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Abstract

The purposes of this research are to 1) study the Surin Vocational College student manual
2) design the user experience design of the prototype student manual application 3) evaluate the
quality of the conceptual framework of the student manual application which is evaluated by
experts who have experience working in user experience design (User Experience: UX). The statistics
used in the research are mean and standard deviation by considering a 5-level rating scale.

The results found that the important information of the Surin Vocational College student
manual has a total of 16 important components. This information will be used by the researcher
to study the experiences of service users and used in designing the user experience section to
design tools used in further research. The user experience design process consists of (1) the
customer experience) (2) sketching (3) creating a digital product prototype (4) testing and refining)
and (5) launching. The results of evaluating the quality of the conceptual framework used to
develop the student manual application are at a high quality level, namely the value (X = 4.00,
S.D. = 0.63), the results are higher than the set threshold.

Keywords : Customer Experience, User Experience, User Interface, Application, Student Manual
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Abstract

This research has the objective to study the effectiveness index of teaching and learning
management. About combination circuits with a digital circuit simulation program through Google
Classroom study the academic achievement of students from teaching and learning. and study
students' satisfaction with teaching and learning. The sample group consisted of industrial arts
students who were enrolled in an introductory digital course. Semester 1/202 2, which consist of
15 students. Research tools together with organizing learning activities about combination circuits
with a digital circuit simulator via Google Classroom, a test to measure academic achievement
before and after class. and student satisfaction questionnaire. Data were analyzed for mean,
percentage, standard deviation (S.D.), effectiveness index (E.I.), and t-test. The results of the research
found that the Effectiveness Index (E.l.) of teaching and learning was equal to 0.7025. Academic
achievement after studying was higher than before studying at a statistical significance of .01, and
students were overall satisfied with teaching is at the highest level (X = 4.51, S.D. = 0.72)

Keywords : Online Learning, Google Classroom, Effectiveness index, Achievement, Satisfaction
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Abstract

This research developed high-quality charcoal briquettes from coconut shell mixed with
palm shell. Charcoal powder from coconut shell was replaced by palm shell of 0, 25, 50, 75, and
100% wt. The ratio of cassava starch to charcoal powder of 1 : 10 was used in this study. The
properties of charcoal briquettes, such as total moisture content and gross calorific value, were
also investigated. The result showed that increasing palm shell increased the gross calorific value,
whereas the total moisture content slightly decreased. In addition, the replacement of coconut
shell by palm shell in all ratios has passed the standard quality of Thai Community Product
Standards Charcoal Bar TCPS number 238/2547, which could properly be used as household and

commercial fuel.

Keywords : Charcoal Briquette, Coconut Shell, Palm Shell, Gross Calorific Value
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Abstract

Currently, the cultivation of livestock is the method that farmers use to raise cattle and
buffaloes. Many farmers choose to cultivate crops to feed animals due to their relatively low cost.
The farmers in Srisuk Subdistrict, Srinrong District, Surin Province, use napier grass and para grass.
The para grass was a grass species that was easy to grow and maintain. This research aims to
develop and test the performance of an automatic control system for the cultivation of para grass
in cement pots. Hypothesis testing has been conducted on the weights of nine cement pots
containing feather-para grass that utilize automation watering technology, along with data on the
weight of one cement pot cultivation compared with using labor to water the pot manually.

Research Findings: 1) The results of the development of the automatic control system found
that an automated system was developed, consisting of four parts such as sensors,
a microcontroller, devices, and solar panels. The system can be used to cultivate plants with para
grass in cement pots by controlling the factors necessary for the cultivation of para grass, such as
moisture and temperature. The system automation works according to the program setup without
human labor. 2) The results of the performance testing automation control system found that para
grass cultivates in cement pots can grow better than para grass in cement pots when watered
manually. According to data statistics significantly analyzed, the results of nine cement pots It
exhibits robust growth, reaching heights of over 80 centimeters, and thrives more effectively than
when planted in soil plots. On average, it yields a cutting weight of 13.33 kilograms from five cuttings

per pot. The average grass weight was notably higher than that of pots watered manually.

Keywords: Automation, Para Grass, Microcontroller, Solar cell
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Abstract

This research has the following objectives: 1) To design and develop a 3D model of
Venerable Phra Bodhinyana (Cha Suphatho) for use in developing virtual reality learning media
innovations. 2) To develop 3D virtual reality learning media innovations on the topic The Bodhi
Branch of the Dhamma Stream: A Case Study of the Teaching Tree of Venerable Phra Bodhinyana
(Cha Suphatho)' through smartphone applications and printed poster media. 3) To survey the
satisfaction of the sample group after using the 3D virtual reality learning media innovations on the
topic 'The Bodhi Branch of the Dhamma Stream: A Case Study of the Teaching Tree of Venerable
Phra Bodhinyana (Cha Suphatho)' through smartphone applications and printed poster media. The
researcher used a questionnaire as a tool to evaluate the system, which is a 5-level rating scale
questionnaire. There are 2 types of questionnaires: an efficiency assessment for multimedia and
animation technology experts, and a satisfaction assessment for users. The statistics used for data
analysis were mean and standard deviation.

The research found that the efficiency of the 3D virtual reality learning media innovations
on the topic The Bodhi Branch of the Dhamma Stream: A Case Study of the Teaching Tree of
Venerable Phra Bodhinyana (Cha Suphatho)' through smartphone applications and printed poster
media, evaluated by experts, was at a very good level with a mean of 4.26 and a standard deviation
of 0.57. The satisfaction assessment for users found that it was at a good level with a mean of 4.37

and a standard deviation of 0.58.

Keywords : Augmented Reality , 3D Models , 3D Animation
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Abstract

Online lessons have played an important role in online learning management since if the
lessons can gain students’ attention, their learning achievement will get better. The purposes of
this research were to develop online lessons based on Gagne’s concepts and to study the
effectiveness of the developed online lessons on learning achievement of higher vocational
certificate students for learning web design and development. The research method included 5
steps: 1) analysis 2) design 3) development 4) implementation and 5) evaluation. The sample used
in the experiment was 40 higher vocational certificate students selected by purposive sampling.
The research tools included the developed online lessons and learning achievement test. The data
were analyzed by E1/E2 and t-test. The results showed that the efficiency (E1/E2) of online lessons
developed based on Gagne’s concepts was 88.94/89.25 which was higher than the specified criteria,
and the average of post-learning achievement score was statistically higher than that of the pre-
learning achievement score (p < 0.05).

Keywords : Online lesson, Online learning, Gagne’s concepts, Web design and development
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waz Reply HIdu@onuuuuniSuudnyMy Text box dnsuiundannnuvsedudindns q dudenuuulng
A9 uay Library Seanansaidonliiazdiluiingunioyana

3) nsnseauliseAniisnnnuiiau (Simulate Recall of Prior Learning) ¥insnaaeunieutseu
(Pre-test) Aouiingunidsudonll elumsvssdiumuiifuesSounssfenudifufineSoudin
HdmsuSeudidonlnl §35uldsuiunsoenuuunisinadifteastsnuunagouosulat (aunsofunm
161 4 vie ﬁ'&ﬁ Multiple choice, True False, Short Answer, uag Fill in the blank
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1. nszAusganNadls

2. MsudeingUszasdinsieu;

3. manserulviseanfsanusiay
4. msuauaLeming

5. MIkINIINISISEUS

6. MInTEAUlIISoULARS

ADNLIANLINTD

7. Mmslvdeyatoundu

8. NMINAFRUANIANIV

9. Myduasuauamulung
Seuiuavnisianusluls

JUN 1 winnsalaou 9 TuReUMULUIAAYRINLE

a) naviwauaifionly (Present the Content) o iFoussAnfenug WuudFuinaus
domennd Il suuuunistiauadenn fnanednune wWu nistiauelneld feanu amils naiin
N9 UHUAIN 11519 PiadeulmIAvimd wagides man (Hudu Faasvih lifBeuRnmnudlalding
wazFoudlinnd nasnauiirunsmilunisdouiansiléumndy

5) NM3ikwINISiews (Provide Learning Guidance) fiamsnsedulidiseuinaiug uunly
lumsd@nwianuiivnd leaalemaligiSeuldldaudn iasiedt uagasdeifanssusieg Uiy
Learning box 1Hugan1si3suifignesnuuuiumn Imnzduevesdi3ou unsdsiidedisisie dos
oonuuulimnefuuiumesituiivoyueuvesiiiou uazannsntlUldldislusuuuumaEsunuy on-
hand ua Online TnetiuligSoudous uasd fifdemues uananilfunasesdaudunildiudaulums
dansi3ounisasy 19U Aspgua Annu dansiFeuisauiugnvaiutasiiogtnu SamUsyifiusa Tuwuy
Suiinvinuzlugamsideu ndeutinsussiulagldueundindu Starfish Class

unidsuoaularisielusunsy Edmodo annsaadrengueeslungulngle s aundnlunguees
annsavhauRasedeans sewiefulunguld Tneflaundnitoualundulng agliamnsadiunsidneuiu
Tungueesls fagui 2
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6.5

Sroup

- dsumdnunilid O [} Note @© Alert @ Assignment @ Quiz 1l Pol

wilnua o leuaadu

Group Code = Join URL
a sjmb5x
group|
Q Posts All My Connections
All My Groups ‘

(9 Folders group (Fstdnmnii 6.5)

@ Memb . groupl (Maeudnw i 6.5) Parents
viembers

. Everyone (All Groups and Connections)

Small Groups ® Usuvod a. to Wiisuudnmnilil 65
:“:E nadaumsuuulvdanas

W oroupt

- stuuaIneg.. @adin? docx

S DOCX File
e 8o

Manage

JUN 2 AvnssumsBeuluunieuesulatnmsaiengueeslundgslvg

6) nsnseAUliiSeuLanmuaunsa (Elicit Performance) Inglvigieuriianssudieg 134
Tdnou fuunBeu uansauAauiu donfanssu uasiufduiudiuszmiaiiou a3 funases JeuniGou
oouladiifidusiniunisesnuuutisnanuazminlunisdeasszninedaou §iFsunaziunasesues
in@nw anunsofamufanssunsFeuild faeuannsadamdonisaou 1wy downmaieidlents
Boudliiugidou undeusnnsanuazmnlinglumstsiniuanyniiynna uenanigi3ouanse
ailvandomsaoumariieludAnsuiufuldds Ianududusvesioniou uavannsainy
sufuipuldiadioudu Facebook Fsvlvvieadsuiimnmiavluazivanyfuaaunisalutiagiu

7) mslideyatioundu (Provide Feedback) ungi3eundsaniilévinianssy wuuiinsiavionsu
AL dﬁﬁﬁﬂﬂﬂgugﬂw%ﬁwswmaﬂmuuﬁuﬁ HapulagisyuaNSoaEyBUNaN1TUTEIIUALLES
Wlensedu mnufnmth mstasuusafionisuiuussianniSeussoson
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Progress /

Student Total

WA AL 100° 10/10

o 2

JUN 3 JaeuuariiSeuanunsaidigaziuule

8) nsnAgaUAIN N (Assess Performance) lagluunagauiiesnuadiuvedingusseasd
nassuidifuualy Tnswuuneaouldinunstssiiuauaenndoswesalsrasdiuidomanszain
Ao 5 viulasdndenuuunaaeuiiiieuaenadowiaus 0.67 ulduldduuuumaaey

9) nsdvasuanuamulunisseuiwaznisdianu g §33eadunisasefianssy
Backpack (eaifiutenansauma) dmsudiseu Fadudwddnlunsdafvienasdudaldvainvans
sUuuy waganusautstiuenansludsnaulivdenduiteaiuionansdusionumunnuiiay

luniseenuuunisiiesunisaeulivszaunadnialunisdaninieuiiu §3duldmdads
aUszasAveansiseuiidvualy szeg natlunisiSeu samfsanuuanssresuuuunsiFoud uas
sUuuumsAnvasdizouiielfifudoyatiuglunsesnuuufanssumsidsunisaounsoenuuuunieu
uarnsUszdiunansifoungauiuveamaioumsasuiivilinnudiiusuasy fauiusseninegGoudy
Jaouuariilousi3ouaud uq v liieuuasdaoul nddatunnd uh i iFsuanunsonaniuden
Usvauntsaisevintuldlasasaan awnsadilafieuiindudouanmsmiouinduSounntu dmwa
T 3pudarushilalusuwesnnty uenndgidoudsldsunatioundunnmadouldlaeiud dauduns
dasuiannnslunsiSeuwvesSouusazaulifunudnamigiSouudazau

3.4 msillE () unSeuseuladsedvinmsesnuuuwazinuniuled denuiluldveasiungy
ﬁﬂﬁﬂmwﬁwizmﬂﬁaﬂ’m%ﬁw%uqﬂ avesianedgsRe famedouFouivinseenuuuuasiaun
Bulas s1uau 40 au ldunlaennsidendiegrauuuianzas (Purposive Sampling) Aoutluldladuaq
Fnquszasd 3BnslHiadesdouazuuziiismsldunsouseuladlidndnuldidlanazverduseuniu
Famnaslunisiieu sudunsmadeuneudeu (Pretest) InslduuunaaeuTnnadugnsnianisdou udlw
tnAnwiAnwiunseuseulasiiulusunsy Edmodo Inei3uannvuaed 1 videdt 2 wazvuaed 3
muddu iWetihAnwdnwiuniFeuauauudddiviuuunnasundasou (Posttest)

3.5 nMatszidiuna (B) umSouseuladiwauidu Iddunsssdiuuazvaaeulneid o
mesumstaudeuazimalulad S1uam 5 au (I0C = 1.00) uazUsududlumuteiausuuznoutild
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naaoslduasaiungudleg1e n1sussdiudsednininvesuniiousoulad Usenaunie n1snn
UszAnSamuasuniSeume E1/E2 (uns udundns, 2551) laggiderivuauinsgiulin 80/80 uagns
Wi ueuNadugnEn1anI s uYeIiseuMen 1 sNAae Ul (t-test)

4. NaN15338

4.1 mansawiumissuseulatnunwinresnigsis Edmodo teumssuseulatfinaunan
sewii e-Learning Wwaw Social Network fisglewiflunssuiunisnsGeud il 1) teliingasreionsou
saulay fdnSouanusadisinuardsnuld 2) dnisuaunsodwazSulnduau Edmodo wazsnian
foyaldviud 3) aguartini3ouaunsafesie doastunasudstudenlusuuuvesulay uar 4) agannsn
A519FDUAVUANTANUENIUENNTANY kaglpruuuanuriuduled Edmodo fhegramtinaeuniseu
LLamé’a'gUﬁ il

BEHDDD DB

JUN 4 AvnssumsSeuluunieueeuladl

4.2 namsAnwUszansamvesuniFeuseulal MianmuLIAAYeINLEME Edmodo e
E1/E2 wudn uniFeusouladfimunduiiussansawgendnnasiidinunlidszdu 80/80 Taglden
UsenSnmainnsyuauns (E1) Wi 88.94 uasAUseliuusednsnmainuadns (E2) Wiy 89.25 f
51971 1 Been E1 azdudufinunzuuniildnsussiduszninaSouimeuuutuiininuziazueUnain
Hu Starfish Class dua1 E2 lda1nn1sinsgianuuunageundusen

A13199 1 wanmsimuuneueeulatnuuuiAnuesngiie Edmodo 3rnisesnwuunasimuiuled
dmsulindnwseauusenateUnsivantugs

39N3 1 | azwuu | avade | dawdeaun | UszBudaw
dnSeu | Hy (X) | wmsgu (SD)
Jseansnmannssuiunis (E1) 40 30 16.50 3.21 88.94
UszdvBamannwaans (£2) 40 30 21.17 3.16 89.25

' v
¢ o =% '

4.3 nan1sfnwUszdnsamessuniieuesulaufivaundunanadugnsvnianisseuveindne

srauUszniadetnsiv@ndugs sredviniseensuuiaziauivled wudn nadugndnanisisoures

a

nAnwmAtldsunsInnisiSeuiiiaingusgredidudfynieadiansedu .05 uanwianised 2
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A15199 2 HansiUSeuisuALULLRAYNBULAYAINSISBURUUNS sueula

n1SNAgau N X SD df t P-value
AUy 40 16.50 3.21 38 20.79%* 0.000
PN a0 21.18 3.16

*udrAgynisedanszau .05

5. afusnenanazasunag

5.1 a3UNansIdY

nsmuunsusauladnuuunAnyeanigiieinnisioul edvnmsesnuuutariam
Sulas dnsuiinAnwssdulssmaiedasindndugs fiiunssuiunisoenuuuuasimogadussuy
5 dunou wardiuunAsesni 3aﬁmsﬁﬂﬁwL%'auﬁﬁmm%uﬁ@mmwLLazﬂizﬁw%mwmmiaﬁﬂﬂiﬁu
nsdnfanssunsBousldiduesnad aniindsnausaagesddsznouiiddyiiuniFouumiFeuseula
auuuIAnveang luuniSeuseuladifuszuunisiouifinaunaiusening e-Leaming uag Social
Network Siusglauilunszurunisnisifous il 1) 9reliagaraioadouseulay finidouanunsoudi
Sazdnuld 2) dniSeuaunsadaazSulndniy Edmodo wagdniandayalaviui 3) asuaziniseuy
ansnfaredeastunazuisiuienlusuuvuesulat uay 4) aganunsonmadeufvuanisasy
anugn1sdsunarlinzuuunuiiy Edmodo namsimuiuniFsussulatnuuuifnvenidiile
fimunmaFeusseivinsesnuutuasiauiuled dmuinfnvssdulszniaietngindndugs

a

WU uniSeuiiuszansnin 88.94/89.25 Fsgenininasiinnsgiuiinivunly wagnamsAnwuseavsam
gesuniSeuosuladiifaunusdenadugninensiseudeioudiovazuuuanmnedeunouasnds
FeuTeIlnAnY) WU ﬂsLLuuué“qL?auqnﬂdwdau!%suasmﬁﬁﬁﬁﬁzwaaﬁﬁﬁisﬁu 05 Fadulumy
aufiguinel’
5.2 AUTIENA

5.2.1 HamIfaukaeAnwUszdvEamussuniSeuseulavnuuuifnvesnigiewamuinis
Fousneinnsesnuuukasimuiuled dwudnfnwssiusenadedasindndugs fussaviam
andunasiinnsguiidmualy uanchunZeudiiteaindunivssansamundedomaeldiuns
Useiliudszansnmandidennny nedaunmegluszduun fsiidesnanmsosnuuuniadouless
Huszuu nseenuuuunidsussulaifidelaBandnuumiudnuesng 9 suseuindaglunisesnuuy
unBswinlrunideuiussansamesdusnauvesundeuiifielud Smduadimsiuseanensie 3
Ailansldau dauiiemnmsideu udwonidu 9 miensideu lusazmieldulseenduidodons
IﬁrzliﬁaulﬁﬁﬂmLﬁammmﬁwﬁumﬂdﬂﬂiﬂmﬂLLazr;:iﬁtmé'fammmﬁ%Lﬁam‘%auif vidonumuiadedinuies
Ao9N15LA mﬁﬁhLauaL‘ﬁ”ammmgyﬁmwL'%Emaauimi Unaualuguuuuves PowerPoint 4n15UsTE18
w¥ouanse iomaruinionduneunisinetwasidondliofidsufnuavluuiasrue awnsar
wuuneasuiitoidunsinarudnanisiseu WevihdiSaudgSsuaansansuravesuunaaeuidunis
afeufduiusseningSoukaasiaou wazanunsainvinvevesliioulaensussiliunaluiuuduiin
vinwrluganisFeu ndoutinsUssdulaelfueundiadu Starfish Class SnvediFouanunsofnuious
shesuiosldnasnia lidinanuiidunismevaussiemnuunnmsszninayana fisuamunsadoundy
lununmuunSswdulanasaaidiesaunul (chat) In32a1uLa3ul (web board) {138ua1150
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wandgumnudn vieaeunuagiaeudleiintoads Jeaenndestuiduves Aaendl sinseassd (2557)
Bosmaiauiunsdaniniouduudessulay Edmodo MeivieeuRumes 3 sedututseudnud 3 4
wuUsEansamusaununsianisiseuuudeseulay Edmodo Meimasuiuses 3 fA1UszAnsamw
E1/E2 painausi 80/80
52.2 mamiﬁﬂmﬂizﬁm%mwmaawL%'auﬁﬁmaﬁamaé’qu%‘mnmn%‘wuaaﬁﬂﬁﬂmwﬁu

Ussnmefletnsinindugs fasuuumdaFougaininteuFousgiaiiduddymaadinfissdu 05 szmuJth
P AgIUARalY Lumﬁ]’mwLiﬂuwwmuwumumvmumiaaﬂLLUULLavwwmamaLﬂuﬁ U 5 Suneu
wazfuiAnveang sae¥u wmnnsal 9 Suseu wntaeluniseenuuuuniFeuseulativilinanisFousi
AntiuagiiousnanmsviuuuneaeuisdmaliuniZeuivssansam SniadunadelemaliiudiFeud
faruuanssiuisnuanudaruan dilenaldinatlunsinwundeuueninandoulunsiiuis
mm%’lmwﬂmwmL’JmLLaansmqmmmami mwummlmwﬂmuammaLsuﬂa)uaamnmaﬂﬂwmwmLmﬂm
naoAlIAn Fsdenndesiuideveialovdnd duniaissa (2558) ‘vrw@,Jmwaamqmawwmlﬁauimuaa
oaulay] Edmodo Tasidenlusiu Quest base iremsFeusidos Language vosindnuiuiiseudnud
7l 1 InsazuuumdaIouganinneussuiissiutoddty 0.05

nsmuunisueeuladmuuuanveanugiitoimunsfous 1udnuiimadeniuiaula
ddulfaoufifosniaidunszuaumaBsuiuuuiud induazdoniu il Souansildlussesnasn
wazanansnszduliiAnanudsladismaiununiu isufufduiuslunindou msdisinm
wngauvedlemiumedaiiiunld uagenunialavesdeds

6. TaLauauu

NuIfeiivsslevidsodaoulunnsedu awnsainlddssendldlunsiaununSeusieseuuns
FansBeuiuiviaduszuuitannsodavihunEsusas uuumaaeuldnuiidaoudesnisainsaduiin
Foyanis Wldszuy Tuiinnanisiuuuneaey Tasansedinneiuuunedeuyesindne iefnyina
mMeFeudiizou aunsaSeudmenues wifEsumsiausuiaveulunisFeu JsazdaeliinsiFouslag
unisuosulatmuuuiAnvesnugiiioiannnisFeus vesisouussganugnsimnsuaziinyssavnaly
na3eusldognauiats lneraounosteduundefidoulidla lumsvhideadstelaisinisiam
unSeuesulavluseivau o sauldueundinduiasmaiaiiviaul

7. inAnssuUsznne

mﬁ%’aL%@ﬁﬁﬁL%ﬁ]qa'aalﬂﬁqsﬁmmﬂﬁ%’ummaqmiwﬁ YovaUANATOIUATI Titiossmundngns
U0 uf Unudin a1n3gningimansdnw (reuiianes) Aneinerrmans inninetdeauausil uay
naemaulinsraniiiduistomniniliamsond1ildvan §isesdneudduanunsanuasidils
SufBsannvinu Tevensuveunsyaas ol Tomail

L@NE15D19D9
fiaendl sI039assA. (2557). nMsawILaunIsIan1siteuiuudesaulail edmodo
183Y1ABUNINDS 3 923103 SLAUTUISENANWIUN 3. 15958UT1UNTDI d1TnauURNUn
ANSANWILTENANYT L 39.
nasan yaalu. (2564). “n1siSeujwuunaunEaIY Blended Learning 113 New Normal”.
4 -4 a s Y v < 1%
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Abstract
This research is to create a web application for design bamboo fan patterns. The pain point
is about the limit of user ability for design new bamboo fan patterns. The purpose is to simplify
and save designing process time. Including how to make bamboo fan to meet the needs of users.
The application has 4 steps to create the bamboo fan patterns; 1) select the background 2) select
the icon 3) fill the text and 4) generate the procedure. The overall results of the application

performance evaluation by users indicate a high level of performance (X = 4.39, S.D. = 0.58)

Keywords : web application, pattern-design, bamboo fan
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1. umi (Introduction)
finanuduianinanusuuuundsiaulneluatoneuduiulunsiuniamnln vieldlunilosinia
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3. 3501597

3.1 MIIATILAUATODNLUUTTUY

ASILATIE mLa roanuuusrUUIgldununInedunea (Unified Modeling Language: UML) die
wARsPEITUS TR AAwNg 9 iusuuwumuaalﬂmm TumsineissuazBuannuaunmgaina (Use
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Abstract

The objective of this research was to find out the causes of slope failure of Highway No. 211
Pak Chom-Chiang Khan Section at Km. 153- Km. 155 (Ban Hat Bia-Kok Phai) by Finite Element
Method using the Plaxis 2D program. The findings were as follows: When the water flowed down
the slope, an erosion process occurred in the toe slope area, spread into the soil structure point 2
in the fill Slope area and point 3 in the back Slope area. Remediation was based on the method
of reinforcement using mattress boxes. As to the results of slope stability analysis with the Plaxis
2D program, the safety ratio was 1.66 passing the safety standard (Navfac Dm 7.01, 1986). Erosion
control of the slope by using geotextile reduced water permeability, helped increase stability ,and
reduced the risk of slope erosion, including easy construction and easy transport and access to the

construction site.

Keywords : Slope Failure, Limit Equilibrium Method, Finite Element Method
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Unnwa-Teseu 7 n.153- na.155 (Grumade - anle)

2.2 iiefnwuuamenistestusasudlomsitivesdean Afanumngamisduassgaans
wazdAmnssy amengautuiui

3. /N5

3.1 ﬁqauuag’mmﬁﬁammL%qmm‘[.maﬁmmﬂ’liﬁﬂ’limﬁmﬁﬂixﬂaumdmamw warguluuves
MATRGEn Tnefiansanandssnnuesiu wavesdUsenausiagiinsanuluuinaiifiansith was
Haduaeueniionaazdamansenuson1sIoh

3.2 é’wsmﬁyuﬁqﬁﬂismﬂiuu?nmﬁvﬁmsﬁﬂm TngidunisdrsrafifisineguemuintsIoa leiun
munia e wazawandegunsaliuinsser uazndesdrnanitelfiudeyalunsihuuudiass
F13Uii3 FAumegiuhlunnaeunnauBnaiesufoinis lasnisyavenaaeufu (Test Pit) s
\fuogsiuiimnudnanfadufisasluszana 1.00 Wes - 1.50 wns $1uu 3 Uoviaaey Tusumis
$iN9 9 AU lé’LLﬁqﬂﬁl U3tuToe Slope a;rm?iz UsLINFill Slope a;rm?B U3LI0uBack Slope ﬁagﬂﬁ 4
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JUT 4 [nluansnisiiudiegneiu [v] uwansgaiivhnsiiudiegnsfuieiSyavevaaeuu (Test Pit)

3.3 nageuAanTRugunnudmnssuluiesuJiinas ewndumhumegeulsainnisym

v
e~ a

nqunaday (Test Pit) ﬁqiuﬁaﬁﬂﬁﬂ’aﬂﬁﬂfu szifunsmageumauanUAN ugIUNIIAINTINVeIAY
Usznaulume

- ArzsimawiadinAu auNnsgIu ASTM D422

- MSUASA MUNINTFIU Standard Proctor ASTM D698-78

- NAgaU Liquid Limit AusnsgIu ASTM D4318

- hdssuusadoulngnsauuuliingiin(Un-soaked Direct Shear) AaisnAg 1y ASTM D3080

- hdssuusadoulngnsauuuutin(Soaked Direct Shear) AuuInTg 1L ASTM D3080

o o
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3.4 71A51zsilan o n neeutsann aqeds lnlunddwmudlaglelusunsy Plaxis 2D (Program
License: Pongsagorn Poungchompu. 2021) Tnsiuin1siasizAatssnmasiliaie pondu 2 anns

A anmyveaiuniiauduunigeriliasindifesiuaugunusssue R daanunuIuiugeEn uag
an1evesAuniinNiugdsrnlaagilvauegluaniigingn lnerauaudivesiunldlunuuiiaes
wandlun199 1 wagansen 2 mua1au

M13199 1 AuandRvesiunianuuuninldlunuuinaes (un soaked)

Parameter Back Fill Toe Rock Gabions Unit Remark
Slope | Slope | Slope Granite
(GC) (GC) (CH)

Dry Density | 17.4 16.6 17.1 27 22 ** kN /m’ HANITYIARDU
Dry Unit 17.2 16.3 17.1 27 22 ** kN /m’ NaN1INAADU
Weight

Wet Unit 20.2 19.83 20.1 27 22 %% kN /m’ NAN1INAFDY
Weight

Cohesion 25.5 24.25 13.5 55100 300 ** kN /m? NaN1INAADU
Friction 24.71 23.2 26.24 51 37 ** Degrees NaNISNAEDY
angle

Young s 21000 21000 21000 | 5000000 4.00EQ4** kN /m? Joseph

Modulus E.Boles(1989)

Posission "s 0.35 0.35 0.35 0.27 0.30** - Kulhawyetal.19

ratio 83,Budhu2000

HoriZontal 8.64 E- | 8.64E- | 8.64E | 8.64E-08 | 8.64E+03** m/day Whitlow1995

parmcability 04 04 04
Vertical 8.64 E- | 8.64E- | 8.64E | 8.64E-08 | 8.64E+03** m/day Whitlow1995
parmcability 04 04 04
**( Rock Mass Classification 1999 ) **
a1l 2 auuaniFvesiuiiianutugeildluuuushans (soaked)
Parameter | Back Fill | Toe Rock Gabions Unit Remark
Slope | Slope | Slope | Granite
(GO | (GO) | (CH)
Dry Density | 17.4 | 16.6 | 17.4 27 22 ** kN /m’ HANSNAFDU
Dry Unit 17.2 16.3 17.5 27 22 ** kN /m’ NAN1INAEU
Weight

Wet Unit 20.2 19.8 20 27 22 %% kN /m’ NANINAEDY

Weight
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A15719% 2 (1)

Parameter | Back Fill | Toe Rock Gabions Unit Remark
Slope | Slope | Slope | Granite
(GO | (GO) | (CH)
Cohesion | 19.3 | 12.7 11 55100 300 ** | kN /m’ HAN1SNAFRY
Friction 27.67 | 26.62 | 28.72 51 37 ** Degrees NAN1INAEDY
angle
Young s 21000 | 21000 | 21000 | 5.00E+06 | 4.00E04** | kN /m’ Joseph
Modulus E.Boles(1989)
Posission s 0.35 0.35 0.35 0.27 0.30** - Kulhawyetal.1983,
ratio Budhu2000
HoriZontal | 8.64 8.64 8.64 | 8.64E-08 | 8.64E+03** | m/day Whitlow1995
parmcability | E-04 | E-04 | E-04
Vertical 8.64 8.64 8.64 | 8.64E-08 | 8.64E+03** | m/day Whitlow1995
parmcability | E-04 E-04 E-04

**( Rock Mass Classification 1999 )**

4. HanN1538

4.1 Han15inseiiatosnmvendaainalelusunsy Plaxis 20 tnelddeyanmautivesfull
AMNTUUNG wazAuaudRvesunilnuduge dAdnsrdiunulasadewindu 1.445 uag 1.250
mudu Magun 5 Fadurdnsdiumiulasadeuinninnasivazuiniuinasituiiiimmualii 1.250

(Navfac Dm 7.01, 1986)

FS.= 1.445

“Total displacements |u| (scaled up 0.200*10- times)

Maximum value = 4612 m (Element 209 at Node 2745)

(]

P

L— x

“nm

téun

nnnn

Total displacements |u| (scaled up 0.200%10-3 times)

[]

U 5 [nldnsdanulaenievesiunianuuund (3] snsidiumnuasnsievesiunininudiugs
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IT, 7
4.2 nansinseiadesnnvendeaiadielusunsy Plaxis 20 Inslddoyanmantfvesiuii
mm%yuqa wud%ﬁaﬁwﬁiuam@@amm Annszuaumsiaezuiian Toe slope gnany Wingdlassas u
auqﬂﬁ' 2 Us1ad Fill Slope LLazﬁ]ﬂﬁl 3 U310 Back Slope TnsdlAtdnsidruanutasndoianu 0.39,
0.40ua% 0.41 My Wurdnsdnnuasniosmninnaritusiisimuelid 1.25  Navfac Dm
7.01 (1986) fs3u 6

AW M S0 SK R BR B Ak am
[T FENERRY RV Y N B P

R BT [T R T S VR 500 2 W s

L T Ll 1 2 T | L Lo | x L Lt bbby L)

an n0 -
2 0
e 3 .
1 - i w
a5t A N

4

aWORM WO KO B [

Total displacements |u| (scaled up 0.500 times) Total displacements u] (scaled up 0.500 times)

Maimum value = 1,194 m (Element 207 at Nede 350)

(n]

&0 AW e o sm

o am o w0

Marmum vale = 1443 m (Eement 140 2 Node 1594)

(2]

FET T T I 1)
TN

ETI] )

a
— 1l NI I m
- m

=
o

Total displacements |ul (scaled up 5.00 times)

Maximum value = 1.033 m (Element 206 at Node 2732)

(]

JUN 6 [nIgnsauanuasnsiusian Toe Slope [v] 8ndmmnuuasnsisusian Fill Slope [A]
gngauauUaendeusian Back Slope gniinnziaranaiuaingadl 1 lUeedl 2 wavduan
au 9073 T @n1eAuniianuugs
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4.3 Anwnnsdimesndmanon15iUAYe9lATIAS1 (Parametic Study) MANUENWUGIZIN9AT
l@tesnINTIan FS Aunisilmesndmasion1sivhvedlasadadean tauivieumdn(y), AU
a9t (Slope) Ineviin1sdnw (Parametic Study) anuagiiuainisazsilasidunnnanas [uainsi

TunAauy wuindlonthetmiiniudue FS anammiannis FS = 0.028 () + 1.740 @1 R? = 0.994
Turazfinnuaindu (Slope) WLTUA FS anad amaunis FS = -0.036(slope) + 2.608 AR = 0.993 ¢
JUNT uay JUN8 mudsiy

AUAINUSSEUINEigs MW annULIEUIN

1.34
1.32

13
1.28
1.26

1.24
122 -0.028 () + 1.740

1.2 R®=0.994
1.18

1.16
10 15 20 25

daunlulaanne(Fs)
T
v
] "

29I

wigauin (Y, kN/m?®)

JUN 7 Anuduiusseninsafiosnmlsanaiumiigtinin( Parametic Study)

AMUFUNUSTENINETNINTIAAN VAU

1.8
1.6
14
1.2

0.8 (FS) = -0.036(slcpe) + 2.608

fruanuilaaant(rs)

0.6 R? = 0.993
0.4
0.2

3091

30 35 40 a5
auziu(Slope - )

JUN 8 anuduiusszniaaiesnmgaaniuaudu( parametic Study)

a
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n1stesfunazUsulgsuiluadosnmdminusiunimalmagay 211 aeudinvu-leaniu
# n31.153- 09,155 ( Srumade - anli ) Aorsanudlumeiaasumddasnisldnaosainmaouummsa
(Mattress Box) Fafiudsfinesldiulaealy fianumnzaniemindandvnslveuasdnvazniessdl
Junihmngedu wazidulumuunasgiu (Mmsdesiunsividaiauaznisinenznsuniamad, 2561) uag
(@:ﬁamiﬁﬁa%’ﬂmmwmqLﬁaﬂaﬂﬁuma%ﬁwﬂ’wmaLLazmimﬁauﬁaﬁuaﬂLﬂ'?jamﬂ ASUNINE, 2551)
sansdestunsturnuresidsuulodunsesi (Geotextile ) mutunousad

168"3%'ﬂﬁﬂaﬂﬁ’ums%’umwmﬁﬁa&JLLt\iu’laé’aLﬂiwuﬁmﬁmmﬂi’amiwﬁma‘ié’nLﬂmwﬁﬁﬁﬂmauﬂ’a
muaumiﬂmmvmawuﬂuuavmimmwuaqm (Voottipruex et al,,2013) Tagvinnisnaudulodunsiei
ﬂaummﬂaaqammmmmwwlia LwaﬂmnumiwmwmmmeaswmmLawwummvmww

\eusiees napaAMYIBULNIMTA (Mattress Box) Fagufl 9

3UN 9 nsldruunuledunsient ( Geotextile )

NaLETuAaIweLTIaIn n1skilulaedsiatuidivesdainiiunaeainniiiewninsa(Mattress
Box) Wan19itAsIzilatesn nveadsainnislusunsy Plaxis 2D da1dnsdiuanudaondowindu 1.66
f13ul 10 naosaIamtnBuIMINga ﬁ%ﬂﬂﬁuﬁﬂﬂLLﬂj‘l«lMW‘d’lﬂﬁ’ﬂLﬂugﬂ‘ifiﬂmgﬂu amﬁmdﬁwmmmﬁﬂﬁu’a
yinndoudingd, indeudingdnauegiiilon (Al-Zing) uasiadaudeing@iuiiil (Judu nassainnivie
wasa aeesdiunedns unaduding unsdnulane unstuusulaogune uay diln ndesaanae azgn
wadudesdhouiulnozunsy fiszey 1 was muaruemvendes axiuiunseiaiu onuuduses
ndes wiumIneuazduUszneutudugudivasuiiui SaamiRduieiu ndeandeu wifltuindes
mene wazanfildianndn msdmnendeadutugrieduiiuszuun Tasedaieldlunutestunisin
eAneg MumuRewsen waziiunsivadouveaildd Gsndesarnmgneimifidulasiadnaduiiu
Hewga Jestumsimangvidonisindeusvesnanudumsiiuusaumilitudann fgud 11
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JUN 10 dasduanudasadenmsunlalagdBiasuidweudmamendowminninguinivsa
(Mattress Box)

"
g g g g g
] 1 l | | | |
400 NN NSNS NN
00—
. Eack Skpe
0]
N P /A soon Rock
o=
.
u Tob Bam FIG. 3 Revet Mattress
u
ane
[n] (]

JUN 11 [n] WeSumaweudenia [2] NaomInninguunivsa (Mattress Box)

5. afiusenanazasUna

MNMIANYUYNILEDETANTDUTIAIN VUNVEWUBE211 aoulIntu-LTea1u 7i n.153-
n1L.155 (Grumende - anld)

5.1 iansiasgiiadesnmveadsanuinaiiinisAnwdiedslnluddauwnd Taelusunsy
Plaxis 2D luannzvoshuiifinrudugsdsaildagiliauogluannzings nuirdadnsdiuai

°

Uaeademninnaeituiinvualii 1.250 (Navfac Dm 7.01, 1986) lngilanmsaintlvaasgideainisy

o o
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\AnnszuaunsinezuTiang Toe slope uazdpsqanauludsndl 2 UTani Fill Slope wazqail 3 Ui
Back Slope

5.2 melesgimanudiiusseiaaiosnmvendsan FS fumafimesiidsmanenisidives
39817 (parametic Study) wuidlefinsiiutueamizetnn (Y), ans1druanulasnieanainiy
aun13 FS = 0.028 (Y)+1.74 fA1 R =0.994 waziilofinisuiiut unesauaiadu (Slope) Snsrduai
Uaonsdiuanainuaunis FS = -0.036(slope) + 2.608 fIAIR° = 0.993

nsusulguslawastostumsfuriueshiiiutadovdnseudiulodansedt levhnisnausdu
Todannesineuindanadesanniinouamnga Wedestumsfuriuresiidunasseudsmeusion
T¥MI9ALT oA BYDINADIAINAIYIBUNIINGE UATLETUANS YD UTIAINA8NFBIAIAMIY UL T
HAN13ILATITMLERETAINVONTIa1AR8TUTUNTY Plaxis 2D ANERT1dIUANUARASELVINAY 1.66
AdnsdunmUaendganinasitusiitmualii 1.250 (Navfac Dm 7.01. 1986)

6. TolduBLUY

6.1 AnwniTRvesdaludiurssinnunuiulmmsinviiindidludusesnsinsise
Winlurdawud lnglusunsy Plaxis Lﬁanmﬂ%’a;ﬂaﬁiﬂumﬁ%amﬁa83'%1‘1/\1114@7551&14@15‘14 galaliigane
warmssdinsdnwniiafiu

6.2 MsAnwuiiuAsaessULuUslnvesRuTiinImanvansuar dn vz YR TuTHIMATILANGNS
fiueoniy ilmﬁgﬂﬁﬂaaﬁgﬂLLUUﬂ’]‘iﬁ'ﬂLﬂ]’laﬂﬂa’]*ﬂg]‘gTJ‘LJLL‘U‘U FsaglimauisamnuasdnunzvesnsitRve iy
Lwiﬁuﬁml,azgﬂLLUUﬁLLmnshqﬁ’u LﬁammimﬁuLﬂu%agaﬁmsmﬁﬂmuasLLr’w’lmﬂzymﬁaW%LﬁmﬁuvLé’

7. inAnssuUszne

YOVBUAMMIIAMINANMUIBLAY 02110202 Aoy UINva-LTeeann na.148+350 uaztiruiini
nnviudlvinstagimaeiosanuiuaziiuiiegsiu e luneaeunuanAivwiosu fURnsuas i
Gi’fa;&aﬂis"i’ﬁﬁyw%Lamﬁﬁwmsﬁﬂm waglianudigimdenarduienuazaIntuniide wazvevounN
uinerdemaluladsvusnadau Inenvnveuuiu fadvayunuideluaded

LaN&1591989
oy HanwuraN Lag WANT WUY. (2566). “MIlATzamMTITRlmnmesaunadiin
war s lluddfmuduazuuimanisusudsuile nsdlfnw) n1amais 2159 aeudunii-iegnse
7l N.27+700”. Msansivinamaluladagnsningsy wnInendesesgaiuns 8(1) : 112-124.
TS YaMINeT har MANT WYLy, (2560). “MsAnwidymiatissnmvesainfuduni Tuniawads
MeaY 1349 naw adla - Iaduns”. msﬂssqu%mmﬁmnssﬂﬂ5'1Lwiwnﬁﬂ%”eﬁ 22.
UATTIVELN
gAd JUNTT UaE WANT WITY. (2565). “MsAnwidymiatissnmiaaindudunieieisaunadnnia
waz3Flluddaundnsdifnyimmaaisneian 1270 meu nesass-wiusld 7 nu.26+200 -
NU.26+450”. 25815398 WY, (RuTdinAne1).22(1) : 38-50.
JUTEY AMUEWIAY WIANT WAL, (2565). “MTAaTgiannnnTITRvesdmameisaunadinuay
Winluddauuduazuumanisuiuusnsuile : n3alfiny) Mavasmneway 1270 nau
nesaey — wigld i N.21+000”. 21581539 wv. (@TuTudindnwn).22(1) :13-25.
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AMAINIIYINTG

nswdsavgiviliAensivhvesndeann vumevaamnea211 aeuuins-Jesau 1 nu.
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NN5ANEINTITINABINITADNLERIULAZNITINABINITNAFDULENTUSUBTIAIUTIS
v ad faa I3
825 I lundatuus

uasagas Toavnuna’ weAns wasvag’
AMZATIIAINTTULYST UWNINYIAYIIVLIAADEIU INTVAVBUWAUY

= ¢ . . 1*
aLua : chaihanamsangaroon@gmail.com
Funsuunay 21nunnmus 2567

2
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UNAngs

uisedAnwnissiassnismenandy warnageuandudeaslnludsawud Tagldlsunsy
Plaxis 2D 91nn1sANEINITTIaesn1smonaduse3slnlugsduus fAarsanTiusdunuandunisnen
wndutduiuunamans rﬂ’mumﬂ'wc%'ff;@zumm?{mmmmanLmL%mLazﬂ?{uﬁuamﬁau dyeyrausnsuetin
winiu 2500 wouudgm e 0° AINUAMINTY 50 1834 waznnsiassnisvadeuandtluLuIueuiansan
Tiuwsadunvvaiinemans lne nans ﬁi’waaqwudwﬁLLidqdqmm”aa?%iﬂiuﬁ@ﬁmuéwhﬁ’u 1.68 AU ALY
geamlunAauiIAY 1.56 du Ansiedeuilunuiusugeaaldavinfuriiu 4.00 fadwns Adediu
AnulasnneannIsTIaeenle3s iluddawun lawindu 2.71 wnnadadiuanudasndeainnis
nadouMAaUINTlaTTY 2.60

Ay : Made Ul lnuLsLTe Anntnussnnusede Binludddwud
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Simulation of driven pile and lateral pile load test

via finite element method
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Abstract

This research studied the simulation of foundation pile driving and tested foundation piles
by Finite Element Method based on the Plaxis 2D program. From the study of pile driving simulation
by Finite Element Method, the vertical force for pile driving was considered to be aerodynamic.
The value of pile driving frequency multiplier and vibration waves, harmonic signal was set to be
2500 amplitude, phase 0° frequency equaling 50 Hertz. Also, the horizontal pile test simulation
considered the force to be static. The simulation results were as follows. The maximum force by
Finite Element Method was 1.68 tons. The field maximum force was 1.56 tons. The maximum
horizontal movement was equal to 4.00 mm. The safety ratio value from the simulation by Finite

Element Method was 2.71 higher than the safety ratio from field testing, which was 2.60

Keyword : Lateral Pile Load Test Ultimate Load Test Finite Element method
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1. uni

msnseitymildnaaaslndifesiuamuasanniiantdy asfesnsounqudoimundengw]
anun iinsdudoulvauns Foulvrouunaddad Tnsiawzlduvudassiidudon oflazesune
ANUdNTUSANNAULAEAATEAYRIRUlARE 1N ABILATaRRATRITUNG ANTTUIT1WRIAU napnauly
Foulvweuaiiasioumnuidusisgeanvosanmilymaielumimnssussdimaia axiuldinisioy
aseunquiefmuaidudoudeduianuad wivasdululilfiaed1438nsinssduuudaiy Tae
Usrnnmisiunlngldnoufinmes (auws almasana. 2550) Fihezduldlsnniigauasldiuoeis
wnsvaneludagdu & 2 3560 TBuasi1aduny (Finite difference method) uagdsluludddiuud (Finite
element method) N153delunssiidunisfinuinissiaesnsmeniafunasnasouiad Sunssdiudag
s lnluddaund dauandlugui 1

!

-

X

P o 1 ° & Y ax saa s
3UV| 1 mamﬂmimaa\‘imimammL%Mﬂ?ﬂ?ﬁlWlumaaLuum

2. QUszasA
Anwn1sTnasanisneniaduiasnaaauatdusuLs I u19se3 i lusdawmus

3. A8N15998
I3
3.1 NINDNLANTY

3.1.1 menenaduluninauulnedeyaduiu duanduzufl 2 uazanaudAndimnssuees
AUNKNALAIEETIIAUMIUNINTFIU ASTM D1586 1um13mmaaummum Usgnoumieiu 3 Fu Fui 110u
mmum (Clay) ummmuwmamﬂm (CL) N 4 wms Fuit 2 Pupumidoauds (Hard) flanudunanadin
# (CL) w1 8.00 A3 Fuit 3 Wupumideauda (stiff clay) fieudunanadine (CL) sesuriléaudn 3.00
LIRS NHIAU muamﬂugﬂm 2
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Pile

—

Ground level

o s
. Clay gravel

>

Very stiff to clay

« Very stiff to hard clay -

5UN 2 Yoyatusiu

wdunenvageuduandunounIndnusivuin 0.18x0.18 wns 81 4 was lagldandunaaeu
wiln 1 fu szezengniu 60 wufwas msmenadululunuuinsgiu ASTM 1143-81 ( Standard Test
Method for Piles Under Static Axial Compressive load. 1994) fauansluguil 3

U 3 lenidumaaou(Test pile)

3.1.2 Ms91ae9n1sent@duslelusunsy Plaxis 2D Ingdraseduluussuivanuasen
(Plain strain) AaiaTATandanfi1 Rasanaanaduluiagildsvunduddiuud 15 90 (Node)
elinana 45 wes an 15 wes muaielaseng (Mesh) wuudiunans (Medium) fvundoule
YoUARUUSIILTR fruausslusanadusuunamans é'ﬁLLamTugUﬁ q

o o
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o
o
< Clay gravel [ pile @ 0.18x0.18x4.00 m. g |

- v |
o 8
o Very stiff clay ©

o Y

ot = it
o Very stiff clay to hard clay : 45.00

= o <
qii‘u‘l’l 4 11991894 ﬂ?i@]@ﬂm%‘ﬂﬂﬂuﬂ?ﬂﬁuqm

3.2 MsnadoUTuRSIIUT e LE Tl
3.2.1 Mnadeuiunsiiudsvesaduluninauiy nsnegeutduluniuuinsgiu ASTM
3966-90 (Standard Test Method for Piles Under Lateral Loads. 1995) Fumeunsnageu liias esile
AIUANNTYAIBLTY AT3aY 20% 104 Design Load (0.6 #u) Ineldussgaanis 2009% (Test Load) Fawiu
1.20 #u Fuandudslifinnsuszde nimntdunaaeulisgean 1.56 duiilfanduinnisuszde fn
Hu 260% vesninldlumssenuuy duandlusui 5

U 5 msvageuiuusameinuinwesanduninaun

3.2.2 11391809155 uLs 1 n@ L dudelusunsy Plaxis 2D (¥aa1 ngyauna. 2565)
(@50 uatafaed. 2558)lnsdasadunuuszuiumnueien (Plain strain) AaudRATanfinsedl
finnsan Amnudilutagildivundudtuud 15 90 (Node) vunmluinaniie 45 wns & 15 wns
Amielaswie (Mesh) wuutiunans (Medium) Amundoulvveutvauuudalufd Auuausaly
wnysudusuvainemans dauandlugud 6
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JUN 6 N3TapININAdeUTULTIIIUTBE DY

4. Nan153Y
@
4.1 NSRBALENTY

4.1.1 man1sneniadulunieawiy tngldaunisnenanduves Hiley negliuminussmni

gouliniu 3 du nglddnsdiuanudasndowindu 4.0 duasniiuivin 1 du onas 60 wuiuns
@ 4’4’ a DY I3 Y a a P

ELINEAINE1 4.00 AT RUNVUIFAENIUYNY 324 A1 1BTURLAT (VU9 18x18 Lwumuns) Laan
last ten blow = 1.10 wuFELLAT (Deendayal. 2016)

4.1.2 A1531809n1598nt@Iua8TUswnsy Plaxis 2D 1unisstaslaldusauunarians
(Kelvin. 2018) uazamauURvesianduaninsed 1 doyaiuiu nsdndideya n1snszdn aausa
WagAULSY MnupAIfRaAuiveInInenalkazAduduasiiiow dygimesuednviadu 2500
wauUdge wla 0°audwindu 50 185nd dauandlugui 7

JUT 7 nsdhaeanisneniandusielusunsy Plaxis 2D

§ o o
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A15197 1 AaNURveLTER

v
a o

Tunsirassmieluswnsy Plaxis 2D Tofvuanis1dmastunu sakandlunisned 1

Y E Vv Su.Avg (0} 1}
kN/m’ kN/m? kN/m? degree degree
Clay (GO) 17.60 3.00x10° 0.35 60 0 0
Stiff clay (CH) | 18.60 7.50x10° 0.35 150 0 0
Stiff to hard- 4
21.30 13.50x10 0.35 270 0 0
clay (CL)
Pile 24.00 30.00x10° 0.10 0 0 0
ﬂ?iﬁ?ﬁ‘u@ﬁ’]Wﬁﬂ?ﬁﬂ%Lﬂ’]L%M ﬂ?iu m’m?i ﬁauamﬂugﬂﬁ 8
Multipliers
Displacement multipliers Load multipliers
% X | Name Load multipliers_1
Load multipliers_1 Signal Harmonic -
Amplitude 2500
Phase 30.00
Frequency 30.00 Hz
Signal
2
,
£ :
g ;
g ;
0.05 0.06

sUN 8 nMsmvuadlunamanslunaveslusunsy Plaxis

0.01 0.02

4.2 NANSNAFBUNITSULTIATUTN9UDILET Y

0.03 0.04

Tir -

OK

99

4.2.1 navadeuns3unssudwesaduneaaun msliusdunuiveu adiay 20% w89
dwiindldlumsesniuu (0.6 ¢u) Taglussgeantis 200% (Test Load) Bainty 1.20 fiu dwmalviands
Jeldinnsusede uaglduseidunuiueuiindusuandudsedofiussmarindu 1.56 dunie 260% e
Tlnanauanduinnisusyds innsiedsuiadiud1uandurindu 4 sy, dadruanudasaiowitu
271 GeldAndosninnismeneds Mazurkiewich waz Davission WU 0.26 waw 0.15 Audsy fauan

Tumsnan 2
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AN5797 2 Lanans N naaa UEIUSULTINPIUT

Step Lateral load Lateral Movement
Ton Inches
1 0.12 0.004
2 0.24 0.008
0.36 0.012
4 0.52 0.02
5 0.6 0.024
6 0.72 0.36
7 0.84 0.048
8 1 0.064
9 1.23 0.092
10 1.35 0.104
11 1.48 0.12
12 1.52 0.124
13 1.6 0.136
14 1.7 0.16
15 1.4 0.128

Total displacements U,(Scale up1.00¥10° times) (Times 6477 day)
Maximum value 3.944*10” m. ( Element 22 at Node 5554 )
Maximum value -0.012*10° m. ( Element 615 at Node 1937 )

4.2.2 Msnaeemssunssuinsandumelusuasu Plaxis 2D (Lin. 2022) nan153naeanshe
dwinieduauinnsusede Idemanssdanienandeusilusuiueugigalneldussgeaasinty 1.68
FulFrnirauiawiniu 1.56 du) Ansideuddlunuiusugegadivaienduianuaenndosiungu]
(Broms.1964 : 39) IANANIAEUINLAYN1TI1aweId i luddaiudlanwindwyindu 4.00 Jaduns A1
dadrunnulasnivannnisinassdaniniu 2.71 Ardadiuanulasaisnirauislawindu 2.60 (laan

drdrurnudasnieannisiaewneislnludddwuduinnimmegeuninauiu 0.11) dauanslugui 9
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JUN 9 man1sdaeInsvadeuuL Ul E Ty

2.97
29
. NAVAABUNAEUNY

28

- . NAINN13971894 plaxis 2D
27 . Mgw) Mazurkiewich

2.6 = ..

26 . 1gwd) Davission
25
24

1.68

2.86
1.56 2.01 1.93
Load(Tons)

Factor of safety

JUN 10 nsliSeuiisunisnageuninaukarn1s91aene 3 lnluddaimd

5. afusngnauazasung

MsAnwINSIaeINIseenEdy uaznageuladumeisinluddawud Tneldlusunsuy Plaxis 2D
INNsAnEINITTIaeInIsnenandufe3TInludsauud Aarsanliusdunwan adunuunamans
r‘hmmmé\’q@mmmﬁmmmimaﬂLaflLﬁﬁuLLasﬂ?{uﬁuamﬁau doyayaensuetinyindu 2500 weuUagn wia
0’ Audinus0 Bsed warnssiassmsvadeutadulunuueuinnsanliusadunuuadnemans Toe
Nans S1aomuiiussgegaseISinluddamudivindu 1.68 fu Aussgeanluniaauayiniy 1.56 fueh
nsindeuilunuiusugeaaldmindumiiiy 4.00 fiaduns Adadiumnudasnduanmsdiassiies
Inluaddwus lawindu 2.71 inninatdadiuniiudvasnseainnisnaaeuninauiulainu 2.60 Tunns
DONUUUAT Safety factor ATBYTEIIN 2-2.5 W avtuAildanmamnaeude s lndamufazIInn I
Wdnties anunsataneenuuulaguszanala Lusié"ﬂa]ﬂv’hﬁmmiﬁﬁammwmaauﬁauyjaﬁ A59%dN"g
negounmaduasnaraunliinnn 1 fu wdnhwailsunuisudisusunismageusae3sinlug
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v A

dawud azldarnsdiaesnimegeuiianysaliasgniowndau eglsinudieainissiaeduaielf
ausathlviglsfudeulanidesnisnsiuainissunssutnaandulaglaludossu lnefidenfsaiuise
Uszundalavanaiwazaldaglunisnaasu

AnAnNssuUsENIA

YU UANUNTINEIAEmAlUlaE T TIAadaY Inewsveukiu Natuayulun1siidensall

LONA1981989
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gy ATnmeasi. (2550). Binluddfuudluudainssussaimaiia. dinfiuviguiansal
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nsAn¥IAMNENRUS ST ninusInaanLuuiuTuIaLduHuAugnans
vauanduaane3sinluddduud

vensinad gliunindg’ weans wasvug’
AMATIIAINTTUIYST UIINS1AENALULATIVUIAADEIY INenAvauLIL’ 2

g : chayut_sunan@hotmail.com1*
Fuitfuumenu 18 nuaiug 2567
Tundlounannu 4 wweu 2567
FUNBUTUUNAMY 19 LU 2567

unAnga

mu’?é’faﬁ”Lﬁumiﬁmanmmﬁmﬂ’uﬁ‘iwdwﬁmﬂ’ﬂmmﬂaaﬂLLUUﬁ’UﬂJumLé’umuﬂuéﬂmwaq
dumalpsmsudananissudwinussmnvesanduuuuadnemans uagislwlugsauus (Plaxis 20)
yaslassmanoaduaemadsaiiomussay Ghungiueen) neu 1 etwailsnliselonilueenuuy
wazmsneatrlulassmsvsenuilndifes EgdvuInEUEINALENaTY 1.50, 1.20 waz0.80 LA
677 13.00 1A W39SATIDBNUUY 600, 450 way 300 fu muddu Msieseilnludsamudldfoyatuiu
NNNARLAITIIVBINQULAE BH-2, BH-1, BH-4 "Léfmmé’uﬂ’uﬁ‘ﬁwdwﬁmﬂfﬂmmﬂaaﬂLLUUﬁ’wmmé’u
iugudnansveaafuana ulunuannsidadu y= 498.04x-76.547 fid1 R-Square =0.8259 Faiduil
gousuld itethluusssnaniuiinussynoonuuuandumaduriugugnarsuiasieg Anueniasd
13.00 wnslunisneainewisly

Anddgy : Llluddauud dmidnussynosnuuy @diuaa nsvedeuiandy
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Abstract

This research was a study of the relationship between the design load capacity and the
diameter of the end bearing pile by interpreting the results of the static pile load and the Finite
Element Method (Plaxis 2D) of Mueang Nong Khai bypass construction project (East) Section 1 so
as to utilize the results for design and construction in the project or nearby areas. The bored piles’
diameters were 1.50, 1.20, and 0.80 meters, their length was 13.00 meters, and designed
compressive strengths of 600, 450, and 300 tons, respectively. Finite element analysis was based
on soil layer information from the results of surveyed boreholes BH-2, BH-1, and BH-4, resulting in
the relationship between the design load capacity and the diameter of the end bearing pile in line
with the linear equation y = 498.04x-76.547 with R-Square value of 0.8259, which was acceptable

for estimating the design load capacity of end bearing piles

Keywords : Finite element, Design load capacity, End bearing pile, Pile load test
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1. uni

Eduanzana Wuanduasundavaslufififiduriugudnarsvualng ildAuiluifesossu
pmsualansairaiiouiminnszrhana nisesnuuuianduaizaady HBaNLUUYI0IMINT5T
wadavedlasinsazfesUszfiunnuansalunisiuiminussmnussdevenandulnefiansanananin
upuuaiuilasns Buddunisussanasidwesadufomssnalagldimisiine fveshui
I#suandeyanisianzdisiediu edsfmuauauneaiisdssinnudunslunsavguiteliliaunmn
wazannsgIu Weadunindesiulunislidoya uazwniiweslumsmaaeuiandy wiHisnseenuuy
@ duvatedsaztiunuuil@suszaunisal (Empirical methods) wifdasumdnvenandueslasu
wansenuniladedug wu F3n1sfads aunwaeddifio uasamnmuestagroaieild Knfunimeageu
msfuthwinvesadufadudeddglunmseonuuuianduilinisuest mMsUssiuinsennunginssy
mssuimiinegreuieswenanduduannsainsegeuldlasisnaaeunssuiminvesanduiae
matuaunwuvaineenans (Static pile load test) ASTM D 1143 (ASTM. 1994) IngNaN1SVIAA0UIL AR
oglusurasnsmersgniavosiiaduiiduiustuimdnnanaaey divinnanaaoudiuinm wagsvey
nynvesiuanduiuial mnnsmazanunsassydeidsussynuszdeveuanduld urenadidadeunsedi
FiAndymuazanuduandienaintuldlunsmageuedunaauavunalng Wy aaldadieae
yostuiu Fufufinuulsisu nsvauesuteyavestuiuiithueenuuianduane Kagud 1 (n)
(Cameron and Ellis. 2016) wag (v) (154thmedia. 2011) Jagtunislduuuinaedlumsiagey saniuy
widgym lasuanufiousenegs wuIslnluddamud (Finite element method; FEM), 35lnlusddviue
15ud (Finite difference method (FDM) 1ugu

[ p=r \ N
The affected area has'alsoibeen cordonedioff.
| \

JUT 1 awdumaiiienafindulunismageunsiuthntnussynuesanduue v
131 : (1) (Cameron and Ellis. 2016) wag (v) (154thmedia. 2011)

faa s

nMsineinedfliluddaudidunsiinnsidsiavidenldiulutiagiu Tnenseunqu
JomnuaansaesuaNuduiusIEnIANIAuLazAIAS EnTasRuldBt g NABILATaRnAR BT
waAnssuvesiu nasnaulioulvveuiuniiazviouanuiuaieiignuesanmiymeidlunuimnssussdl
walla (@ug 8Unaeasis. 2550) vildanunsaniureuaiiazdmansznude uiid1afesninns
foad1s wanswuInMaAdoui1 uaznInszanefvesaduiiiatu (n) (Ghiasi and Eskandari. 2023)

way (1) (Windnd Laloas Lagnarns wiswus). 2564) Asgui 2 Belunsideilldlusunsu Plaxis 2D
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= - =102 m]

4.80

.00

3.20

b L A Sy bk
Yy

W -
e A AT

240

1.60

0.80

0.00

(n) ()

JUN 2 WWsunsy Plaxis 2D Aldnsgvimganssuvesiulunuiaminssussal

nsfnyluadsdidunisdnuvilasinisneairemadsademussane (Fungiueen) nou 1
2.ussme 1 wis iunseasisasnumansnsisssdusasneseduany Sudumatannsadenlomis
viadsvnelaY 2 (auuiinsniw) Aumeavalsinetay 212 Jadumadendnidunsiianansasiunisaiy
avanundiunslaglifosihuiudemusiate Tlasw@iigusnuuanduzeuaduiiugugnans
150 ,1.20 ,0.80 35 817U 13.00 1AT HAWIEAITINVBMANATE BH-2, BH-1, BH-4 sty via
aunqulanzUsEnauMeAY 3 u duil 1 Hufumionds (Hard) Saudunanadine (CL) v 6.00
wins uil 2 Wuumiewds (Hard) Savubunanafinsd (L) un 5.00 wastudt 3 Buiumdoiuds
(Hard) seduthléfiu 3.00 wmsainfifu

A0TUNNDAS19@LTNIUY
P9ENFNTEAU

JUN 3 dumiavinsfineg adan1avaiamisnglay 2 aeu ey — agnulnnniivuesny
(WAwALlNE/a17) AUNIRILNELEY 247 #aU MAguilpIupIAe (17.812992,102.759076)
17 : https://earth.google.com/

midwﬂf'mﬂ’ﬂsuaumLS?]’JJLﬁ'&mfu%mmf’mﬂﬂmﬂiﬂiﬂa%’wajﬁuhamuﬂmmﬁsmmuiwdw
@ duwagay (Skin friction)LLazLmeumuﬁUmm%u (End bearing) ﬁqLLamalugﬂﬁ 4 AnuLdeanIu
sEmInaaduLariy AeNasINveLsudsANIUsUIAnINLSITANY (Adhesion) seringadunasiu
paonnmETIEdL duusuuumuivanefuAe s unssuuumuresiufivaneidy (gudud wefiya
a. 2549)

§ o o
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Vesic (1977) hausinawidaduiivensulaeinly szyimaasydoveaandy Qu Ao Wminnad
WliiAnn1sngada 10 Wesidudvesanuniaandulunsdvenandunen uay 25 Wesidudveniy
naandulunsdlvenanduans Que

lQ

JUT 4 uanausadinunusiensnavedandy (Vesic. 1977)

Whitaker and Cooke (1966) AnwidvEnavesgusraandudonginssunisiudmiin Tnofads
1A Inuss (Load cell) fifuazmoiandy wannaeulnngindefhimiinusmmnnsgivuandu uss
doamuseuianduasintuegvnniiussdauduiudidadunsiiuninedous wsadeanuiifniy
othadindl adansedeusvesandufiviud 0.5 Wesiduivenduihugudnaaandy deanduuss
deanuilenadidasiivioanasmuniaeadeuivenandy Turasiusuwummuiivaeduasiatuegg
uiifleiinnismsaduseana 10-20 Weddudveduniugudnarsivaneidy aruduiussening
ﬁwwﬁ'ﬂmmmmzqumﬁu (Total load-settlement curve) vaad@nduidoaniusasianduniaians
Fagudt 5

ma‘mmaa‘uLﬁ'aﬁwmmmmé’uﬁuﬁ‘szmwﬁmﬁﬂmmﬂLLazmwﬁﬁﬁwsgﬂﬁmﬂ%‘lumimﬁmﬁﬂ
ussnUsEdpveaandusiieisnisutana dedley 6 35 uafideuldiuunivats 1dunisues Davission
(1972) uar33v09 Mazurkiewicz (1972) a3uil 6 msfinwillé35es Fves Mazurkiewicz Fedoyaly
msfnwiifianuaenndesiuize

Total Total
Shaft Base
= =
S S
Base Shaft
Settlement Settlement
Friction Pile Bearing Pile
(n) ()

JUT 5 puduiusseninaimiinuaznisniadiveaanduiy (n) enduusadaaviu (@) widuna
(Burland and Cooke. 1974)
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250 -1 -
MAZURKIEWICZ'S METHOD

208
e

200 1 F

150 / =45° =

LOAD(TONS)

100 -

50 — —

0 0.50 1.00 1.50 2.00
MOVEMENT(INCHES)

v
° o <

JUN 6 MylnTzvAmtnuInagavesandulagds Mazurkiewicz (Mazurkiewicz. 1972)

2. Inguszaen

2.1 Lﬁaﬁﬂ‘mm’1mé’mﬁuéiwdwﬁmﬁﬂmmﬂaaﬂLLUUﬁ’UsuumLé’umu@juéﬂmwmLml,%mma 1oy
msulananndeunsiuimiinvesandunuuaiinemans (Static pile load test) aausLaz ISl lud 3
Alus (Plaxis 2D)

2.2 lerhwaiildanldusslonflusonuuunasmsreadslulasinmavieduilndides

3. 35113378
3.1 mimaauﬁmﬂ’ﬂmmma’uiu mﬁa‘faﬁﬁwﬂ’1i‘vmaauﬁwﬁﬁuﬁmﬁﬂmmﬂmaﬂLmvﬁmwu
adnaeans (Static pile load test) 1Wulunuunnsgiu ASTM D 1143 (ASTM. 1994)

3.1.1 ’Lﬁﬂfmﬁfﬂminmmummgm (Standard loading procedure) Tneifiuussdnnsaas 25
Wosiduiveaussdaiieanuuuauis 200 Wesidusvesussdafieonuuunavanissdnaaiay 50 Wosidusd
YOINTITAT DBNUUU (WTISATIDBNLUU 600 fu 450 fu uay300 fu dadiuanulasnde 2.0 u5Sn
NAFOUMNAU 1,200 A1 ,900 6 e 600 fil ANATRU)

3.1.2 m‘uﬁmfmﬁﬂmmﬂL.wias%y’umau ﬁaa%’ﬂmﬁgmﬂ’ﬂmmﬂﬁu 7 egatioudian 1 Falu
windasinsngadlaiiu 0.25 . dedalus b wedndalule WAN1EMIINITNTAANAY 0.25 LY. B
s Wiastmiinussyniu 4 Vouasu 2 $alus wdhdsudwiinusmndaly

3.1.3 fbwdnussneonuuuiasdwinusngean Washwinusmnliediedes 24 dalug
Fuwdniseuvesianduiu 15 Wesidudveaduriugudnarsveaandy avandudindinen 1, 2, 4, 8,
15, 30, 60, 90, 120 U1¥ wazyn 2 s dvsunanimde

3.1.4 msasiniinusTn antvinasiiazdun 1 %"ﬂmwﬂfmﬁﬂmaamﬂu@ué 21UAAY
MaunszsnsAuiazganazdesnisaudadunailizinndt 1 9alus nsgruduazanduiin avan
Suiinilan 1, 2, 4, 8, 15, 30 way 60 U7

o o
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3.1.5 vhnsuaran1ssuivinussvneenuuutesadumeisves Mazurkiewicz (1972)

3.2 Tnsgvidneisliluddauud lunshasmginssuresidsfudmdnusmnvesanduvug
usuAgugna1e 1.50,1.20,0.80 . 817 13.00 u. lnglimsilwesauaudiniddmnssuanntaiagdsia
Y9INGLLNE BH-2, BH-1, BH-4 auddyu d1aestynidunuvanuinsseuunu (Axisymmetry) Lilo
musammﬂuumﬁﬂ%ﬂLfJuLmuamnmﬁzymwLﬁu{]zymmmLﬂ?smszuwe’z’fﬂmiﬁw%mﬁﬂuﬁmmq
\Bauaswindugud (0A%n fAamdn. 2548 : 54) Sanildimundudauusituy 15 99 (Node) fmun
Joulvvouwmuuusilu® fflukuisuwiniu 40 was @nndn 2L) wazdadiuluwafariiu 40 wes
@Nnd1 2.50) Anuduiussenineeuiulasaunieaveiagduiuudaafnnanadin - uesnasuy
(Elastic—Plastic Mohr-Coulomb) 157 tA512 % L0 unsallyszureu™ (Undrained analysis) wagld

Arawmesmassulsueunuulidssuiedn (Undrained shear strength, Su) slauandlun1s1ea 1

13.00 4.

v +0.00 u.
Sy GWL-3.00 W

AVaVAVAVAVAVAVA v -6.00 a.

v-11.00 u.

v -40.00 .

40.00 u.

JUN 7 wuudaedvludddwudiiieldlunistiasmgiinssuvesidssuiminussvnueaaiy

AELHUANINaIN 1.20 1. 8717 13.00 4.

A15199 1 AWISTmesTbEluNTIAT TN luAD AL s

v E" v Sume 0 v
kN/m’ kN/m? - kN/m? degree degree
Layer1-Clay(CL) 18.50 125.0x10° 0.35 250.00 0 0
Layer2-Clay(CL) 19.30 225.0x10° 0.32 450.00 0 0
Layer3-Clay(CL) 21.50 450.0x10° 0.29 900.00 0 0
Pile 24.00 30.00x10° 0.10 0 0 0
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4. NaN153Y

4.1 nanidenutagUsvasddedl 1 nsAnwinsUssdiudadnussnoonuuurenanduaia
wuUanRAIEn3 (Static pile load test)

wan1snadevluaumInnTlaNduTus sl nuTIY LA INgaFITe LA T LUy
afingrans (Static pile load test) U7 7 sunndushugudnansvoaandy 1,50 u.iithmiinussyn 1200
#u mngadaitiandy 3.83 faduns vuaduriiugudnarweaady 1.20 u fimiinussyn 900 du
msngadafiaandy 2.82 fadwns vwiadusugudnatsveaiy 0.80 u.ﬁ‘f’mﬁ'ﬂmmﬂ 600
nsngadaivadu 3.37 dadwnsmudiduihaluulanalagiBues Mazurkiewicz (1972) vuiady
HuAugnaIvedandy 1.50 m.ﬁﬁmﬁ'ﬂminﬂaamwvﬁ 600 #u lemsngadiivtady 5.89 uu. vun
uruAudnaIsenadu 1.20 u.ﬁﬁmﬁ’mmmmamwuﬁ 450 fu nsNIAFITiTaIELT 4.30 u.
yuIRduRugUEnaveaLy 0.80 u fiwinussnesnuuuil 600 dunisngaaiand 3.18 uu,
Fapsnaft 2

JUN 8 nmdngvauzyinsmageun1sTuLmlinusTYN (Static pile load test)
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M15797 2 wan1sedeurdTuthuinussneanwuUTeud Ik UAdneran3 (Static pile load test)
SUENLa'nfﬁmmsmmmLﬁumu@uéﬂma 1.50,1.20 ,0.80 4. ANE1 13.00 Waslaanniswlana

vuadurugudnat sty (. ﬁwﬁnusmnwﬂaau (fw) | AmsmgadavaEdN (1y.)
1.50 600 5.890
1.20 450 4.340
0.80 300 3.180
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anugn13neasie (Stage of construction) Willauiun1snaaauase lagldnsimesaaautveiuain
HALIEEITINVOINGNNE BH-2, BH-1, BH-4 anuadulinanisinsngiasil aunsduriugugnalsves
@y 1.50 1Y mInUsIVNesnwuuil 600 fiu n1sngamiiiiandy 3.354 uy. vuadusugugnans

< % o ~ o v A o < v
YUY 1.20 L.AUIMTAUIITVNODAKUUT 450 fl AISNTARIANIENTY 3.103 Un. YU IALEUNIY

¢ < -~ % o - o o Ao < o -
AUGNANVDLANTL 0.80 UANUMTNUTINNOBNWUUT 600 FUNIINTAFINIIANTY 3.427 U3l.F9915199 3
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NsnsEAgMveIAIAUAnaTULMINUTINGIEn AEinAUAUEIEAUSIINEINUNRANSUNWN
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Wuieaiu (WinAne alsas wasneans waewag. 2564) ANUALTBLANINTIENTLIRkaASLTLAL
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M15797 3 wan133as RIS luddAwug (Plaxis 2D) nadeunsSudminusynesnLuuveEndy
WZIWIAEUHUANINA19 1.50 ,1.20 ,0.80 1. AINNYT 13.00 WA

vuaduRuALSnaInENTN (31.) ﬁmﬁnusmnmaw () | AINITMTAGIYBRENTY (33.)
1.50 600 3.354
1.20 450 3.103
0.80 300 3.427

4.3 wanifemuiaguszasddedl 2 odurennuduiug antduthaanemsned 2 wagassdi 3
warsauduiussemisdminusmnoenuuuiutuiaduntuguinats awlden R-Square Wity
0.8259 uazliaunsiBadu Wiy y=498.0ax-76 547 (e x = vuadusiguinasvesady mhedy
AT hay y = ﬁmﬁ’nmmﬂaammu e dudu) Lﬂiaﬁﬂﬂ%’ﬂnimuﬂlumiﬂizmmﬁmﬂ'ﬂminﬂ
sonuuAuE fumaduriugudnatsaiigg finnuenveaaduai 13.00 w.
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B Finite element (FEM)
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dlo x = vwadusnugudnanseandy wiheduwns
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WIUAIANNTT y = 498.04(1.00) - 76.547
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5. afusnenanazasung
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a¥ruasuguangnisinureslanesvinisvudsemslngsadnseueud Snnaoufuidelsines
2 fhots fo BvaidelsinesndanssBriaidolsnesvihlu Inefinsveaeuninudu (Moisture content test)
nsnageuN1TBI (Full water test) LaN1IMAABUNSAATURMNAE (Temperature test) KANIAN®Y
WU 71 2 Bveldeiiendudmnutulrnuduiudideausunatlumseuns (Aelsinesnda r=-0.991;
dolsinadmily r=-0.995) fisvutaddynieedin (p-value <0.05) idelsmesndaivmindesnindols
weshlundsnnsmadeunisduh wasidolaneindadonmailasiadowinty 29.49 sswadoa e
lswnesiluilgumgiilasedowihiy 29.10 ssmwaldea (mnuuaniswesgumgilneadeiindu 0.39
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Abstract

Most food delivery riders working on motorcycles in Thailand are facing health problems
related to muscle aches from long riding and dermatitis or skin disease. This research was aimed at
studying the physical properties of the motorcycle food delivery riders’ shirt to determine the
means to build working wellness of food delivery riders on motorcycles. Two samples of riders’
shirts were tested, namely the Rider Plus Brand and General Rider Brand. The moisture content
test, full water test, and temperature test were conducted. The results showed the moisture
percentage of both brands have negative correlation with the drying time (Rider Plus: r=-0.991;
General Rider: r=-0.995) at the significance level of p-value <0.05. The Rider Plus shirt weighs less
than the General Rider shirt after the full water test, and the average temperature of the Rider Plus
shirt is 29.49 degrees Celsius whereas the average temperature of the General Rider shirt is 29.10
degrees Celsius (the difference of the average temperatures of both was 0.39 degrees at the
statistical significance level of p-value <0.05). Thus, in order to build working wellness for the food
delivery riders working on motorcycles to reduce the chance of skin disease, the shirt that ventilates

air well while absorbs less water should be selected.

Keywords : Motorcycle, Rider, Health, Moisture content test
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1. uni

Uszmaandnlussdnmsoundislanldfissanuidididedinang thmamenuwidlaninnnimil
dunusiod ddlutszinalnegiRmamsouusinfinfuussmvutasengsening 5 s 29 U uazlidnsinng
FeoTInansadnseusudidusududiu o vedanainmsindudulunguaundn (WHO. 2018) Uszanuulu
wouleideny fusenidedldindeuldsadnserusudlumafumnagyszneuendn esanisailiung
wumaadldanildarnnaenndesivnelfiafodulvavesszansgiiniei (WHO. 2018)

Anganisainisunsszunid eladalelsun 2019 dewaliiddinvesuszansvesialandas
Wasuwladly  iilesanuszanaugniesveliegiamzaneluiinedeuazirianisidumaluiiansisus
(Navarrete-Hernandez et al. 2023) dwnalidiinnsdndsemiseoulatii uund wed 1l fod iy
(Feizizadeh et al. 2023) o@wniinsuvudsemsnielsinesioinduradugaievesnstuinden
safalutasunsszuin danadrgeninideuinade iesnnuilivinunfisandntiosuasiiguassaly
matsn winamdlmiswdudestifieslutudommmue uazauivilau (Tran et al. 2022) 1wl ..2563
ffamzidouadasdundnaulanesta 965,000 31e (@aduduasuanulasnds o13r0udouas
annwindenlunsvineu. 2565)

nsfnwrantunisaltiagiuii srfududsuasnansenuduendrounfoanuuaendonas
anmuwindenlumsianuveminnuvssuenndiaduuinisdiems FsiinanisAnwinuinunnnii
Youay 50 a1y 6 TusiedUn unninfesas 50 e 7-8 Falusdetu Melddulvgegsewing
19,001-20,000 U Uszanauaiamilswesnguiogsnsdinanelszaugifivmuazsinam defesay 25
1il# viusgfudsan vonandtywnlsadinuinniian Ao ornawmilosdrannsdusadnseusudidu
nauY LLasIsﬂmqﬁmﬁfqﬁLﬁmmﬂiaisqmwﬁmmﬁ’sLﬁm?w 9 (anduduasuanudasnds 913veundly
wazanMLInReLluN1TINL. 2565) anvginnninauResduIndnse B UAHTYAUENINNTIIIRS
uarAnIMeINATiTULTS Ly Humnutn auuss enudufieud viieeimadeu (Tran et al. 2022)

TussUszimaiinis@nweenuuunislddeliauislasnisfnumauieunasarmduvesyld
(Hes L. 2000 ; Ho C. et al. 2008 ; Sousa J.D. et al. 2014 ; ngfen sonAlian. 2562) FanuAdeiiiumn
fimstandulefialumsssusenufeurdeiinsiauiasgunsainsaiuanuiulude (ai x.0.
et al. 2008; Lage et al. J. 2015) Wlefumsiudussdnimiifeafunisesnuuuyavesinanlsines
fidvailafnunuantiidinmeninvesyaninauililutagty Weasdoiausuuzdmivnmsesnuuy
yavesmiinnuiidmairoguninveamtinaulaines

2. IqUszasA
2.1 WeAnwauaniidinenmvesdeninmulanesuinsvudemslagsadnseueud
2.2 Wefnwuimenisaiaasuguanznisvihnuveddsinesuinisuudiemslagsadnseueud

3. A5n15799
3.1 @onthawlsiesusnisuude s
3.1.1 fhethude
dontinaulsimedudnisvudsemslunsdnuiaded Ssuau 2 daedeann 2 §%e uide
LYUB1TB U pYRINTNULENNALATUUS Mt Fedaeted 1 W wdelsimetandsie Rider+
(wein 368 n$u ) shetheit 2 Wudslsmesily Whwih 420 n$w) éﬁuamﬂugﬂﬁ 1
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JUN 1 freghadentdnaulsnesuinisuudionns

3.1.2 MyinRaaENTRBINEAN
® ANSAIUINTN
® MFMAIAINUTU

o nsmARuYil 1ne LATeringumMall 8% UNI-T Asuanaguil 2

1115

X °C 2023/10/10
4 29.7 -

a a v

5UT 2 1a3eaingaungil Bvie UNIT

3.2 MsNAFRUAMANURLGINIEAIN
3.2.1 MIVATDUIMATITY
nsmaaeumALty Idintmmadeulnefituneu fad 1. wiludaiuazigniminiuidely
Tfantniduu 24 dalus war 2. didelawesouuiadunat 1 dalusfioamni 40 ssmuwaidea Tava
Amn 9 10 wiiidemanutuiivdsuudas Inefnisdaimin uazldlTeudiovasswinadodied 1
uazog1eil 2 (Fauanslugud 3) Tnsnsmaaeuadd 7 wavavdusius (Correlation) fisyfutiodfaymna
@i (P<0.05) (faen g dsyw. 2555)

o o

U 9 aduil 1 unsaw - Tquieu 2567



T'77 Industrial Technology Journal 119

JUN 3 meuwiadelsneslugeu

3.2.2 MINAFRUNNTONUNIDYIAR
nmanegeun1sBudvedelunesidunisindelsnesurluduiuanignimdniudelili
qutduuu 24 Hlus Mntulihudsimtdnfuasundas @Gauandlugui 4)

gﬂﬁ 4 MINAFBUNTINUNYDIIER)

3.2.3 NN UMY

a Y o a A o ad d %
ANINAFDUR UL Wuan 1 9alus Iﬂﬂ’lﬂﬂ’]nﬂ 9 3 U LW@’J@QMMQMVIW@EJNLLU&Q wazle

Y

WS8UBUANTENIN99288199 1 kazfae8197 2 lngn1snadauani Nseauledfunied@dd (P<0.05)
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4. Han15398

4.1 namsAnwinLTuvesdelsines

NaNSANIANNT LB ER S 9NANT T 1 MsFnwIANLTuTedelsnesudtnurlugei
uay maﬂmwuﬂmLaal"ﬂmmmmumu 1 7u lagdnpmn 9 10 m‘wL‘wammmﬁjwLﬂaammaﬂmamau
meammw 40 mmwawjaa WU 10 mﬁn‘mmmﬂmsau maem‘m 1 mumuﬂ 1,404 mm (mmm%u
99.6%) mamw 2 uumuﬂ 2,388 n3u (mmwm‘u 99.6%) kar60 WINAIRINNITOU masm‘m 1 mumuﬂ
1,376 n%u (fA1uTY 97.6%) Fedneit 2 Suwein 2,314 ndu @rudy 96.5%) Gefethei 1 fhimiin
anas 28 nda (lanutiuanas 2%) uavsetnei 2 fhiwthanas 76 n$u @AuTuanas 3%)

M15199 1 HaNSANWIANUTUVDNED LSS

1Ia1luN15aU dwinidelsned (g) AUTY (%)
08197 1 (g) 08797 2 (g) freeedl 1 (g) | Faeedi 2 (9)
10 w1 1,404 2,388 99.6 99.6
20 W1l 1,400 2,378 99.3 99.2
30 W19l 1,396 2,364 99.0 98.6
40 W17 1,388 2,344 98.4 97.7
50 W19l 1,384 2,328 98.2 97.1
60 Ui 1,376 2,314 97.6 96.5

A3197 2 nanseuiisuauduvedolsinedsenineieg ei 1 wavdaeged 2 wuin
Aledidudanuiuvesiiogclngladedog i 1 Wity 98.68 % (SD=1.75) uazdaegedt 2 Wiy
98.12 % (SD=1.21) Msdewnogeimuuansrsvesnnudulnendewiifu 0.56 % fiszsuteddyna
adif (p-value <0.05) uarm15199 3 nadnszsiAduTLE ST AL ukarianlunseuuie wuda
ALY UIDIRI9E 199 1 Tauduiusieausunatlunisounsis (r=-0.991, p-value <0.05) sy
HydAgyn19aiia wlannumneindldnateuniainiu USuaeutuvesiiesnd 1 fezanas uay
AT uvesiaog19d 2 fanuduiusidauiuiiailunisounis (1=-0.995, p-value <0.05) 7z #u

°

HodAgneadd wlanuvneindnldhnateuwiaiudu Usinannuiuveswnedei 2 Aavanas

= = ~ & & s
A9 2 HANTSIUTIUNEUAIUTUYDS La@iim@i

N1INAFIU M SD n Mean 95% CI for Mean t df
Difference Difference

Fregnadi 1 98.68 | 1.75 | 6 0.56 0.06 84 1.07 2.89% 5

Frethdl 2 98.12 | 121 | 6

o

*ydAgsanan fiszeiu 0.05
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A15199 3 WAIATITIAIUAUNUSTLNINANUVUBALLIAMINITOUWIA

ATusegnad 1 ATUSREaT 2 LIATMINITBULI
AuAusheEnd 1 1 0.994* 0.991%
AT IRENT 2 1 -0.995%
LAUNITOULRS 1

U o w ad W

*dydAgynsanANTzAu 0.05

4.2 wamsAnwnsauthwesdelsines

NAN1SANEINISBUEv0E15IABY 91NAN5eT 4 MSANYINISBIvedBlsnesndaInuY
IuﬁqﬁmazﬁwqumﬁnﬁuLgalﬂﬁauﬁWLﬂuuwu 1%y wudn daegedl 1 Sdwainifisduaniusiniy
1,042 n¥u Andu 3.8 Mnthvtindeiuge wavsnegned 2 Sthveindiuduannduwindu 1,978 n3u Andu
5.7 MmmtiniEeTiuse

A15199 4 HANTSANYINITBNUNVBUAD bR

dwtnidelsined faa8197 1 (o) 08797 2 (g)
Fouugth 368 420
st 1,410 2,398
Vds-RouLTLn 1,042 1,978
vminidelsines Fretheft 1 (wh) Fregheft 2 (wh)
Wi 3.8 5.7

4.3 wansfnwgamnivesdelsines

mamiﬁﬂmqquﬁmmL?‘?aiil,mi‘mﬂgﬂﬁ 5 MynaaeUMmgiiievAgumgiiiuAsuLUas 1y
nan 1 9alus Taedadmn 9 3 undi feenedl 1 Sndremgligeanldivindy 30 ssmwaldea Jnreumgdl
Gi"wqmvl,é’fl,vhr"fu 28.9 psmwaliea wardiognad 2 Torgaungiiasaalavindu 29.5 esrwaidod Jaan
Qmuqﬁﬁwqmiﬁwﬁﬁ’u 28.6 parwadud T9915139 5 mammﬁwLﬁa‘uqmu@jﬁmauga%ma%iwdw
Frog1af 1 wazdieg1eil 2 nuiAeumaiivessnegslnsiadeferiefl 1 Windy 29.49 ssrwaidoa
(5.0=0.33) wazsed19f 2 Wiy 29.10 esrngaidea (5.0=0.27) Vaaesiaog1eilaruunns1sves
Qqu:ﬁimmaﬁmﬁﬁu 0.39 sarnwadua fseautiuddynsada (p-value <0.05)

i o o

U 9 atuil 1 unsrAu - Tquieu 2567



122 Industrial Technology Journal

32

31 [ [
€ I i
. 30
g I :I: .
g9 | gt e OTH
& |
S I
& 28
= - -

.

g 27
I~
=

26

25

0 10 20 30 40 50 60
LI81 (W171)
o @0dN 1 ® @0eN 2
--------- LF9LE (208197 1 ) erveee 1T OLEW (@2081971 2)

JUN 5 nMsvnaeugunivesdelsines

M1919% 5 wamsilSeuiisugamgiveudelsines

N1NAEAU M S.D n Mean 95% CI for Mean t df
Difference Difference

egaf 1 29.49 | 0.33 | 20 0.39 0.26 §4 0.51 6.57* 19

o8t 2 29.10 | 0.27 | 20

T
o aa

*lydAgyNanANTzau 0.05

5. afusngnanazasung

KaInNsAnyIAmENTRGenmresdendnaulanesuinisvudiemslagsndnseusud
nansAnmANL e ds lsinesudinnuludniudennsruiunisouniefiegeit 1 ftudnanas
28 n3u (@Autuanas 2%) wazfedeit 2 Siwiinanas 74 ndu @ruTuanas 3%) nanis3euliou
ATuTeNADlSInesSENINseEN 1 uavFetel 2 wuiaesinogaliauuanssesTUlaY
Wiy 0.56 % Asviuiludfaynisada (p-value <0.05) Wodldudnnutuvesiiegned 1 uaz 2 i
auduiusdsautunatiuniseuus fiseduifuddymsada (p-value <0.05) mneauidildianly
nseuiiuedudmnutufiezanas FsaenndaiunsiselumssmediAnymeauduiussening
InavedeuNAEaUAMLLT e L AaTAETLSBsaUsEWINeaLUs (Chen Q. et al. 2016)

kamsAnwmssuiwesdelanosudmnurludahuasihgnihmiviudelilrasninduu 1 %u
wuin fhetheit 1 fmtndiutuanduwiniu 1,042 n¥u Andu 3.8 PntvinEe Lt uazinogne 2
fsnfint i@y 1,978 nSu Andu 5.7 ndhvtinideiu

o o

U 9 aduil 1 unsaw - Tquieu 2567



Industrial Technology Journal 123

namsfnwguvnivendelsaes wuirdgungivesiiedlneiadefieded 1 wirfu 29.49
osmwaldoa (5.0=0.33) wazdi9813d 2 iy 29.10 osraLied (SD=0.27) faapaiaogedianu
wana19vesg g ilaolad e1vindy 0.39 ssawaldea 7 sedutvddymn1aadd (pvalue <0.05)
mrwmiﬂﬂmuwmwmsﬂiymammsawaqLaalimasmaaamasma,mﬂﬂammﬂuw 29 p3FiwaLgya
oglusefuougu gaumniiladediiiseussnewiniu 28 ssrwaldea (narns la3yweiug was 15dnsi
sl 2564) uenaniuarimuIvesiiiaruduiusfunisssuisaaieu (Woods Rl. 1985)
ogslsfnnlusinassimaiimatmundonnduledundesnilisrusdouldfniniu (Dai x.Q et al
2008)

HAINNITANYILUINIINITAS1ET U VA1IEN199ueslsnas uin1svudsenising
sadnseueud anmsalddediug o Sndefifinnsssuievesennialii Wulladeiidmaliiinlsn
nandidrduazdifiongnisviausnfezdleniaiaziinlsanainuinaiasae (15105al Ineuseys
uazAmy. 2561) Beuinaififosszinse YaTesmutunasnisarauesnuafiSefeusnaldsnuiuazdng
Srartudevedlaneimaszuisenmealdd ileanloniamaifnlsamaiiavils luuinasuandusuil 6
(Oner E. and Okur A. 2014)

JUN 6 UShalidesszunganialinvedelsines

agunsfnuguaniidsnenmesndendnaulsnesuinsvudsemsliagsadnseueud
auduvendelsinesiinuduiudidauiunailuniseuuie fisyauiudfanieadn (p-value <0.05)
dolsines degnait 1 guihdnsniminiidesnindelnaes fegef 2 dolaneiaaesiogaini
LLG]ﬂGfN‘UENQﬂJMQﬁI@EJLQgEJWf’]ﬁJU 0.39 sarngaiiea 7iszauiladfyn1eadn (p-value <0.05) wax
wINNIsELEsHaYAIENsINUYeslawesuInsuudtemslaesadnseueud Tuinunisanlenia
mafslsamsiamifimsidentdidonlanosiiinssuisoniain duthies

6. Ualauauuy

6.1 Tuewamidelainosmsiuuinnssulunistisussmenmamiesiianmsdusndnseueud
w1y 9 o1adugunsaingmdmiegunsaingsdeyaifioinuszansamlumsinunasduivasade
wnPu (3ussal asgdlsatiana wawany. 2561)

6.2 Tsamandadesnnldyaifudi 4 oraudludewiulfedrsielaeinisléidelanoduuiou
wazvhanuazeannassteuldfiazanlemanisiinlsamsfiomisls

U 9 atuil 1 unsrAu - Tquieu 2567



124 Industrial Technology Journal

6.3 Tun1sidelusuipnmisiinisnaasuiivannuatglaun Vertical wicking test Water drop test
WAy Air resistance test Wu@y (Chen Q. et al. 2016) Lazalsiin1snaassiiavidenns oldias peiledi
INTFIUUINTY

7. inAnssudszne
vevouAunuatvayuuinnssudalanesnda lasen1susenin Prime Minister’'s Award for
Health Promotion Innovation 2023 #11naunemuatuauunIsasInasuauaIn (ada.) Lazunaiiy

v
=1

miAdeilvoafinliuiuediny Ames MdeTinangtRimameauy velsindiggaveivelugandlu

ANQAAA

LONEI581989

nefien senydiian (2562). “msUsuidusmsunsnsuletwes: flvaunsuasiindieanos
NoLUULALDUR.” MTANSURIAINGIABUTIDMATVUAIUNS. 11(3) : 153-164.

fiaen NUYgUnyY. (2555). SRRARINTUNIUITY. NJUVN: N1AINERR Az IdteAIanTuazn1TUYT
PHIAINTUUNTIN IR,

WIANT LATEYNINUT wag 589N Ysangyatl (2564). “MIFANYIAIILNEALYDITRINNTAS
9ONMNHINEVRIEIDNE.” d198AENS. 3(2564) : 501-515.

WWsnsal Ineusees, An1s AUTY, giwey nedand waedlsanl Fenasassd (2561). “lsanainlunms.”
YAISUNNGNAITUN. 71(3) : 207-214.

23ussal aegalsatiana, vamswssa SuniUszans warsiil wisssugae (2561). “lsallymavamman
MIINUTBINTNNUTUIalneansTuIeludwingedlal.” wenuiaans. 45(3) 1 122-135.

anduduasunnulasnie 9 deunisuazan nnasulun1svieu. (2565). n1sAnydaIunsal
Uadsuaznansenuiuaalaandie a1disuidisuazaniniindenlunsinauvesgdu
F0INTHIUBUAIDIMNS. NN : annduduasuninuaends entreuwndouazannuinaenly
ATV,

Chen Q. Tang K.P.M. Ma P. Jiang G. and Xu C. (2016). “Thermophysiological comfort properties of
polyester weft-knitted fabrics for sports T-shirt.” The Journal of The Textile Institute.
108 (8) : 1421-1429.

Dai X.Q. Imamuru R. Liu G.L. and Zhou F.P. (2008). “Effect of moisture transport on microclimate
under T-shirts.” Eur J Appl Physiol. 104 (2) : 337-340.

Feizizadeh, B., Omrazadeh, D., Ghasemi, M., Bageri, S., Lakes, T., Kitzmann, R,, ... Blaschke, T. (2023).
“Urban restaurants and online food delivery during the COVID-19 pandemic: a spatial and
socio-demographic analysis.” International Journal of Digital Earth. 16(1) : 1725-1751.

Hes L. (2000). “An indirect method for fast evaluation of surface moisture absorptivity of shirt and
underwear fabrics.” Vlakna a textil. 7 (2) : 91-96.

Ho C. Fan J. Newton E. and Au R.(2008). “Effects of Athletic T-shirt Designs on Thermal Comfort.”
Fibers and Polymers. 9 (4) : 503-508.

o o

U 9 adun 1 unsax - Aguieu 2567



IT'77 Industrial Technology Journal 125

Lage J. Catarino A. Carvalho H. and Rocha A.(2015). “Smart shirt with embedded vital sign and
moisture sensing.” SPWID 2015 : The First International Conference on Smart Portable,
Wearable, Implantable and Disability-oriented Devices and Systems.

Navarrete-Hernandez, P., Rennert, L., & Balducci, A. (2023). “An evaluation of the impact of COVID-
19 safety measures in public transit spaces on riders’ Worry of virus contraction.”
Transport Policy. 131 : 1-12.

Oner E. and Okur A. (2014). “Thermophysiological comfort properties of selected knitted fabrics
and design of T-shirts.” The Journal of The Textile Institute. 106 (12) : 1403-1414

Sousa J.D. Cheatham C. and Wittbrodt M. (2014). “The effects of a moisture-wicking fabric shirt on
the physiological and perceptual responses during acute exercise in the heat.” Applied
Ergonomics. 45 (6) : 1447-1453.

Tran, N. A. T., Neuyen, H. L. A, Nguyen, T. B. H., Neuyen, Q. H., Huynh, T. N. L., Pojani, D., ...
Nguyen, M. H. (2022). “Health and safety risks faced by delivery riders during the Covid-19
pandemic”. Journal of Transport and Health. 25.

World Health Organization [WHO]. (2018). Global Status Report on Road Safety 2018.

Geneva: Switzerland

Woods R.I. (1985). “The relation between clothing thickness and cooling during motorcycling.”

Ergonomics. 29 (3) : 455-462.

AMAINIIYINTG

uinnssudelsnosnda 1assn1sUsynan Prime Minister’s Award for Health Promotion Innovation
2023 drifnunesuatuayumsaiaaiuguam @aa) Wuuianssulmideveminausudsemisiae
mﬁﬂimuauﬁgﬂﬂ’mm‘ﬁwﬁaﬂ%’quaﬂis:uﬂﬁ%%‘lsa':a’ﬂia’1uaucﬁmaa"l,smaﬂﬁgﬂéfmmwé’ﬂmisuaqmsa
FEng (ergonomics) Gﬁﬁﬂ’wmmmﬂfﬁ@uﬂumﬁu‘[agﬁmmLL‘%QLLN laié:mfw FreiuUssavsnmdmsu
N13Y91U WAENUADANINBINA uaﬂmﬂﬁﬁqﬁm&?ﬂqﬂmﬂwqwé’aQﬂﬂ’wmﬁfu‘[mai’aqwumuuazﬁmﬁy’q
melusndelameiinfiawrasinanssuinliganldauns Joatfuuazusamein sunnds wasaiul
lawnosfiyadnnimvdenmdnuaifigissiu

U 9 atuil 1 unsrAu - Tquieu 2567



126 Industrial Technology Journal

[ a a a o v
N19583190LasNAFUUTLENININLAIDIFAUNI9U12

055% Anszna’ Sazdnd Aeie? 39y wuwes® uazdug wssuneud®
AuznEnsAansuaznalulag uinIneraemalulagsnvuinadaiu nenungsuns’?
NMINYIFII VA UATATITINTIY
AnTMALULABRNEMNTTY NANINBETIVAFEUNS
g : asada2518@hotmail.com4*
Fuiuuman 22 nuaius 2567

FJuuAlounany 22 wwieu 2567
JumaUSUUNAIIN 25 W8y 2567

unAnge
SnqUszasdiile 1) a$1s 2) naaouUszAnSAN uazUssiiugn A ssdurhetn
iwsesdlefldlunside iun idesdurnedng, msmaaeulszansnmuaziuudseliuguniw §33els
Fidunseenuuuiazainaaiosduriednliismmmsduiivhlihdniivuabnas mniuiiluneaey
UstAvBmuazUszfiununmiesosnngidengy  adavild lWun fevay, Aede uazdnudeauusnnsgu

A5IveATaN &

nan1533e 1) IdeSosdnsnanisinuas Advuinniie 70 wufuns X 817 130 wURKAS X g9 150
wURLAT Usznause Tassaianos, gadainaanuewesii 3 e ida 3 wsedh gelulindy duau
3 907 av 3 Tu Anegumainauyiyy 120 931 MyudaieAMs 1,400 50UABUIT YARZUNTITOU
yua 2 fadwns anansasndunsdurisdnlidvunndnas Wt luldsslominenisinens wu nns
WAnteBunIsuionindssdnt 2) nansmaseuUszAninaiesdurnednn Tnevaaounisdurinednd
Y 5,10 wag 15 Alansy (Mageusgneay 5 a0 wui tmnnsdvdinsveaeudsiyiiiy 4.72,
8.91 way 12.93 Alansy ﬁmﬁﬂwm’mﬁqaﬁaLaé"awhﬁ“u 0.28, 1.09 way 2.07 Alansy tantunisdu
W9t 1eAeWindy 19.95, 39.55 way 59.21 Uil AuEIHTIVEdULRAYINGU 1.85, 1.98 way 1.99
RN wazUszansamesssdurnsdnedewindu Sevas 94.36, 89.08 waz 86.20 AU way 3)
nansUsziugnATesdUTnatnanmsUstiiuresideany wui anwAndiulunmsmeglusedu
fu1n (X = 4.70, S.D. = 0.45)

AFIARY : LASBIININANITINYAT, dUN1TI, LASDIFUINNITT)

a

U 9 adun 1 unsau - Aquieu 2567



IT'77 Industrial Technology Journal 127

Creation and Testing The Efficiency of The Rice Straw Chopper

Athiratch Leetrakool', Jeerasak Pitpengz, Wichai Vanpetch?®, and Asada Wannakayont®
Faculty of Agriculture and Technology Rajamangala University of Technology Isan
Surin Campusl’2
Nakornsrithammarat Rajabhat University”

Faculty of Industrial Technology Surindra Rajabhat University“*

Email: asada2518@hotmail.com4*
Received 22 February 2024
Revised 22 April 2024
Accepted 25 April 2024

Abstract

This research aimed to 1) develop, 2) test the efficiency, and evaluate the quality of a rice
straw chopper. The research tools included the rice straw chopper, a performance testing table,
and an quality assessment questionnaire. Researchers designed and built the rice straw chopper to
reduce its size, then tested its performance and assessed its quality with expert. The statistical used
included percentages, averages, and standard deviations.

The research yielded the following results: 1) The agricultural machinery obtained had
dimensions of 70 centimeters in width, 130 centimeters in length, and 150 centimeters in height. It
comprised a machine structure, a three-phase electric motor with 3 horsepower, and three sets of
blades, each with three blades attached to a rotating disk at a 120-degree angle, rotating at 1,400
revolutions per minute. The sieve set size was 2 millimeters, capable of reducing rice straw to
smaller sizes for agricultural purposes such as organic fertilizer production or animal feed. 2)
Performance testing results indicated that for rice straw weights of 5, 10, and 15 kilograms (tested
five times each), the average weights after testing were 4.72, 8.91, and 12.93 kilograms, respectively.
The average weight loss of rice straw was 0.28, 1.09, and 2.07 kilograms, respectively. The average
time taken to chop rice straw was 19.95, 39.55, and 59.21 minutes, respectively. The average length
of rice straw was 1.85, 1.98, and 1.99 centimeters, respectively, and the average efficiency of the
rice straw chopper was 94.36%, 89.08%, and 86.20%, respectively. and 3) Quality evaluation results
from expert assessments indicated an overall rating at a very high level (mean = 4.70, S.D. = 0.45).

Keywords : Agricultural machinery; Chop rice straw; Rice straw chopper
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Abstract

The purpose of this research is to 1. Study the identity of Tuk Tuks to provide inspiration for
designing street style men's clothing. 2. Design and create a prototype of a street style gentleman's
suit inspired by a tuk tuk, and 3. To measure satisfaction with the finished prototype using a
satisfaction questionnaire as a data collection tool. From the target group includes Gentlemen
residing in Mueang Surin district, totaling 40 people. The data was analyzed using frequencies,
percentages, and averages through presentation of a table summarizing the results of the analysis.
The entire research process has 3 steps according to the objective: Step 1: Interview about the
identity of tuk tuks from tuk tuk experts to find ideas that can be used to design street style men's
clothing. The distinctive identity of the colors associated with the unique tuk tuk is blue and yellow,
and the distinctive identity of the shape and unique characteristics of the tuk tuk are: The front of
the car is compact. The openness of the cabin. Step 2: Design and create a prototype of street
style men's clothing from the information obtained from the inspiration study. The designs have
been selected by experts in cutting and sewing. Then take the draft of trousers, model B10 and
long-sleeved shirt, model E6 from all designs to create a prototype suit. Step 3 is to take the
prototype suit for a street style gentleman to the target group of gentlemen living in Mueang Surin
District. A total of 40 people tried on the clothes and evaluated the questionnaire. The results of
the research found that the respondents were satisfied with the project study on the design of
men's street style clothing inspired by tuk tuks, considering the following: Model 1, B10 trousers,
with an average of 4.45 in Very satisfied level. Model 2, long-sleeved shirt E6, has an average of
4.13, in the very satisfied level. and the total average of shirts and pants was 4.29, at a very satisfied
level. The conclusion is that ideas and methods for designing street style men's clothing inspired
by tuk tuks can be developed to create a variety of designs for street style shirts and can be applied
to designs that There can be prototypes for other types of cars in the future. Or it can be a guideline

for applying the concept of tuk tuk inspiration to other designs.

Keywords : Inspiration, Tuk Tuk, Design, Fashion outfit, Street style men's clothing.
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Abstract

This research aimed to 1) design and development of electricity consumption control system
through smartphones and 2) test the performance of electricity consumption control system
through smartphones. The proposed control system can record data and manage the electricity
consumption of electrical appliances through a wireless Internet network. The process begins with
designing and constructing, using modules to measure electricity consumption by monitoring
voltage, current, and power. Subsequently, this data is transmitted to a microcontroller for
processing, programming, control, and management of electricity consumption for various devices
based on electricity tariff calculation. Additionally, it connects to the internet network to display
different parameter data on a smartphone. The proposed system can display voltage, current, and
power, as confirmed by the test results. The voltage measurement error is below 1%, while the
current measurement error remains below 10%. Moreover, the error rate for electricity tariffs is less

than 1%.

Keywords : Electrical energy, Electricity tariff, Electric control system
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Abstract

The objective of this cross-sectional study was to assess ergonomic risks in 30 samples of
computer users in the offices of a private college in Bangkok, who worked with computers for an
average of more than 4 hours per day. Data were collected by using a questionnaire and ergonomic
risk assessment using the Rapid Office Strain Assessment (ROSA) technique. The results of the study
found that the majority of the sample were female (83.33%) with an average of 10 years of working
experience in the organization (S.D. = 5). Use a computer (PC/desktop, notebook, tablet or
smartphone) for more than 4 hours per day during work (80.00%), an average of 6 hours per day
(S.D. = 1). The sample group had postures and working environments that were inappropriate
according to ergonomic principles, including non-adjustable backrest (100.00%), non-adjustable
armrests (100.00%), and non-adjustable seat (96.67%). The keyboard stand is not adjustable
(93.33%). The keyboard is not at an appropriate level, causing the shoulders to lift up (83.33%).
There is no wrist rest or the wrist rest has a hard surface or pressure point during mouse use
(73.33%), chair not adjustable (60.00%), monitor too low (56.67%), and raised shoulders while
working (96.67%). 96.67% of the sample had muscle aches such as neck, shoulders and back while
working or sitting in one place for a long time. Results of self-assessment of muscle pain with a
pain level of 4 or more, the highest prevalence was in the shoulder (83.33%), the neck (70.00%)
and upper back (66.67%), respectively. The results of the ergonomics risk assessment using the
ROSA found that 50.00% of the sample had a high level of risk (ROSA scores of 5 — 7) and 46.67%
had a very high level of risk (ROSA scores of 8 — 10) caused by improper sitting posture and
equipment in computer workstations, must be urgently improved to reduce cumulative injuries and

prevent problems with diseases of the musculoskeletal disorders (MSDs) and office syndrome.

Keywords : Ergonomics, Risk Assessment, Computer Users, Office Syndrome
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\ugunsaindnlunsufoRaudneg Snvandunmsdahauiunes fiinesegseiliownnndt 4 42lus
sofu annfluneniaunosiidnuarldmnzan wu s ldannsnussduanugeld fundses
wluiturieggeninseaudasen atusalagldfeniinig [Hudu iisenednlidausuasdalitymimng
guawdumuan leiud Uannds Uanae Uinan dosdm naindeulminund vimsnsdaaznisdn
anrfluiivanzaunamdnnisemans (ergonomic) axasnsaaneINsdLazANliiaus anAdIEYs
sonsuaiuld Masudideiedanuaulafnudsduaudswiunssemansluyaainsivhamuiu
aeufinnosludiinnuvesingrdotensuuianislunsammnumiuns nelduvuysziduanudsais
n1sAEn$ Rapid Office Strain Assessment (ROSA) itonsuseiuandssiiannsaduuummndunis
sy Tauagtostumaiatiymauniesussuulassaegndmieviengueiniseenladulas
soly

miﬁﬂmﬂé’%’ummLﬁumauslﬁﬁwLﬁuﬂ1ﬁf{]”amﬂﬂmzﬂiiuﬂﬁﬁmim’m%aﬁssumﬁaﬁ"ﬁﬂuwwé
Inendonsasnanguaiuss Sminere lauil SCPHYLIRB-2565/147

2. Inguszasd
WeUssdiuanudssmenisemansiuypainsiinnuiueeuiimesludinnurefinedeiensy
wrandlslungamuviuas

3. /N5

3.1 3UuUUn15398 1 un1s@nwideniadnuang (cross-sectional study) Ll oUszLiuAdLA DS
manseeansluypainsiivhanuduaeuiiumes u nailanamis aeanassiunisdnuives 93nsal
uiadunn wazalan mewndss (2562) wae seinssn giufe 1ty Tunsud uasvissn Alqu (2565)
mafvvsndeyalaslinguiegmeuuuvasuauiigiseatiedu wasdidedaunavimanisds
vnufureiwefitethuUssdunmundsmnnissmanslaglfuuuysefiuannsgiu ROSA

3.2 Ussrnsuaznguiiedns Uszwns 1o yeannsivhaudveesiiamesludiniuvesinede
wonvuwisnilslungmmamiuas $1uau 140 au duavuindiegslagldlusunsy G* Power 3 (Faul,
Erdfelder, Lang et al. 2007) lfvunnngudang1a 27 drog1s usiitedosiunisgamevesnguiaogiy
ssmindnwdafiunguiiegadnesas 10 Ivuinvesnguiiodradu 30 dogns insuadng
p1analinsidnsulasINTITuuar im0 1A IETENTARERNLUURNILIINLAY tnedinaEinsAndl Ae
Wuypansiiugifaluinerdoienvuiidnw lnajiiaueesiimesuiosnuenaisiodsnnnii
4 Hlusieu UjTRnuegmaenszeznadidniunmsise lidugidermsuinduiidusmediod
nuazfiRnuiuiaieseesiiomes oun ae lud deile ndsdiuans viuazit Busesdnimmsie
Foanuatingla warBuseulifudeya aunhaziaiadumsinuide

3.3 iRoddloflflumside

3.3.1 wuuAeunmgIfeatstu Usznaudae gadanudoyariiluvesndusiogaieatu e

01y damgs thning nsfinwn szezailunisvau Ussinnvesaeufinmesdly worszesnainsld

9 adun 1 unsax - fquiey 2567
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poufinmed uazgamaulsziiuseduanuiuinveseinistndesnduidelasnsivazuuuniy
quLLia‘uaamﬂﬁﬁUUmai’mz (pain score) WUUAILAY (numeric rating scale: NRS) flazuuudous 0 &
10 Azluu 0 Aslifionn1suan (no pain) 1 - 3 Uantiee 4 — 6 Yanuunans 7 - 9 Uaaunn wag 10 Aol
wnfign (worst pain) (Melzack & Katz. 2006) Taglingusognsussdiunues il §iduldosunetuadl
nausiogaidnsnAfeldidlate suuuu fumeunianeu srernaniililunisneuwsiazata wazveniu
fugenaniirsnddeneudiiiuns wuvasuawildldsunsasessuniuaenadotazaiunsads
L‘f'ram (indexes of item-objective congruence: 10C) mﬂm\‘iﬂmq@vf%aQL%EJ’JSU”IEQL?{EJ’JﬁJUﬁEJmTUEN
Fofam S 3 vhu Yssdudemanusestelunuuasuauiiaisiuiiniuaenadesiuidon Tngls
AzuuumLnueiLdnHanzuuYesiT sy lundazteniinsgimeidvianuaenades wanis
psRFeULULABUA i AenRdB LAy AT IR uiov Wiy 0.94
3.3.2 iesloUszifiumnudsamsnisemans THuuuussidiupudsmenisemans Ingld
wAllA ROSA Uszgndannuuudssiluinasgiudmivaudinaludldaeufiamesaes Sonne, Villalta &
Andrews (2012) ¥innsusziliulaeiddanavimmaazanmindounsisvhnuvesiitrsuisouasls
azuuy (IngvemuBugonangidriuidonousndunts) fissanangunsaifldau wu 1i3 wiee
poufinmes Wnsdwd wnd uduiaund sudsvernailunisldnugunsaitu q meezuuuresnsysady
ROSA axdiendaudt 1 fs 10 uprdndrdunnudsmamssmanieondussdiuandsi fnavesazuun
ROSA st 1 - 2 sdiuanundssuiunans fuavesaziuy ROSA Gaus 3 - 4 seunIdBIge draves
AZULL ROSA HIus 5 - 7 LLasizé’fvﬂ’J’mﬁmqqmn finauasAzULL ROSA Haus 8 — 10 nsgiAziuLanYing
99 ROSA flfdiaus 5 5@&%@14?13131@48@@&%14% anufvhautumsdinssudunsuulsuasUsadu
nansemandlisdndely waznsdildeanndosdinisuuldaeisson
3.3 mMstesvidoya lnelddsaifidanssaun eSuiedisainiud Sevar Aeds uay
dnudsauunnsgiu

4. Nan133vY
4.1 Teyavilurengusiiegi
yndoyagrounuudouniy $1uau 30 fege wudn dwlngumenda Sosaz 83.33 fony

o
v a

ag5¥11i19 31 - 40 U uag 41 - 50 Y Sowaz 46.67 way 40.00 auawiu dwlvaidviiinanie (BMI) any

a

WINTTIULBLTY 439 18.5 - 22.9 viTeszauUnd Tovay 36.67 seaun1sAnuigeninUSynns Sevar 66.67
o1geuluasdnsuiel] 1ds 10T (5. = 5) nauseehaianun Josaz 100.00 Waoufmes (reufiumes
Ralfy peufinmasnnn roninmasnANIvWIANaNs Wi sviiy lumsvausdedinuszsiTuegas
feiflondainnniindiay 30 und TneUsuinmueasiesneuiinmesildlumsiaudilngfienoufinnes
WAw wazAeuRumesaalfy Yovar 53.33 uar 46.67 mudu dinsldnuneuiumeslunarnueds
6 TalusroTu (SD. = 1) waruenanu Wwie 3 Flusetu (S.D. = 1) Tnednsldnulunarnuunn
4 HlusroTu Sevay 80.00 Fim1319i 1
4.2 ernstandiosndunile

Mnnsaeunanguietaiefuenisuinidiesnduiile wuin Sovas 96.67 fernistan
dleandauile wu ae U Inauds vauztsihnunsedsey fufidunaiuy uasnansussfiusyiuaiy
Futandanieadsdandieaues nui dumindudefiiasuuuszduanuduuindeud 4 azuuy

Ul (Wwndunans - traunniign) anugngsdan fe lue/un Seeaz 83.33 AmdsazuuuAiulIn

o o
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WiNfU 5.63 5898911 A9 AD $98a 70.00 ANRAUALLULAINUEUUIN WiINiU 4.83 Lasudidiuuy Sauay

66.67 ANAALAZLUUAUEUUIN WU 4.37 MUFIPU RIS 2

M13199 1 Jayavialuvesneuwuugouny

v o o '
dayanluvasngudiegn

o v
UU (508a%)

LW
Cld 5(16.67)
AN 25 (83.33)
97Y
31-407 14 (46.67)
41-501 12 (40.00)
51-601 4(13.33)
Aastlananne (BMI)
<18.5 2 (6.67)
18.5-229 11 (36.67)
23.0-249 6 (20.00)
25.0-29.9 7 (23.33)
>30 4 (13.33)
Min = 17.3 Max = 37.1 X = 25SD. =5
IZAUNIANN
USeyns 10 (33.33)
ganiSeyees 20 (66.67)
918971
<109 19 (63.33)
11-209 11 (36.67)
Min=1UMax=190X=10USD.=5
T¥noufiames (Reufinmeddalds Aeufinmodnnmn AeufinmosnanITLIn
nans viseautsvlviy) TunisvhanunieinusedrTusgweios wieunnin
afay 30 unil
Tof 30 (100.00)
Talle 0 (0.00)
Usunnvanpsesneuiinnesildlunisiey
AouRmaIAaLRE 14 (46.67)
ADURAADITNANA 16 (53.33)
svernaldnunouinmes (reufiumesilds Aouinmasnnw reufmes
WANVUIANAN WS OELNTNINLY)
3 — 4 d7lue/Su 2 (20.00)
5 - 6 Hluy/tu 12 (66.67)
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Yoyanaluvasnguiiagng A1 (Fesaz)

7 - 8 Falue/Su 16 (13.33)

Min = 4 94. Max = 8 ¥4. X = 6 ¥3. S.D. = 1
svgvnaldnuneuiome? (Aeufmesaalas Aeufiamasnnn Aouiames
WANITUIANANS UIBENSTINY)

1 - 2 Faluyfu 6 (20.00)

3 - 4 $2lua/Su 20 (13.33)

5 - 6 Falu/Su 24 (13.33)

Min = 1 ¥, Max = 5 8. X = 3 9. S.D. = 1

a1t 2 Mmavssdussiuenudulandutdemuiumisiivaeeidandeauies
sefuauiulaanduiie
AL Pain Score < 4 | Pain Score > 4 | fdaszRuauiulan x S.D.
d1uau (Fewas) | Fwu (Gewaz) Wowgn - uNgn

1. AD 9 (30.00) 21 (70.00) 0-9 483 | 2.60
2. lwa/un 5 (16.67) 25 (83.33) 0-10 5.63 2.44
3. MAgAILUY 10 (33.33) 20 (66.67) 0-9 4.37 2.70
4. MagdIuaNg 21 (70.00) 9 (30.00) 0-7 2.50 233
5. WIUEIUUU 21 (70.00) 9 (30.00) 0-8 2.37 2.58
6. Vofon 27 (90.00) 3 (10.00) 0-4 0.77 1.30
7. wUUAIUas 28 (93.33) 2 (6.67) 0-6 0.83 1.44
8. dlo/Uolle 18 (60.00) 12 (40.00) 0-8 2.53 2.11
9. d=lwn/Aun 21 (70.00) 9 (30.00) 0-9 2.27 2.24
10. $1121 25 (83.33) 5(16.67) 0-5 1.03 1.67
11. Uag 29 (96.67) 1(3.33) 0-4 0.37 0.96
12, W/UoL 29 (96.67) 1(3.33) 0-4 0.37 0.85

4.3 ¥inaiaranInwIndeunsiuiunsuiames
namsUsziiulnefidedannrimsuazanmnadennstainurenguietauas iz uuy
maUUUTziuasgluls ROSA wui nqusesivimanstdainnuuasmsldgunsninenfiamesii
nelAntateidemamssmand @il dnvauzvsadd llannsausuaugdld evar 60.00 ety
srpvszwhedoutwasvouidlald Sosas 96.67 Aifnuuuuiuseulaild Yovar 100.00 silvEnwa
vdenidesandiinusugaivlunielufiiinuuiesaniiinuuuiniull fovas 96.67 wazwiindislyl
aunsaUiuld $evaz 100.00 SnwazvessenmitegsnAuld vildosiuasifionsssonm fevay 56.67
nsldundlaglififisostedioviefsesdosiofnuiudmiadyanaviulurasldauund fosay 73.33
Snwnudufiuifiogsefugaduluviluddldauogdnuureniu fosay 83.33 uaziinautiufiumiuiy
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seaulile Sewag 93.33 Aam151991 3 wenanUINNITEITITEEEATInquAIeg1aldugUNTals1aY
TuwsarTuninanesonisuindipenaiuialuwmiazalu nuin Inslantnianid 3aAeuiLees WId way
wduiu 1nnan ¢ FlusseTu (lsalias) vselduinnin 1 Filusegresaiiia

M99 3 NSUSEEUVIINNLAZENINLINADUNNTYINUNUABLALADTLUAT ROSA

ANEUTIINIUAZENTNIIAGDNNTTINUAUABNNILADS 31w (Govaz)
1. ﬂ’J’]jJQQGUENLﬁ’lg
- 411798 90 B3 LNTgIweIINE 11 (36.67)
- fiAul spisnsetiesndn 90 o 8 (26.67)
- gafiuly uue9ea1nnd1 90 B3 5 (16.67)
- B gannvililafeity 6 (20.00)
- Ul Auuavldanunsalusale 14 (46.67)
- 8 llanansauueugald 18 (60.00)
2. ArwdEnvening (wizi)
- fiessuaderiuwasreuvening Usvana 3 2 12 (40.00)
- whgtheiuly fuiiedesndn 3 42 7 (23.33)
- wngdeduild Audidnsnnndt 3 8 11 (36.67)
- JSuszozseuinddenuuazveuting ild 29 (96.67)
3. fiwnuan
- Jomonaglunuiieivlvg yuderenusyanm 90 o uaylvagHounany 1(3.33)
- ﬁﬁmmuguﬁulﬂ (ndenti) / dduly (biffinaue derenlififisestu) 29 (96.67)
- ﬁuﬂaLLSﬁaLﬁulﬂﬁasﬁwqm?iams vilsndlalafastauay 8 (26.67)
_ fiuwsunadull 0 (0.00)
- fitrusuudulaly 30 (100.00)
4. WInNNY
- ﬁwﬂ’ﬂﬁﬁﬁmmsau ﬁﬁiamm nunRaDee 95 891 f9 110 99N 10 (33.33)
- lififisesien viiefiseseilailsoglunumisianzay 6 (20.00)
- NANUB89INATT 110 89A1 ®IBUBEAIN 95 BN 1(3.33)
~lifindhfsdendnRadesludramiunniuly Ghvnemsidslaimnge) 13 (43.33)
- flfzinugaduly (nden) 22 (73.33)
- wdnfisldannsausula 30 (100.00)
5. %1199
- flszvUszananue LYY (40 - 75 9u.) uagvthaeeyseavaen gLy 12 (40.00)
- il shlddestunaiienssaanin 17 (56.67)
- guiuly hldossenatiieussaonw 1(3.33)
- é’fawgmmﬁamawamw 5(16.67)
- UAIEEYIDUUUNTNRL 6 (20.00)
~Lififueamenans @3 1(3.33)
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ANWULYINIIBAZENINLINFDUNITINTUNUADUNQLANDS

o v
MU (599a%)

6. Wsénn
- imsldaunsalyayilsaiuaive vieduyileiieiiowazaoagluvimians 28(93.33)
AuvisvedlvsAnmiaginglaiiiu 30 wu.
- spglnsfnyivinafiu 30 gu. 1(3.33)
- nayilslnsdmiszninaneuar naidlelday 1(3.33)
- Insdwilaiflsguuivhanuleg | $iledu 3 (10.00)
7. und
- wndeglunuaieaiulug 27 (90.00)
- undlllseglunniferivlng madonfaandlsiazann 5 (16.67)
- whduuduiiniegeasyiuiu 0 (0.00)
- undfiunadniiuly feddihilelumsiedeuiiundinnniinisldihie 0 (0.00)
- lsififisosdaiionieflsestoiofituiudwioiyanariulunnyldaund 22 (73.33)
8. utludiun
- Yotlonsauarlvdegludnumreunany 29 (96.67)
- fofisetuinnnd 15 asm 1(3.33)
- deflordosoondns - v vasziiasi 1(3.33)
- syduuufisnigaiuly nagldegdnunzentu 25 (83.33)
- fostimsldnuniendugunsaifoglussfumiedsvy 1(3.33)
- Inautufiuiuuseeulalle 28 (93.33)

4.4 SEAUANMLERIAUNNTYANEARNSTBIVINIINTTIINU

HANTIATIZYIANEEINNTUSENANLLEEIIUNTEAERS Yoengusiagelagldinatln
ROSA wudn dulvgy Seway 50.00 dAuideanunseaansluseaugs dazuuy ROSA 5 - 7 Azuuu
wazSeway 46.67 InuidssagluseAugaun dazuuy ROSA 8 - 10 AzuuY wazseuay 3.33 IA1UEY

Tusgauurunans daziuu ROSA 3 — 4 AzLUY AINN5199 4

M15199 4 sEeuANUEsIRIUNSEAansiagltuUUSEIIL ROSA

AZLUY ROSA sEAuAMALEBIUNSEANERS 3uau (Sowaz)
1-2 s 0 (0.00)
3-4 Feauunans 1(3.33)
5-7 gy 15 (50.00)
8- 10 L?‘%aqgaum 14 (46.67)

o o
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Tungueneeefifiazuuy ROSA aus 5 azuuniuly dalngdenmaiutnndmieviinm ao
vd U1 wagndaduuu Mnsedt 5 lnsdwlngfissdunnuidviimnniigaannnit 4 aguuu 1o
26 fee ($evay 89.66) fszdumnuivuinanniian 2-3 azuuu S1uau 2 Meehs ($esay 6.90) uay
fi 1 fae8 (Favay 3.49) fiszydtlifionnisduviand e Fesiegildionindutinndie
fananforganudszina 1 9 deyainmisdunsamginssumsdahaumuitlusswineiufimsuuasy
§3orumyn 9 1 alus 1wy Samben 1By wagiinanenanuhaeasuiumesn 30 Ui

Nl

M15°99 5 uansuiiie Tz ivinuarszauauiuiinveinguiegseyanaiiinz il ROSA faus
5 AvsuuILlY

—_— fumisngruidafifiazuuusziuaruniuanuniige
FraREnt ROSA Fumiangruile Pain 3core
<4 >4
1 8 A9 1via/un nasdIuuu 6
2 10 Tva/un 10
3 9 AD 1118/U1 NEIEINUY WIUEIUUY 8
q 7 Ap lna/un asdiuuu 4
5 9 Twa/un 6
6 7 Ao lvia/un 7
7 7 A9 lvia/un 8
8 9 AD 111a/U1 NEIEINUY MasdIua"a 3
9 8 Ao lna/un asdiuuu 5
10 7 Ao lna/un wasdiuuu 4
12 9 A9 Ivia/un nasdIuuu 6
13 7 A9 lua/un 8
14 7 Ina/un masdiuana i
15 8 nasEIUAN LvLdIUa Ho/Tedle azlnn/fuun
16 7 -
17 8 Iwa/un 8
18 6 Ao Ivia/un nasdIuuu 5
19 8 Iwa/un wauduuy 7
20 7 Ina/un masdiuuy 8
21 8 A9 lwa/un 7
22 8 Ao Ivia/un nasdIuuu 7
23 9 Ao Ivia/un nasdIuuu 7
24 6 A9 1via/un nasdIuuy 6
25 6 AD 4
26 5 Ao lvia/un 5
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—_— suwmisnguidaiifiazuuussiuariniutnanniige
PIRE ROSA fusisndanila Pain core
<4 >4
27 9 Iwa/un nasduuy 7
28 6 Twa/un 8
29 6 nasdIuas axlnn/aun 5
30 6 Iwa/un nasduuy 7
sau 3wu (3evaz) | 3 (10.34) | 26 (89.66)

5. afusngnanazasunag

MmNy ATenUieansauiueesiamesludiineuresinedoenuiiAnyluadel
oweluasdnsuiedl 108y 10 U uazdulngldnaihnutuneuiunesodisiaides 5 - 6 Falusetu
Soray 66.67 Wwaw 6 Talussety é?fqmamiﬂiul,ﬁummimmLﬁaaﬂﬁmﬁadaumqﬂ YRINFUAIBE9E Y
”qummmimmuaﬁﬂamLuamnm v/ mo uaymdsdiuuu Souay 8333 70.00 uaz 66.67 AU
Feaenndoatunanisideves syinssas aifud thidu Sunsud wesniissa dlgue (2565) fwuidiuau
Flwsnsldaeuiaumesluaaiuiviauiuinnit 5 $ilusdetu Memadswienisiineinisaniies
ndnieidiu 0.41 whwesnuiivhenldnenfinmestosnia 5 $alusdoty (ORadj = 0.41; 95%C| = 0.22 -
0.78) uazdszaunsalinuaenfiawesius 10 Jauly Menmaduseornsuinidesndmileitu 039
Wr09AUd Usrauni1salvinaunsuimesuesndn 10 U (ORadj = 0.39; 95%Cl = 0.20 - 0.82) Way
nsdnuluadsinuidimsldgunsalluaminueeufiusesiilimngaumumdnmssmans Taud (a7
lianunsaususeduresnugs wizds wagnindslieglussduiimanzauivaiszveuiazynnals
wiuianifogsziugaiulnasiiinuvueglussiuilsivanzasliainsausussduld suwdonhaeiieg
spatust slRgldddnvarlnden dumwesae dnmanfendunde Wudnuuevimisnishauild
wanzaulpefinndt 1 vimdunilsne feszeznansduhaudugtnsaideideannndy 1 $alug
duasuliiAnauidsmenisemansandu lassansssdiuamudsmnanisdaniaais ROSA Tu
msfnwadsil nudngusiogna fosar 50.00 fieudssegluseiugs (ROSA 5 - 7 azuun) warfovas
16.67 finnadssoglusyiugann (ROSA 8 - 10 AzuUL) @onARBafuNANTSANYIWeY Sonne & Andrews
(2012) finuiArazuuy ROSA seifiuldiauduiusfuenisiausnfivnanduiile dwosldsuns
UFudseegnusaaiu lneannansiny i Teidau fURnswuuliamsiuved 30191 Anse 35wan wvadn
W3R LATUNYY AeAIseTTa (2564) wuin msUfuussanniom msilnufuRviinisnnsvihaudigndosmia
vanmsemans safuniseaniidsmeuaznmeuivsdmivyaainsdinanuiviiadiuaeufiimes il
anandsadimuniseamanslunsvinudidnnuanaslsd aeaadostunanisdnwives A1ms lufdias
wazsvuuv Suladn (2562) ﬁﬂmmﬂﬁi’ﬂﬂnmim{ﬂLﬂ%ﬁ,JqsumWLﬁamﬁJ%’uLUSEJWWNﬂWSﬂ’MNWﬁU
AeummesmunannIsemansvesninauiiujifnuiuaeufiuneslulsmeruia wuin Waunsu
duaduguamanuvdnnisemeiiannduldldlunsdasiungdnssunsivhauiuaeuiamesify
nanuue Ifeghamnyan uasildernistinnaunilensuaziranadls
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%)
udaW[’sJ

Tngasunaanmsinulupsst@liiuddgmanudssiunseemansiunguuanainsiivineuiu
roufumestudinnuduanuidsduszivguazann dnanimmanistdshnusargunsailuann

Y
s o

NueeumesTiimuzaunuannsemans Adesldsunisusuusuilalaesswuiioannisuiniv
dzay Yostunmaindymlsaneanuszvulasssuaznasiiouazlsnoeniladulasunaly

6. UBLaUDUUY

sz’faLauaLLugLﬁ'aﬂﬁU%’UﬂqqLLasammwmﬁmﬁmmwmam‘ na1IAdYAAINTAITATENINRY
Naﬂix‘wuﬁlmﬁ]Lﬁﬂ%u&i@i’j‘uﬂﬁWIu%ﬂ%m’] ﬁmmiﬁ"mé’ﬂwmﬁmNmsﬂ"dﬁﬂmuﬁmauﬁ'zma%uaxmﬁm
anilauiigndosmundnnisemans nauieszeznanfimunzaulunsdsviaudeidos saudenns
U%’Umgaua%aumaxmﬁ%m@amné’mLﬁ@ﬁgﬂ%ﬁiuﬁwd’lﬁu 1AgNIUNITOUTUAIININANNITNINITY
AEnslun1sinuAsimes ﬁﬂﬁmﬂ%uﬂjﬂﬂmﬁﬂ’mLLGZU%UL‘UaiEJ‘LW]"W]’Nﬂﬁiﬁdlﬁgﬂﬁ@ﬂmm%ﬁﬂmiﬂ
mans Tnemhenududaiagodimsatuayuiidesneadnslduvssanalunmsiadoviousuen
gunsalmngausely

LANE1581989

030l uadunn warglan Mewndes. (2562, unsiau - Tuiaw). “nsUssiduarndomsgunindu
mmﬁﬂﬂﬂamaiwdﬂiﬂéﬂau,azﬂé’mLﬁamENWﬁmmﬁﬂﬁﬁﬁmﬂuﬂizmumimamL?J@LLas
N5EATY”. MIAITIVYANSITUFUANGENT UM INeIqBVaULA. 12(1) : 72 - 85.

a3 nesdiviny uazanuaan uHiAed. (2561, nangiau - Sunaw). “wgAnssumstestuuaznisiud
anudsaionsifinnguennisaeniiamesdulasuvesyaansaeatiuayy’. 21aIneNUNaEnS
WINgIREEeIY. 19(3) : 69 - 83.

s lRd1aes wagsvuwd Saulasn. (2562, Tguieu - Aueie). “navedlusunsuduasuguaInniy
vanmsemaslunmsihauvesnauilfiReusunesiuseslulsmenia”.
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Abstract

The research aimed to fabricate a tractor-mounted animal feed chopping and mixing
machine capable of shredding fresh feed, such as cornstalks or Napier grass, while also mixing dry
feed. The objective of this project was to design, construct, and assess the efficiency of a tractor-
mounted machine. The development concept for the machine was based on engineering design,
focusing on ensuring its durability by using materials easily accessible for general purchase. It was
designed to be a versatile device capable of utilizing the power from the tractor to both chop and
mix the feed. The mixing tank was designed to have a capacity of 100 kilograms. In a case study,
the researchers tested the machine on a group of dairy farmers at a small-scale farm in Khon Kaen
province, where there were 20 dairy cows. The test results for mixing dry feed revealed an average
processing time of 7 minutes for a 100-kilogram batch, which was twice as fast as manual labor.
The analysis of economic feasibility demonstrated that the cost of purchasing animal feed was
reduced from 35 baht per kilogram to 10 baht per kilogram, or equivalent to 182,142.29 baht per
year. This prototype feed grinder and mixer attachment for tractors revealed a payback period of

0.378 years or approximately 4.54 months.

Keywords: Tractor Attachments, Animal Feed Grinder and Mixer Machine, Cost Reduction in

Farming, Dairy Farmer
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Abstract:

In the wave of the new technological revolution, leaders in the technology innovation
industry will steer the direction of future development. The realization and application of
technological innovation is closely linked to the cultivation and development of talent.
Entrepreneur training models play a crucial role in universities, as they not only help cultivate
students' entrepreneurial spirit and enhance their innovation capabilities and practical
competencies but also provide vital support for their development in new technological fields. This
study focuses on Liuzhou Institute of Technology as the research subject, to identify and develop
an entrepreneur training model. Through in-depth interviews with 9 industry experts and
evaluations by an additional 21 experts, the key elements of the model, including 9 main elements
and 66 sub-elements, were identified. The findings contribute to a deeper understanding of the
composition of entrepreneur training models, providing guidance for universities in training talent
with innovative thinking and entrepreneurial skills, thus promoting the cultivation and development
of students' innovation and entrepreneurial abilities.

Keywords : Elements of entrepreneur training, entrepreneur training model, Liuzhou Institute
of Technology
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1. Introduction

In recent years, China has been implementing a strategy of innovation-driven development,
accelerating the transition from cost-effectiveness to innovation-driven advantages, and seeking
new sources of sustainable development (China Commission. 2012-2022). This new source of
momentum is rooted in innovative technologies and entrepreneurial talents.

However, over the past decade, the achievements of entrepreneur training in Chinese
universities have not been significant. According to the Michael Page 2023 China Graduate
Employment Report from 2018 to 2022, the average self-employment rate of university graduates
was 1.42%, with a success rate of 2-3% (Mycos Research Institute. 2022).

In contrast, according to the Global Entrepreneurship Monitor (GEM) reports in recent years,
the entrepreneurship rate among American university students reached a notable 20.1% (Hill, S et
al,, 2022), while the global average success rate of student entrepreneurship stands at
approximately 9.2% (Hill, S et al., 2024).

This disparity underscores the pressing need for Chinese universities to reassess and enhance
their entrepreneur training models. While China has made strides in fostering innovation-driven
development, the current approach to entrepreneur training falls short in producing the high-quality
entrepreneurial talents demanded by society.

To enhance college students' ability for independent entrepreneurship, increase the
proportion and success rate of graduates engaging in independent entrepreneurship, and cultivate
more innovative talents for national economic transformation, it is necessary to conduct systematic
research on the entrepreneurship training model for college students and propose effective
suggestions and strategies.

The current research on entrepreneurship training models has made some progress, but
there are still some research gaps worth exploring and filling. An & Xu (2021) conducted research
on training entrepreneurial talents in higher education institutions through virtual entrepreneurship
practice, providing new ideas and methods for entrepreneurship training. However, their study
mainly focused on the application of virtual practice and did not delve into specific training
objectives and content. Tian (2023) focused on the entrepreneurial mindset and talent training of
English majors, providing valuable insights for entrepreneurship training in specific professional
fields, but the study lacked a comprehensive analysis of the specific elements and implementation
methods of entrepreneurship training models.

In comparison, Lv (2023) and Zhang (2021) focused more on the specific elements and
influencing factors of entrepreneurship training models, but their studies mainly concentrated on
the discussion of college students' entrepreneurial intentions and cultivation of entrepreneurial
mindset, with less emphasis on implementation methods and evaluation mechanisms of
entrepreneurship training models. Additionally, Yang et al. (2018) studied the cultivation mode and
innovation of entrepreneurial talents; however, they lacked in-depth discussion on the specific

elements and implementation methods of entrepreneurship training models.
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Therefore, future research can further explore the research gaps in entrepreneurship training
models in the following aspects. Firstly, there can be a deeper exploration of the specific elements
of entrepreneurship training models, including training objectives, content, methods, teachers,
environment, practice, policy, evaluation, etc., to comprehensively understand the core content
and elements of entrepreneurship training. Secondly, personalized entrepreneurship training
programs can be developed by conducting in-depth research on the training needs and effects of
students in different majors and disciplines. Finally, further exploration of the implementation
methods and evaluation mechanisms of entrepreneurship training models can ensure the
effectiveness and sustainability of entrepreneurship training.

Building upon previous research, this study identified nine main elements and 66 sub-
elements of the entrepreneurship training model at Liuzhou Institute of Technology through
literature review, expert interviews, and evaluations, and established a model accordingly. The
findings of this research will not only facilitate the improvement of entrepreneurship training
models for college students at Liuzhou Institute of Technology and other universities but also foster
the development of entrepreneurial skills and mindset among students. Furthermore, it will have
significant theoretical and practical implications for the emerging economic development and

transformation.

2. Material and Methods

The materials of this study include the main elements of the entrepreneurship training
model extracted through literature review, as well as the expert interview outline developed based
on these elements. We conducted semi-structured interviews and collected the interview results
from 9 experts, covering both primary and secondary elements of the entrepreneurship training
model. Subsequently, we analyzed the data and conducted consistency analysis of the expert
interviews to confirm the model's elements. Additionally, we prepared an expert assessment form
for evaluating the entrepreneurship training model and invited 21 experts to rate the model
elements using a five-point scale. The experts invited for the study come from various fields,
including innovation and entrepreneurship coaches, teachers of innovation and entrepreneurship
courses from other schools, and CEOs of startup companies. Finally, we conducted data analysis
to determine the model elements and, combined with the experts' modification suggestions,
ultimately confirmed the construction of the model.

Step 1: Study the elements of the entrepreneurial training model for students at Liuzhou
Institute of Technology.

Firstly, the main elements of the entrepreneurial training model were extracted through a
literature review, and an expert interview outline was developed based on these 9 elements.

Secondly, semi-structured interviews were conducted to collect input from 9 experts
regarding the main elements and sub-elements of the entrepreneurial training model for students
at Liuzhou Institute of Technology. These 9 experts included 3 CEOs of entrepreneurial companies

who graduated from Liuzhou Institute of Technology and have been in operation for over 8 years,
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3 entrepreneurship coaches on campus with more than 10 years of experience, and 3 teachers of
innovation and entrepreneurship courses with over 10 years of teaching experience.

Thirdly, data analysis was conducted, and expert interview consistency analysis was
performed to confirm the model elements.

Step 2: Evaluate the elements and create the entrepreneurial training model for students at
Liuzhou Institute of Technology.

Firstly, an expert assessment form for the Liuzhou Institute of Technology entrepreneurial
training model was prepared.

Secondly, 21 experts were invited to rate the model elements using a five-point scale. These
experts included 7 Innovation and Entrepreneurship Coaches with over 9 years of working
experience, 7 Teachers of Innovation and Entrepreneurship Courses in other schools with over 10
years of teaching experience, and 7 CEOs with at least 7 years of experience in operating startup
companies. Additionally, the experts were asked to provide feedback on modifying the model
elements and offer suggestions for model construction.

Then, data analysis was conducted on the collected data, analyzing the median and
interquartile range of expert ratings to confirm the model elements.

Finally, based on some experts' modification suggestions, the opinions of the remaining
experts were solicited to confirm whether they agreed with the modifications, thus finalizing the

model elements.

3. Results
3.1 The main elements of the entrepreneurship training model at Liuzhou Institute of

Technology were obtained through literature analysis, with the nine elements of the

entrepreneurship training model listed in Table 1.

Tablel Entrepreneurship training elements analysis
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Tablel (Continued)
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3.2 Results of Expert Consistency Analysis are shown in Table 2.

Table2 Consistency Analysis of Expert Interviews

Indicator Scope Frequency Percentage
Below 50% 2 3.03%
Expert 50%-74% 12 18.18%
Consensus 75%-99% 31 46.97%
100% 21 31.82%
Total 66 100%

Overall, the expert interview data analysis provides valuable insights into the essential
elements of the entrepreneurship training model at Liuzhou Institute of Technology. Across various
dimensions including training objectives, content, methods, environment, and evaluation, there is
a remarkable level of consensus among experts. Key findings reveal unanimous agreement on
critical aspects such as cultivating innovative thinking, providing practical training opportunities, and
establishing evaluation criteria. Additionally, there is strong support for elements like mentorship,
interdisciplinary learning, and ongoing support for entrepreneurs. However, slight variations in
agreement exist regarding certain aspects such as specific training content or policy measures. These

findings underscore the importance of a comprehensive and dynamic approach to entrepreneurship
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education, catering to the diverse needs of aspiring entrepreneurs while ensuring alignment with

industry trends and demands.

3.3 The data from 9 expert interview and 21 expert evaluation analyses can be found in

Table 3.

Table 3 9 expert interview and 21 expert evaluation data analysis

Element Element detail Mdn | IQR
1. Cultivate innovative thinking and enhance entrepreneurial =00 | 10
willingness
2. Learn the basic processes and required skills for entrepreneurship 5.00 | 1.0
3. Practical to up skills and teamwork capabilities 4.00 | 1.0
4. Practice and apply learned professional knowledge to solve =00 | 10

Training problems

objective 5. Cultivate entrepreneurial insight and adaptability 5.00 | 1.0
6. Develop comprehensive entrepreneurial management and =00 | 10
leadership abilities
7. Learning continuous innovation and personal development 4.00 | 1.0
8. Adapt to change market environments and technological trends 5.00 | 1.0
9. Offer ongoing learning courses and industry research projects 4.00 | 1.00
1. Provide theoretical knowledge and case studies of
entrepreneurship >00 1 030
2. Integrated entrepreneurship thinking into a variety of subjects. 4.00 | 0.0
3. Encourage to knowledge and skills related to entrepreneurship =00 | 10

Training process management

content 4. Learning entrepreneurship project incubation and guideline services | 4.00 | 1.0
5. Entrepreneurship practice courses and internship in entrepreneur 5.00 | 1.0
6. Encourage to knowledge and skills related to business 100 | 10
management
7. Share innovative entrepreneurship cases by seminars and others 4.00 | 1.00
1. Teaching in classroom and group discussions 5.00 | 1.0
2. Use simulation and entrepreneurship sandbox methods 4.00 | 0.50
3. Guide student entrepreneurship teams through mentors 5.00 | 1.0

Training 4. Enterprise internships and facilitate industry exchange activities 5.00 | 1.0

method 5. Continue guide student entrepreneurship projects 5.00 | 1.0
6.Provide short course training by expert lectures and discussion 5.00 | 1.00
7. Provide an online learning and cross-disciplinary cooperation

4.00 | 1.00

platform
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Table 3 (Continued)

Element Element detail Mdn | IQR
1. Employ teachers with entrepreneurship knowledge and s00 | 10
educational backgrounds
2. Teachers should be experience and guidance capabilities with 200 | 1.00
project management

Training 3. Teachers should be professional backgrounds and problem- 200 | 10

teacher solving abilities
4. Mentors should be industry backgrounds and project guidance 500 | 0.0
capabilities
5. Employ mentors who are experts in specific fields in laws,
finance, tax and another related 400 1 0.00
1. Provide facilities for entrepreneurial learning spaces and s00 | 0.0
communities
2. Provide simulation technology to simulate the entrepreneurial 200 | 00
process
3. Provide entrepreneurship incubators and laboratory facilities 5.00 | 1.0
4. Provide shared entrepreneurship resources and periodic mentor s00 | 10

Training guidance

environment 5. Provide entrepreneurship internships and office space for 500 | 050
entrepreneurial practice projects
6. Provide startup networks and connections for early-stage 200 | 10
enterprises
7. Cooperation between university and enterprise a00 | 10
(entrepreneurship practice projects on campus)
8. Create a favorable ecosystem for innovation and
entrepreneurship (culture, public opinion) 00 | 100
1. Encourage and guide students to participate in university 200 | 100
entrepreneurship training programs
2. Encourage and guide students to explore university science and 200 | 0.00
Entrepreneur | technology project proposals

practice 3. Encourage and guide students to engage in virtual simulation 200 | 050
entrepreneurship training courses
4. Encourage and guide students to participate in entrepreneurship =00 | 050
competitions
5. Encourage and guide students to engage in university-enterprise

5.00 | 1.00

cooperation practice projects
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Table 3 (Continued)

Element Element detail Mdn | IQR
5. Encourage and guide students to engage in university-enterprise =00 | 1.00
cooperation practice projects ' '

Entrepreneur | 6. Encourage and guide students in executing personal =00 | 100
practice entrepreneurial plans ' '
7. Provide guidance on managing the entrepreneurial process for 100 | 100
students ' '
1. Provide entrepreneurship learing materials and platform
5.00 | 1.00
resources
2. Formulate entrepreneurship policies and support measures 4.00 | 1.00
3. Provide startup funding and funding policies for
) . 5.00 | 0.50
entrepreneurship projects
4.Establish entrepreneurship training subsidies and incentive
- 4.00 | 0.50
policies
Entrepreneur 5. Offer funding support and tax incentives for entrepreneurship =00 | 100
policy incubation projects ' '
6. Develop entrepreneurship project selection and certification
- 4.00 | 1.00
policies
7. Provide funding for continuous entrepreneurship development 200 | 050
and technology transfer policies ' '
8. Formulate entrepreneurship mentor and professional service 200 | 0.00
subsidy policies ' '
9. Develop incentive policies for internal entrepreneurship
3.00 | 1.00
mentors
1. Provide ongoing learning opportunities and resources for
5.00 | 0.00
entrepreneurs
2. Offer entrepreneurs platforms for interdisciplinary learning and 500 | 1.00
exchange ' '

Ongoing 3. Provide entrepreneurs with industry updates and trend analysis | 5.00 | 1.00

learning 4. Offer entrepreneurs mentorship, guidance, and coaching =00 | 100
services ' '
5. Facilitate the sharing of innovative entrepreneurship cases and 100 | 100
seminars for entrepreneurs ' '
6.Provide industry research and project support for entrepreneurs | 4.00 | 1.00
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Based on the data obtained from the first round of interviews with 9 experts, a total of 21
elements such as Cultivating Innovative Thinking and Enhancing Entrepreneurial Willingness,
Providing Theoretical Knowledge and Case Studies of Entrepreneurship, and Teaching in Classroom
and Group Discussions were unanimously approved by the experts (100%). Additionally, 31
elements including Practice and Applying Learned Professional Knowledge to Solve Problems,
Integrating Entrepreneurship Thinking into Various Subjects, and Guiding Student Entrepreneurship
Teams through Mentors were highly approved by the experts (75%-99%). Furthermore, 12 elements
such as Adapting to Changing Market Environments and Technological Trends, Providing an Online
Learning and Cross-disciplinary Cooperation Platform, and Providing Startup Networks and
Connections for Early-stage Enterprises received partial approval from the experts (50%-75%).
However, the approval rate for two elements, Learning Continuous Innovation and Personal
Development, and Developing Incentive Policies for Internal Entrepreneurship Mentors, was less
than 509%.

According to the data from expert evaluation, a total of 8 elements received approval from
the experts (Mdn=5, IQR<0.5), including Providing Theoretical Knowledge and Case Studies of
Entrepreneurship, Mentors Should Have Industry Backgrounds and Project Guidance Capabilities,
and Providing Facilities for Entrepreneurial Learning Spaces and Communities.

Additionally, 26 elements were highly endorsed by the experts (Mdn=5, 1<IQR<1.5), such as
Cultivating Innovative Thinking and Enhancing Entrepreneurial Willingness, Learning the Basic
Processes and Required Skills for Entrepreneurship, Entrepreneurship Practice Courses and
Internship in Entrepreneurship, and Teaching in Classroom and Group Discussions.

Furthermore, 30 elements received relatively high levels of approval from the experts
(Mdn=4, 0<IQR<1.5), but some modifications were suggested for certain elements, such as Practical
to up skills and teamwork capabilities, learning continuous innovation and personal development,
Integrated entrepreneurship thinking into varieties subjects, and Learning entrepreneurship project
incubation and guideline services.

However, there was significant divergence among the experts regarding the element Develop
incentive policies for internal entrepreneurship mentors (Mdn=3, IQR=1), with some suggesting

deletion or modification of this element.

3.4 Modification suggestions proposed by experts during the evaluation process.

Tabled4 Modification Results of Model Elements

Element Original Item New Item
. . . Provide practical opportunities to
Training Practical to up skills and ]
o o enhance skills and teamwork
Objective teamwork capabilities

capabilities
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Table4 (Continued)

Element Original Item New Item
Training Integrated entrepreneurship Integrate entrepreneurial thinking across
content thinking into varieties subjects various subjects
) _ Implement simulation exercises and
o Use simulation and ] o
Training ) entrepreneurship sandbox activities to
entrepreneurship sandbox ) _
Method simulate real-world entrepreneurial
methods ,
scenarios
] Encourage and guide students to
Encourage and guide students to o )
Entrepreneur o . explore university science and
, explore university science and i )
practice . technology projects with
technology project proposals ) ,
entrepreneurial potential
) ) Develop policies for selecting, certifying,
Entrepreneur | Develop entrepreneurship project }
] ] o - and grading support for
policy selection and certification policies i
entrepreneurship
Develop incentive policies for internal
) ) o entrepreneurial mentors (such as title
Develop incentive policies for ] o
) ) evaluation, workload, and policies
internal entrepreneurship mentors ) ) )
supporting collaborative creation by
teachers and students)
Taini Evaluate entrepreneurship Assessing entrepreneurial achievements
rainin
.g achievements and societal and societal impacts, and providing
evaluation ] .
impacts recognition and rewards

The expert's suggestions include emphasizing the provision of practical opportunities to

enhance skills and teamwork capabilities, promoting interdisciplinary integration of entrepreneurial

thinking across various subjects, implementing simulation exercises and entrepreneurship sandbox

activities to simulate real-world scenarios, guiding students to explore university science and

technology projects with entrepreneurial potential, developing comprehensive policies for

selecting, certifying, and supporting entrepreneurial projects, specifying the details of incentive

policies for internal entrepreneurial mentors, and underscoring the importance of providing

recognition and rewards when evaluating entrepreneurial achievements and societal impacts.

After conducting interviews with 9 experts and evaluations from 21 experts, and making

modifications based on their feedback, a total of 7 items were revised. This resulted in 9 main

elements and 66 sub-elements for the entrepreneur training model.
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Entrepreneur Training Model
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Fig 1. The Entrepreneur Training Model for Liuzhou Institute of Technology Student

Training objective guides the benchmarks and directions for Training content, Training
method, Training teacher, Training environment, Entrepreneur practice, Entrepreneur policy,
Training evaluation, and Ongoing learning. The Training objective possesses characteristics such as
specificity, measurability, achievability, relevance, and timeliness.

Training content aligns with the Training objective, meeting the needs and levels of
entrepreneurs, reflecting the philosophy and characteristics of entrepreneurial education, and
exhibiting practicality, innovativeness, and flexibility.

Training method adapts to the Training content, ignites the interests and motivations of
entrepreneurs, fosters their participation and interaction, embodies the process and outcomes of
entrepreneurial training, and features effectiveness, diversity, and personalization.

Training teacher possesses the cognition and understanding of Training objective and Training
content, master the application and design of Training method, have entrepreneurial and teaching
experience, and demonstrate professionalism, affinity, and guidance.

Training environment supports the realization of Training objective, provides resources for
Training content, coordinates the implementation of Training method, and facilitates the
performance of Training teacher, with characteristics of safety, comfort, and openness.

Entrepreneur practice serves as the verification of Training objective, application of Training
content, extension of Training method, and assistance to Training teacher, characterized by
authenticity, challenge, and feedback.

Entrepreneur policy facilitates the achievement of Training objective, encourages innovation
in Training content, standardizes operations in Training method, safeguards the rights of Training
teacher, and provides opportunities for Entrepreneur practice, with features of rationality, fairness,

and transparency.

o o
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Training evaluation, based on the standards of Training objective, covers the scope of Training
content, considers the characteristics of Training method, incorporates the opinions of the Training
teacher, reflects the performance of Entrepreneur practice, influences the formulation of
Entrepreneur policy, and possesses objectivity, comprehensiveness, and timeliness.

Ongoing learning is the continuation of Training objective, updating of Training content,
improvement of Training method, interaction of Training teacher, optimization of Entrepreneur
practice, response to Entrepreneur policy, and driving force for Training evaluation, characterized

by autonomy, proactivity, and persistence.

4. Conclusion

The study of the elements of the entrepreneurship training model at Liuzhou Institute of
Technology yields the following conclusions:

The elements of the entrepreneurship training model at Liuzhou Institute of Technology
include training objectives, training content, training methods, training faculty, training environment,
entrepreneurship practice, entrepreneurship policy, training evaluation, and ongoing learning and
post-training services. These elements form a comprehensive entrepreneurship training system,
facilitating students' acquisition of the knowledge, skills, and practical experience necessary for
entrepreneurship within the campus environment.

Throughout the research process, we emphasized the importance of defining training
objectives and developing appropriate training content to ensure the cultivation of students with
innovative thinking and entrepreneurial capabilities. The selection of training methods and the
qualification of training faculty were also deemed critical factors that can influence the realization
of training outcomes. Furthermore, providing a conducive training environment and practical
opportunities were seen as essential for students' entrepreneurial development.

Entrepreneurship policy, training evaluation, and the duration of training were identified as
key factors in ensuring the effective operation of the entrepreneurship training model. The
formulation of entrepreneurship policies and the implementation of training evaluations can assist
the institute in better managing and optimizing the entrepreneurship training model. Additionally,
ongoing learning and training services enable students to continue learning about entrepreneurship
and enterprise management after establishing their companies, gaining access to industry trends,

accumulating industry resources, and expanding their networks.
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