatanseniisetensinerdt 5-8 4u way 3-5 4u iemUsunaanduiovas

%
o

Wiguiuusatanianun 3 vaan fie 1) Aeunin 2) widniaiu waz 3) Wiwuu Tuesdernsndn 5 nuan Ao grusinsiu
i@nose AU an Wy uazeudaindn saw‘?wwﬂ%mmi“aasiwmasuaaﬁyuﬁam'ﬁ warsonIeUIUINTVRIABUNTA
NaNIAN®Y NUT1 ATRAsTeIUSInaRuUnsA Wdnesy warliuuudeniisveiiufienns erasisdesszianien
Tndidsaiu (dlns uazmz, 2560)

2.2.9 9uTT815 09 The unit price implication of reinforcement usage in beam reinforced concrete
construction dnaIuTBMANLEIUABADUNIAATNLIASEIUNITEONUUUABES 9IS MUAlFUSINamanLES 1AL 200
Alansusionounin 1 gnuiadiuas anmsine enensiuvuusiuAulmldsunansenulussfumugusaiuanesiu
2 U3 wui SUSinaumaniaduieds 209.83 way 215.17 Alanfusensunin 1 gnuiadiuns undiAsasgIuiiimun
13 (Mubarak, Tripoli & Nurisra, 2018)

2.2.10 3Fui304 Cost modeling of RC building designed in different seismic effects Wu11 Usunaunaunin
waimaniEBuTeteA U uLuAUlniNEY 0.24-0.27 ANUIANLUATADANTINNAST Uay 20.42-27.18 AlanTusen1sng
wns ﬁv’&ﬁﬂﬁuaaui fudnuiuremmasasuinaiildfunanssnuidosanusufiulm (Smrati & Mohd 2018)

2.2.11 AduiFes Cost comparison for non-seismic (EC2) and seismic (EC8) design in different ductility
class nuin o sEumMuLRLlIUTInawEnE LRIt S esas 7-32.40 warUSinaimdnaSueiiniuiesas
28- 42030 Wiowssuiteuiuonsildldee nuuulidumuunuiulm (Ramli, et al, 2017)

MUy 9 11 Snnsfnelivainvane widwiansideieatu anuduiusiudadiureauiunamin
e UsnmsAouninvesemsalngildssuuituneunindause

3. sUUN UABUNIASAKTS (Post-tensioned slab) TiFun1sitmuni eldfuaiaisane 4 dausd 1951
Tasiduandssmaanizowsnt warldsuaudenetaunsuasludnssmeanineg visluglsy oomnside uazlueide

dmsuussmalnels udn15l9szuui u Post-tensioned slab Ausg1sunsvany waglasuanuioniuduiien 9

quiiaagUu (Tumcivil, 2022) FnYarvaIRUTUABUNTASALTY (Post-tensioned slab) wusld 6 Useunw asil 1) Flat

aal '

Stab Juunuiiusdafivanzivaulasiasimneila Adszezviweaaluusasiiamslndifesiu Jealdiu ewisnuu
91A15811NU 51w Tsausy mngauigaluyiesseyvinavea 5-8 wns 2) Drop Panel msldaumileuiu Flat

Slab WAFBINITTTELUVRLENNINTUAURS 14 WS 3) Continuous Band Winzauiulasansildiduniaansa 1saseu
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AuEN3ANE Span enunlusinunis uay Live Load hianniin Span e11lddia 15 1w 4) Beam and Slab Span l¢id

10-20 LUA5 WUEAUe1A13E1TNIL 81ATEs1TuEUsEley 5) Ribbed one Way (ussuufuraulaisfiansania

YSunameuninilldivanedulaseasaifidvingasgs wag Span e1unnifiessinufied uwag (6) Waffle wnsuangundmsu
osifmingsgs wWu uihanewivdmes e1aslsanu enmsawiudu Span 10-20 wes (Cpacacademy, 2022)
4. n1siadiunaaunaade uidelunsallviuaniddunsiaUiuanuneai1991ATAINLUINIV DS
Arnnssuanuuistszmelng (aan., 2548) wisesnilu 2 nsdl fsll
4.1 myiavFunseiunaunin wuswmNanvazesde1ns 1o 6 nad Ao 1) ABUNTAFINTIN 2) ABUNIALET
3) ApUN3AAT 4) ABUNIATIL 5) ABUNIANITENH way 6) Aeuninduln Usumsreunsailidvieugnuisriung
4.2 myiaUsialvaniasy Yanuuwuuneairsilauandld wusmudnvazesdenais 16 6 nsd As 1) wan
a < a < a < ~ & < . o oa s < & o a <
WESUFIUIIN 2) LHANESULEN 3) LHaNLE3UATY 4) IAENIETUNY 5) wantasuriladnd uaz 6) manasutula Usunaunén
A Al ya <, 9 a I3 a v v gy B - =
@uladmhoduuns wdmnmuiuaaniaiulaualiiiosseze svozve szagnu szugaoin MIisLAwdsme
Juwesidudauvmamin anduianugiveuninudasvuingudiendisiminveavaniasuuaazvuin

fam5197 1

= . Y] < = .:4' < =
M99 1 AUIYUINUN VDU NLEATULAL NI TN DLUANLATN (']?W]., 2548)

YUNAVANLESY (3131.) dwiin (nn./aL) msiite (%)
6 Hi. 0.222 5
9 1. 0.499 7
12 4. 0.888 9
15 uy. 1.387 11
16 Uy. 1.578 11
19 1. 2.226 13
20 uy. 2.466 13
25 uy. 3.853 15
28 1. 4.834 15
32 4. 6.313 15

ndsnlausunspounIauarUsunamanasuveteinsidne dideyadildumianuduiusiBadadiunes

Usinanusneg éedl A (1) amnuduiudssninsSunasreuniaseiiuiionms (2) anuduiusseniaSnamaniasuse
Huflorms waz (3) mruduiusseninlsinaminasuse Usinnsaounin

muaselupded lisuvsumsaeuninvenandy Usinauvdnasuendy warUsunamnsausivaiau post-
tensioned slab

= v

4.3 UYIUANY

Lo a X4 v o S v v & S o .
AuUNB1ANT A NUNENIzlATIE519181ASNNBAS19AI8TEUUNUADUNTADALLTS (pOSt— tensioned slab)

a ] &)
Iy A19190RS
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5. MINAFaUIAHIENS (Idelivaaennuiinasreuniauavivaniady lagldisnsussanasauuuasden
28481A15010814 311U 1 81A15 lagideneasniiguuuuadieiu wazdiudslunisesnuuumidouiu musunas
AauN3AuasANLESUlnRENANUTENNDIADIATS 6 Ustinn Ao §1u3IN e Ay Wy mildnduazdule nduwihdeya
v v = a o o w oAy o ) '
nldsntsuiisuiivAidadiunldnnnisyhueganeasiegns

6. eaziBenvaslasinisiidne lasan1siidnwii 5 Tasanis Wulassnsneadweinisyaineide ga 7-9 4u

¥ v
o

WUNAIA 5,790-7,250 ANTIUUAT AINEIAINA 22.40-31.50 LUAT IUIUTU AU 7-9 Fu Ugnafralingunnumuns §1u
a < % a a < & a o . &
sinsuudiandu Iassasiansuniaasuiman seUui uAoun3neALse (post-tensioned slab) AMNUIVBINY
post-tensioned slab 8321313 25-28 WwuRluAT wazgULUUMSESUWAN AUl 1 ndslaesialunedgianiuyuiseuy
senuuudmsuneaslusinanlisunansenuiliemnuiuAulm 3 Usnaemungnsensmalg we. 2550 5oe AMruans
Fudwmitin enwswTg ATINAmILYBE M Suas N UALTITasTUAsTuM SRS uas i euvaswiuAulm Tdduyslunis

AMunueanwUUlATE 1 uilouniY Seavden AN 2

AT 2 TvavdenveadaAsINSTANY

. TAsensh
NeaziBun

1 2 3 q 5
UsunmeIAs : 91ANYATNeIRET I v |V v v v
ﬁu*?'immi (m3.30) 6,734 6,100 5,580 7,250 5,790
ARG @) 31.50 26.50 28.00 30.50 22.40
St @) 9 8 8 9 7
anufineasns : NFUVNLVUAT v v v v v
Yminasmeluemns (ke/md 300 300 300 300 300
dwilnutisnedgna (keg/m? 100 100 100 100 100
MasaUszasraIrauUnIn 320 ksc. (cylinder) v v v v v
WanNay %y’u@mmw SR 24 v v v v v
wandeses %y’uﬁmmw SD 40 v v v v v

= a < & N o A
AN 1 EULL‘UUHﬁLﬂWmaﬂis‘u‘uwuﬂa‘uﬂi(ﬂaﬂLLi& GIJE]QIﬂsﬂﬂquﬂﬂ‘U']
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7. Wani1sAnu
7.1 MIMUTNINTAOUNTAUAY TIATIEYNIM NS U UTA UG T IuYeIRRUNTAFaT U0 1A HITEliMUTuns

ABUNS AN LI lUNNSTAUS U AL URBas19ASTRsT AN SSHAD UL sUSEwAlne muFded 4 TnswenUSuinsg
ABUNIANNUUITTANDIABIAS 6 Usziam Ao §1usIn Lan A i nilsdrduasula wudn Ysuinseeauninvedasinisi 1
Wiy 3,656 gnuiAfiuns 1asanisi 2 wirdu 3,477 gnuiadians 1asenisi 3 wihdu 3,119 gnuiadwns lasinisi 4
Wiy 4,225 gnuiaiiuns uaglasansi 5 wiiu 3,185 gnuiAiiuns uagliasgyimanuduiusiudadiuvesnaunin
& A ' o 1 a & A a o I3 ' a

AafiuoInls wull dndiunouninmenuino1A15904lATeNIS 1 1WA 0.54 gnuiAiiunsien1sIauns LAsin1sa 2
Wiriiu 0.57 gnunAdluasden1snuuns 1asn157 3 Wi 0.56 gnuiAfiunssienisauns 1Asanisa 4 Wiy 0.58

ANUIARLLATADANTIUUAT WarlATINISH 5 Wiy 0.55 gnuIARUATHEANTINUAT SIEaxBen AWNT19W 3

A15199 3 USU1RTARUNSALAYERdILURIUSHINTABUNIARDNUTIDNAS

Iﬂi\?fﬂi‘ﬁ ﬁyu‘ﬁ'mmi U%mmﬂauﬂ%m 5ﬂdﬁumuﬂ§mﬁia1ﬁuﬁmmi
(w5.40.) GIVEN; (Au../m5.4.)
1 6,730 3,656 0.54
2 6,100 3,477 0.57
3 5,580 3,119 0.56
4 7,250 4,225 0.58
5 5,790 3,185 0.55
\de 6,291 3,532 0.56
D 0.01

7.2 M snau ez Sins AU U e undna U e U 1m 3 (TS Inaumdn
EBumuLEIslunsTaUSInanuieadsemsteimnssuaauusssnelng suaded ¢ TnswenuSunamsnasy
MUUTZLANBIABIANT 6 UTZLAN FiD FIUTIN 181 AU i wilsAnsuaztiule wui inauwdniasiveslasinisi 1 wihiu
357,900 Alan3u 1Asan157 2 Wity 334,452 Alansu Tasansii 3 Wity 293,945 Alanu TAsan1s7 4 wiafu 405517
Alan3a waglasansi 5 windu 297,540 Alandy waydiasgiAnuduRudaudndiuresmsniaSureiuionans wuin
Tndumdnasusofiuiionasvatlasinisit 1 widu 53.15 Alanusenisiauns lasinnsi 2 wiiiu 54.83 Alanuse
m3auns 1Asan1sT 3 wihdu 52.68 AlanSusiemsaiuns lasensii 4 wiriu 55.93 Alansusemsauns wazlasenisi

5 Winfu 51.39 Alansufan1euns s1eaziden Aenns1en 4

A13197 4 USinaumdniaSunasdnaiuuesUSunamaniasuseiuianans

Trsentsd Hufionans USunaumaniesy dadrumdniasuseiiuiienans
(ms.4.) (nn.) (hn./ms.4.)
1 6,734 357,900 53.15
2 6,100 334,452 54.83
3 5,580 293,945 52.68

155



NsaisamyJmenssy N1sP2NIUUNA:NISADAS1I

AuzamInenssumans Maioanazunonaald umdnerdsumais,u

bl Ui 5 QUi 2 : woumA - ZIKAU 2566
Tasanisi ufionens USunaumanasy dndrumaniasusoiufionns
(m9.30) (nn.) (hn./n3.4.)
q 7,250 405,517 55.93
5 5,790 297,540 51.39
i 6,291 337,871 53.60
SD 1.60

7.3 MynsIsviandiuveunanasudenaunss ireyausinnsreunin 91na157 3 uazdeyauiunamaniasy
NS94 eszimanuduiusiudadiumanasusenaundn nundndiumaniasunenaundn Yadlasansi 1

v

Wit 97.89 Tasamsil 2 winifu 96.19 Alan3usiognuiarians Tasansd 3 windu 94.24 Alandusognuiariuns Tasans
7l 4 Wity 95.98 Alan3usiegnuiariuns waslasanisil 5 wihiu 93.42 AlandusiognuinAdiuns dediuvesndntady
semaunInfiAnsEning 93.42-97.89 Alansusiagnuiadiuns A1tade 95.54 Alansusegnuiadiuns mawSeuiioy
Fulsswadouins Serdnaiuveandniasusonouniaminfu 133,33 AlanSusiognuiAriuns (Nyome Tin, 2019) ATile
oundn aunne1aziinandiuuslunsesnuuy wazseAuaNguLsE ssnuRuAUlmAuAnAaiY S1BaziBon

f9m19797 5

] o < a =~
AN 5 dAAFAIUNANLAIUABDADUNTA

TAsensd USunaumaniesy USumspaunan fndumaniasusienaunin
(nn.) (GIVED) (hn./au.y.)
1 357,900 3,656 97.89
2 334,452 3,477 96.19
3 293,945 3,119 94.24
q 405,517 4,225 95.98
5 297,540 3,185 93.42
Laaa 337,871 3,532 95.54
SD 1.57

7.4 n1smAaeveIAITI0e19 UrteyaninerasnIddnyivia 5 lasansiiieluTeuiiguainuuand1asenig

o

ArdndiuveslunaminasudeUiuinsreunin Ine diduldneassinUinatanminasuuazaeuniauenauussian

99A0IA15 6 Uz Ao §1u31N @1 AU A mdsdnduasdule 1938nsUssunasnuuuaziden nedenanisid

P
& A

sULuuAdeiu wavfudsluniseanuuumiioutu Wuemsyninendy gq 8 Ju Niulivszunm 5,365 a319wns $1uu

11p53n15 Ui Ysumsaeuniawiniu 2,828 gnuieriuns wavUsunaumdniaduwiinu 261,926 Alansu dsnsnei 6
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A15197 6 USUIRTABUNTALALINANLESUYRID1ANSHIBENS

& 4 = a = < a
NUNDIAT (MT.1.) YumsAunIn (au.u.) Juamaniasu (nn.)

5,365 2,828 261,926

TyaaInNaTen 6 diesgrimanuduiusiudadiuvesnounindeiiuiens Jiasgimanudunus

PUFAFIUVRLUBNESURBNUTDIANT LarTATIEvdna LU LUANESUARARUNTA S1UazLDEn MIAS19T 7

A5197 7 dndrumaniaSuLaznaUNIAUeIRIAIieE

¥ dndumounsn Fadaunaniaiy Fodaumaniady
fiuiienans ey o : 2
sefufienns sefufienns flonounsn
(GEED)
(hn./m3.a.) (hn./n3.4.) (hn./au.a.)
5,365 0.53 48.82 92.62

.

MNNUUEITYIR AR E sFRdIUYRIRBUNT AR BT UN BIANST LAAINNISAN®Y 1NAT19T 3 AMA g UTB1ANS

U u

2939115779819 LAUTUIMTABUNTA LWINAY 3,008 gnuAnmes (5,365 x 0.56 = 3,004 gnuiediuns) A17lduinnd

|

Afilszanusmuuuasden fovay 5.86 WAladudndiuveaninasuseiiufionnsildiannisfinw 91na15199 4 A
FENUNDIA5VBIDIANTA0E19 LUSUamanLESY Windu 286,920 Alansu (5,365 x 53.60 = 287,564 Alansy) A19ile

oA = v o a
UINNIANYTTUIUTIALUUALLDEN 5088 8.92 AIN1T1N 8

a ™~ = a < a
M15199 8 LT UM UUIUUMANLETY

R . R Lo dneumdniaty
— YuaspounIn Usunaumanieau ‘ .
AensUsEansIM fOABUNTA
(uy.) (hn.)
(nn./avu.)
UsEaTIALUUaZEEn 2,828 261,926 92.62
21A15AI8E19 3,004 287,564 95.73
HAR9 (%) +5.86 +8.92 +3.25
8. asUwa

1y ¢

POUTZEIA LN

v
o

nsAny3deluaseildl aauensouLwIANMUAaluNI TSI Tanluunease annsinm

v &Y o

AnuduRusAudnaduvesUSinnmanEsuReUsuIRsABUNIATDIRAsILRlug AlT UL US AL (post-tensioned

slab) sanwuudmsuneassluu3ui a3 unansenuil ssanuauiulm 3 UShamuNYNsENTINMALNY WA, 2550

¥ '
A a oA

509 MPAUAMSTUEIMEN AUAUINUY ANAILYBIIASHaY LA UATaS UaNAS UMM SE A T puvaauHWAUlm
dnwazidueiaisyainerds g9 7-9 T1uau 5 1ASIN1T AU 91A1558%714 5,580-7,250 m1519as Ugnasied

njumILAs USInuTagreun3nuazianiaiy lnsusndinueeuninuazmaniaiunulsvinnesienans 6 Ussan
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Ao g1usin 1 a1y Aiu adedrduasdule [Wuumidunsiauiianuieainsemsmunumsvesimnssuaniu
wisUszinelng wud dndiuvesdiinamdniaiusensunindA1szning 93.42-97.89 Alansusegnuiaiiuns 21ne
aruduitusiudadiuildanmsdnmiselundal f3duldthumeaaeutuanasfegis 1 Tassns Aidsuuuuediedu
wazmuUsluniseenuuumileutu dnvazdueimsyainende g1 8 Fu fuflenans 5,365 Ma1aums Tnefdelauszanm
MAMuUUazden MUTuReUNInLasmANIALveIeIReIASUSEANANY 9 WU UTinaesun3adildaineiasiiedng
wnndrendildanmsuszinasnuuuaziden fesar 5.86 Usinawmdniaiuinnnitandildannsuszanasiauuy
avidun Sevay 8.92e7lduandnstuliiAudosay 10 a;ﬂumm%ﬁyam%ﬂﬁ (nsuvey@inany, 2550) Fathy NSBULLIAIIIAR
danunsaldmaasvusiaanlununeaialdsedunids ninddeyavediasenisneadruiisaneazviliteya

fianuundede wargndewnndslu vildnsuSinadaglununeasne azain sias awnseanszeziiantunisviau

asle

9. Volauolu:

o
o '

nsfnuluadsdifeyaveddasinisdeatiafion 5 lassns evsfimsAnvidudulngldswautoyadunndii
awhlidoyaiianuindefiouasgnionnndiy

nshedaduildanmsanuluadiluly adudssa q wwdesaenadostuemideluaded

Tassnsneadreiidnuiluad el senuuudmsunsadduus nailafunanssnuiiosnuiuivln 3 Vnana
ngnIEMTIEMIAlng WA, 2550 3o fvuanssuimgn enudiuniu msemutese M LA U LT sessUeIesTums
Fuvnuussduagifieuveusiufuln Setiagtuldinsudly Usuuss ngnsevms i wseing 9 uansnatu enaazdmaliien
Foduudsuutaduly

Huitemsfitanfinsanlunuidoadsd Wuluiamngaseademsiineadiisssuiiuaeunindausavintu
Lild i uilldaosenmst o Fsenmasiilinadldlumsusssnamenamand suld il ot uitdana 1S sudiou

fuAdnauilsannsanuideluasal

10. AmbinssuUs:zniA
YoUaUAN NEUlEUERAZWAL U INeIdumAllagTwIIAaNTEUAT Tatuauusuyszanalunisinide

11. 19na1s31333
nsudydnans. (2550). ¥aNNAIINITAIMUATIAINAINNIUN DTS 1NYEININTIZNTT. NUNATIA 1. NTUNNUNIUAT:

AsuUTNana.

o

v
o o =1 v o

F5eus JunIdng waslsTing wAunes. (2560).0115UsENNusIAAINRES 1Al BIR URNSESUSIAUenauladliaulu

wangavnkazUTuama. Tunsussndnings Imanssulesunsnd Aze9 22, 18-20 nIngias 2560.

)

Wade Aadyauiad. (2547). n13Anwinnuauiusiaaauavalsenaunanluaunease1n159ine1de 2 4u a1msu

§T990UNTI5UTLIYSHIMI. InenfinusIFnssumaEn L UMdin @a3rnssulesn dvninendewmalulad

=

NITIDUNATULS.

a

Wilng lvgdansel, Roeyesd aFaungalsat, Ssan 1iaseau warlnsas sedladin. (2560). ns@nwSsuieuUTinuTan

1

fOUUI88991ATNNDAY 5- 8 TU way 3 - 5 WU, I7InTsuaIsinwudadn, 7(2), 95-106.
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Usdny ué1919ma. (2554). nIsUssmmmdenieituiiuusinsalaeldsvismtagneasrnssney. Inendnus
AenssuenansumUudin avdmnssules) iwinedemalulaggsuns.
Wingan fing3ny, aused Foannsient uazuundng nausen. (2560). MsUsgInasImAieateImsiiinedesiaens
Uswndld ANFIS. lunsussaadvinisimnssulesuvierii A 22, 18-20 nangam 2560.
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