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Demonstration set operation control principles of tower crane
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Abstract

This research aimed to study the principles of tower crane controls, to construct and evaluate a demonstration
set of tower crane controls, to assess trainees’ competence progression, and to measure trainees’ satisfaction. The
research methods first started to study data to design and construct a tower crane control demonstration set, then, to
assign experts to assess training topics, index for conformity of objectives to the exam, finally, to assign experts to assess
lesson plans, question sheets, blackboard drafting plans, media sheets, exam papers, exercises, and demonstration sets.
The sample group was 15 technicians who operate installation work of tower cranes at T.T.S. Engineering (2004)., Ltd. The
research results revealed that the efficiency of a demonstration set was 87.28/87.96, which was higher than criteria at
80/80. The learning progress showed a statistically significant increase in knowledge at the 0.01 level. The satisfaction level
was 4.48 which was good level. In conclusion, it was considered that a demonstration set developed suitable for the
development of teaching and learning in tower crane operations effectively.

Keywords: Demonstration, control principles, tower crane

' AnizAgANaRfRAINITN aAnendtinatulainszaenindnszunsivile
! Faculty of Technical Education King Mongkut's University of Technology North Bangkok

’ Corresponding author. E-mail: jakmongkol403@gmail.com

149




N9UsrgaRTINIIsALTnR unnangaamaTuladsnTanagassint Afn 5

unin
dszinalneludasi] 2552-2561 ﬁaqﬂ@mmmmuﬁ@m%qﬁmmum?ﬁ 8.1% veHAnuTiNgasInly
1g2inA (Gross Domestic Product; GDP) %‘\1ﬁmmmﬁwmul,l,@:imwL%mimﬁuqﬁ@m'ﬂL‘fim VU g30a
Janneaing uazgananmuedanuning yarAulnt 2552-2561 Famnanat 1 fei [1]

AN 1 yaAnaiFsinzenstesianipiguazienianay

Average Growth Rate (% per year)

2009-2011 2012-2014 2015-2018
AR4519NALB N1 06 18 3.9
neuafaniniy 16.0 1.9 1.7

nsuenesiaresyaAnasiwdsaLanlaenssegilssnaunisgsiagaaunssunasing teun MFnwniedu
Aranssuneadns ffumnineaine fFumandeiinesdasiueuneaine 1y 91151190 $Uneaie AN

melu duanuazamiedanneadne maluladiezesdnananin was UsdnAsuneaing s Tanilaly

'
a o o A < ¥ ! v

WwradnsndAty A nawvefiasy Nldluntsneaing ierdNazaan mnEa wazansununsiaaflnenig

Ly A ey - = 4 o dave o A 9 o da T o
NeaiNing MU fiaTu (Tower Crane) 51]\'1Lﬂ‘LALﬂﬁ‘@Q@ﬂ?ﬂu’]ﬂlﬂm%l‘ﬁ@’mﬁ‘uLﬂ@@uﬂ’m%ﬁﬂ%ﬂ UINUN

<

1 1
A a

al 1a 1 v d‘ & a ai v d’l‘ a; 1 ¥ ° v
mml,@:mmm‘l,mymumwzﬂﬂmﬁmu TINIIBTLATUALH LN (Boom) V]LV']'ZQ@'IW]VL@?@‘LI ] Wuﬂﬂ@@ﬁ"]\i'ﬂqiﬂ

U
'

fEAINB Ty unanddnsunisafreinuazatasaunalug s Tamanefinsuazilszauilom aaniladaann
AeLeNTINLITUAS ”Lsiq%fﬁ%fmﬁm’?‘iLLﬁ@?\ﬂuﬂﬁmﬂﬁﬂﬁmwmffmﬁn‘?iLﬁuﬁﬁm‘lumﬁumwm Yx (Boom) 1130
1RAAANNUIAIAANINETTHTR 1 ussasrin Wi lunsenifsduannussan wazdadelifnatu a1n
el Ae NMIAMLANTINNIUIBINNNeFATU 11 nanaeud Lﬁugummﬂmmgumm?i@mﬁm@u NIV
UBIADEN mnm%uﬁ%mmmmmqmmx‘uﬂLLmé’ﬁqﬁuwmmm‘hmsﬂw‘?@ﬁmmiﬁmﬂu%mmmm gunsal
nsmLANMBUTBIaResiam e RitrewazthresiiRaaaniusenu lumanisalasudeateenans
21 8adudty nauiledudl 20 1.0, wenawadmnstassadeing sandayaluefawud wenisalianuin
sinneaiRntutiennsaluein taelull 2559 Rawn 2 a5 lutl 2560 AR 2 A luT 2561 AR 5
p¥a uazluil 2562 IfAnme 2 A1 uaz 6 fladuudnfiduammasunaussinerioning Tnenmseniawiniiu
ﬁﬁmﬂuﬂ@@“ﬂmedﬁmma‘ﬁ'Lmumimﬁ'qumnLﬁmmnmm'ﬁmwmmslumiﬁﬂmu [2] wninsentvin Ay
WAANITFLLINTBIUTUYN UATNITATLANNITIINIULBINIANIBTLATUAAAINEANAIA DAzt unani
Tassainananesiasiamaneas s liinagURwedusain iiian s adLweAaTan fauna vedinm
AarAgUNInluNITUAAINANITATLANNIININULBININNETIATIE AINNIITINI9EI99atiaeALAN (Cabin
Control) Q113U 15 Fai 1734 duqiinas a7 3] ?ﬁ'qmﬂmmmmimuqumiﬁqmummmqLfma"Lmuﬁ
Wﬁﬂ“ﬂﬁ"ﬂum?muQum@v‘hmuvlsir-wiu'armma‘v‘hmsﬁummﬂm:ﬁqLm‘umumu W nsuanIRARN I
WA BTN ANLNTTINInEI R aeade Wiy Fedem 77 e SuRiei (2004) aniim [4] lelszan
Toynlunispuaunsinnuaemanesinguae ﬁ"ﬁwﬁﬁwmiﬁméT”wzuumamuqumafﬁﬂmmmmqLqmﬁmu
e 4 pu edeainllne e uas 1aeadlunishiaseuarLiuuss dAnendedasuanlalunis
A5 NYAABANANNITNITATLANNITNINIULBINIIBFIATU Tneldduunumane finsuiie QLCM QD5021

= - < aa S N 3l % o '
Wasannidunnanasiasunang ANZM LW@‘V]"’W'LL’WT]JBJﬂ@Uﬁ‘ﬁJB;I]V]"II’TﬂﬂQ’]Ng Tunngmau ANANNITNWNIRTBANNIUNIBT



v
o

nsUsegaRnIgsiuTnf anangnaumnatulagauanagassunil s 5 EEE

LTI 1T ADTHENIYN (Length boom) §ARNN3YIN4M (Work angle) AWSNaN (Wind Force) ATNNANTDNAZaLATY

(Hight Hook) 5@ lunnsein (Luffing Angle)

A8n15ANEN

o

noszaenaAnen Rl

1. iemsfnmanManImLANNITLLeIaFiAm

2. iileeenuuLiazagAINEIUANNIINIPILANMTLIR IR fiATY
3. Lﬁ@mﬂizamﬁmmﬂm%mmi“ﬂmimamuqmm?ﬁqmummmqLf;m*lmu

4. dszifivzespnuitanalaresdidniunnse usng aan B mIANNINIIAYLANNIIINULBIN e AT

v
o o

NEANTHIUAT NG ARNBANANNIINITAILANNIINILTIMNINE fiAs U TunaTATl

1. Anedoyaiea519AABANANNIINNIATLANNIINNIULBN B AT

'
¥

1.1 tgunil v wivde wwnans Alenisldnuninedias e QLCM fu QD5021 wazstladeninades
AugUnsadlugasnBauannisnisasuannsinuesnianes iy deulszneunesgnsnl uaNNIIINLLeY
giinsal et lunisaineaaBAN1sALANNIINNILIBINNIRESLATY

1.2 gani wu nadnlindfifen viednllvinnisdunenindnnisnisasuaunisinanueeananes

'
a

da & 3 =
Lﬂ?uLL@iﬂﬂ&mqu NazududalauauueiNuLEN

o o

1.2.1 WFun19silnenu NU3En duatines ande JLHWNTIN9TaN1i179 e AN I TURaULALATAN

a q

v
o =

ATUNNT UNIATLANNINEFATY AILATUN 128u1AN 256109917 22 FurnAx 2561

122 drFunsfineu fiusim Fuqilines a1in Tuununt1edeniing eAnsdunauLAzAENS
AN uNsAMLANMNInesiATY Aausisii 6 WEENNAN 2562019 8 Hppuneu 2562

123 fnmeduneainineuiazfiFms Ui duailined s1¥e lunslianaufifeaiuniminge
ANBANNIATLIANNIIBFIATY

1.2.4 91\n"7 Simulation mﬂgﬁmmmm@ﬂﬂm WamANANNALILT mﬁﬁuﬁugﬁumn

NN 1 113 Simulation 31NF1ULBINBFIATY



N9UsrgaRTINIIsALTA Nnangnaumnatuladnaianagassunl AN 5

1.2.5 Aipnziilanainqaniauay ivmagauauuds iednsifasiudeulssneududouaaamiones

LATU

NN 2 NNINARAL Spark test, Materials Innovation Center ,Hardness test, Spectrometer

2. pANULLAT AR BANANNTVINNNLL299UNTR] AMUANTNNLAT89OAIWE R TR (5]
2.1 Aanziiadaiedlunsau
2.2 ivuadngUsrasAidang Anssuuazaing dedey
2.3 2BNHLLUAZATNTAGNEAMANNINITAILANNIINNIULBINNRESIATE Usznausae Lena15n13aLsu

Aansaeu wuualasinaue (PowerPoint) WAYARTARNBANANNIINIIAYLANNITINNIUIBMNNIIETATY

NINN 4 NINNNFAFNTAATLANTBITAGIBAANNIINITATLANNIINNIUTBINIIIETHATU



v
a o

nslsegaRanigssAuTf ananadumatulatisanenagassu)il Afan 5 EEE

3. Muualszang wazngusinetw [5]
3.1 AUUANGNFRRE AN LNIMILsEANENNYRITARNBAYANNIINFATLANNITN NIULBINILLFIATY
MU 15 AU

3.2 AN ANITHIDINGNFIBEMUAZATIAADL TTALANINIAINAINNTNLBNANABENS

4. vonadeLanlag 4 AAEAMANNIINNIATLANNIII N ULBININESIATUNATINTW

AT 5 NNENAUINTAATEIMANNIINNIAILIANNI NLTDINIE AT
’lﬁ%mimmmﬂmumezim”qm;mmiuLﬁm (One Group Pre-test and Post — test Design) ANH4Y
= o ] 1

NNINARBIELINULLNAS Hnguaaat 1anguIREaINIImAGeUniaw uas MAINIIHNaLIH 39ausnrinlaes1a

sn5azszuenmn lgane

5. ML3rANBN MBI AAEANANNIINIIATLANNITNNULBINNINETATU [6,7,8]
5.1 sumnteyanarzuuuiaaaundseusuaesidravsnlivinnismazinilssansnwaesgatinauss
poeRaNNada TngilsznausanisuiAnszataNeIndarasdagey nsnauaauuntesdasauusazde

v 3 Y Y o = v aa
ﬂ"]?‘l)l"]ﬂ’)’]NﬂW’J‘VIuW’H’NQL‘IIW?UﬂW?EJﬂ’BU?NﬂQE]@ﬂM ttest

6. Usziiumnuianalaveasideusy [7,8]

a
v

6.1 MAIANBLINIATAAU UazEidnFunseusyuLLMAeLAaLINFaLFaeuas Widfuniseusaminly
Usziunnuianala atlsifiuaauivenalasesdidiauss

7. Ananzvideyauaragiig [6,7,8]
7.1 3Lm’]xﬁm@ff@gamnﬂ@:usiL?'ﬁﬂq‘nf]mﬁ"Lﬁﬁﬁﬂqsﬂi:Lﬁuﬁmm%mm“ﬂm'iﬁﬁmummqﬂmmimuﬂqu‘lﬁmuum’
20930LATUER TWFANLLLU U WA NN Temanenadeiumedautiaupniudueg 5 sz
72 adpn i lunsnmsieyalsznan
1. FIRANNADAPADITZNINNTRABUAU Lf'zﬂmmm{mqﬂizmﬁﬁqwqﬁnﬁu (I0C)
2. ANENdETedeaeL
3. 8MuNARuUNYeTaaaL
4. MIATTUTRIAANNAAWTILLEY tﬁmm’@Lﬁ'mﬁ’m;mmmmmﬂm@ﬂmﬁu
41 Aean (X)

4.2 mLﬁmmummgm (8.D))



N9UsegaReNI9sALTIA Nnanadamnaulat s INIAag2990UY)

1
aada

v
a o

=
N AN

o

5 a0AN 1 WNIAASNNAZIU AUIDLAN test anAaeIlEANATINIG

<

reengusetRtIwiNIInanIRe InanedhuanenFew uazudaEey

5.1 Msz@nannuestAaNsm (E1/E2)

5

ADAVBIANNLANANNUBIALAAE

MWA 6 NNGARIBANANNIINITAYLANNTINIUIBNNILIBFIATY

NANISANE

1. NANITANBIRANNITNITAIL QNﬂ"]‘iﬁ"N’]N’llﬂQVﬂ') 10| ‘;Lﬂ‘é‘u

fadelavinnisAnedeyaresndnnisaquannisineuaaaniamefiasy laarinnisdunideya

&n39a wazinnsdunisal Tnadgninauiaadeslunisinauiaaiunisnesiasu aauiu 5 vnu feaufiay

ANTBUNNTATNTAANTANANNIINITATLANNINNIUTBEINIIBFIATU AIAIIIT 2 ATHILIINITFBLNINAIIN

AudungaiuN1TuARINAN1TAILANNIIINNUIE N8 FATE Hintuailuasnandueg? 2.00 Taua1e4

1 dl a [ o 1 o J dl = =2 o d’l
ANRAETRILLLRADLDINNANNINL 2.88 LL@Z@@Q%IH?tﬂUﬂQWN@WLﬂuW 1N TAaNNANTANHIAYH

A59A 2 wansANENNIIULLA NN luANA TN INNTUARNNAN1TAYLIANNNIINUTBNN DB SIATY

a @ =
AIMNAALNUALN

. B AN
AR 918013 X S.D.
1.2 3 4 5 Al
1 ANGNTRIATID 3 3 2 3 3 28 044 ly
2 8 mmafg"mu-u@ugu 3 3 3 3 3 3 0 iy
3 SANNNINNNILLRNTALYILADS 2 3 2 3 3 26 0.54 NN
4 AN 2 3 3 3 3 28 044 gl
5  ANNENIYN 3 3 3 3 3 3 3 AN
6 m’mmqLmuguqmmﬁwmﬁm‘l,ﬁ’?”uﬁwﬁn 3 3 2 3 3 28 044 AN
laqiiu
7 Tuwusd 3 3 3 3 3 3 0 taly
8 ﬁwﬂ“ﬂ@.qqmﬁ@gmmﬁu@g’ﬁmwmm 3 3 3 3 3 3 0 NN
WU
9 ﬁmﬁnﬂfﬂﬁu 3 3 3 3 3 3 0 NN
ade 2.88  0.20 iy




v
o

NsUsrgaaeNIessALTf anangdamnatulatsnananagaesu)i A3an 5 FEEE

2. Namfa‘%Lﬂs’mﬁmﬂsx%w%mwmmqmm%mué’nmsm'a‘muqumivi"\mummwnm‘ﬁﬂsu
Tnafinnsiinnuadss@ninineti 80/80 arngidniunseusnyianu 15 v AIR19199 3 uangli

WindngidnfunisausnanisainuuLnaae ussudunsauldazuuafs Anduiasas 87.28 d9uniaii

1
= a

LULNAELNAYTEUNYIN IARzLULeAnAnTuTa A 87.96 ULAAIINTARIBAMANNIINITAILANNITNINN LT

Y v

e finsuiRdeliadan dusz@nsnan 87.28/87.96 Tegendunuaimnivualy (80/80) tanguasail

al

A9I99 3 LAAIHANNIAATITINNLTZANENINTBITARIEANANNTNITATLANNITN NI ULBINIALBFLATY

ALY ALY ALY

218013 ) p foray

LB 991 DAL
ALLUUANNNNINLLLNARAUTE NI LN e (E1) 59 7725 51.5 87.28
ALLUUANNNNINNLLLNARAUNATE (E2) 59 778.5 51.9 87.96

3. kaMTIATIERINANNNMTasddN S uMsHnausy

HAN193LATIE A INANUENTa9EIdN FUNN9a UTRAT A I AN NN TN NA A LUULLILN AR LN DY
FHULAZULLN AR LMAIFEUNIMIAIA N WANENTEndeAziuU Tne lddayan1salifuuy ttest fiansound
o O o o d‘ ! d‘ Y Y o al' o o a g d‘ |d|
HadAty 0.01 AT 4 AzuuUARAL eI dNFUN1TELINTNTIULLINAR UNAYFHU HAlaAtat? 51.9

[ a

1 fidsuniseuInd

= o ] = = = 1=l & Vv
AZULY TIAZLUUIIULLNAARUNEWEEY HANleAnag? 21.66 AzLWW azwiuls
ANANNTANTL WNAa1sunAINTBdATY 0.01 TanuuIaANgT gidnfunisausuiiaauinauininay
agaiulddnian uatlsngdn

A9199 4 LAAINANIIARII YA Tesidnsunse Uy

nsmAday N X >D SD? t
WULNAGRLNDEEW 15 21.66

. 4535 14,842.75 3.72
WL ARBUNAIFEIL 15 51.9

4. NANNTIATITUANNNING LRI FUNITAUTN
= & = 9 v o = = v Y o
AINAN3N 7 aziiudiannienelazedidniuniseusuilanuiane lalagvesdidriuniseusuing
4 = i " = A o = oy a @
1A AN e Anan AdauldatuuNInsguafewiniy 0.6 AnuianelaniiAANARLiugagn

A9 5 wansuan1sImIzinAtA e lagesdidniuniseusy

$8N19LTTINU X S.D. ADANIN
Yy a
FUANENNT
1.01908M8AANNFTINYNTHANNTALAY 473 0.46 ANIN
2. ANANNN9D NN BUNEEE YN 473 0.46 AN
3.n191ax e lunsHna Ly 4.47 0.52 A
4 1ANATUTNIaTavn lunisHnausy 453 0.64 AN
5.177ldmananuAnLe 1y 4.47 0.64 A

6.n"maudadnanNlunsHnau sy 4.8 0.41 ANIN




N9UsrgaRTINIIsALTnR unnangaamaTuladsnTanagassint Afn 5

9enssziiiv X S.D. ADAN TN
fruanuil / szezinan / a1ung
1 anufiazerauasiiauanzea 4.73 0.46 ANN
2.Anunianaesgnsnilandimynenal 4.67 0.49 NN
3.9za0a0 luN9eUINEANNINN T AN 4.67 0.49 AnIN
4.87919 HANMNIZAN 4.53 0.74 AxN
AuANIANTn 1A
19§ prandnlaludeat] rew niseusy 3.4 1.24 unana
2 aud asdnlaluidesi] was nseuss 4.533 0.64 ANN
sunnsiaaug 14
1 grangathanudi gl sz nefld lunnsfimenu 4.333 0.62 A
2 faraiulauszanananiaudi s g8 4.46 0.52 B
3.anunsniAnNglimewnd/dnamanls 4.2 0.78 B
2R 4.48 0.60 B

andsaua

'
= a a '

1. Arnuannsdtasziiianlsc@nsninaestaansndelardsr@nininssudnaunGawmniu

'
=

87.28 ganinnuriaziuunadldannisiuuunagausendwUniFauRe 80 asainnisdaaeulilddeaay
damsziiidudanlug auinivdnnisianesia uazaiash Nldvianisdiurrgunenisneliaiunsarinanu
1 wazdidrsuniseusudauluninuguineaiunianefinsuegudaiiasainineulndgaiunionesinsu
= 1Y Y o I ) ¥ = o gy, = a ' ~ | -
Weusgidnsuniseusy Bendedauilsznevlignaesasin Az @nsninssudeuniSeugandninouet dow
AZUUUAINNINILLUNAABUUASFEUYINAL 87.96 T9HAININNINNMUITAZUBUAINAIIULLNAFDUNAT
~ APy a P 1y o = o o , = =
Feunaald Ae 80 WaaLULNAAR LA FEMTULLLINARR LT AR AU LLLLN AR LIEUINLN T WA

inldnanisinuuumaaa Uil RNINAdsE LM EEY uazilassaadidnfuniseusunauinaleaadain

Y o o

AATENINNNIINIBUUNARDUTITUINUNEBLU AN LFE G5 UNNTaUTNAINITDNLULNAGUNAI T WA

]

ALLUUNNINNGD

2. anuanIsaAIziiauinantaesidniunseusy Inelddaganieatifuuy test uanlane

a aa

o Z’/ Y Y o = % % AI dgl ] o ldl dl
3.72 PANUURLINTUNITAUTNNAMNNNINUNANNTUB L WTALI U IPENANITUAN AN NATA t [EN 2.62 WABINAT

'
Y o = Y o o

v % 3 1 =3 ¥ o d‘ k7 dl e :l/ ¥ a v v o
L qﬁ“l_lﬂqi‘ﬂ‘l_lﬁ‘llllﬂQ’WﬁJﬂ’]'JMu’T@ﬂ’]\iL'VI‘LLVLWTJWLuﬂd@?ﬂ“ﬂﬂ@@u%ﬁ(}l}l, "Funtsausunduitudagaungidnsunig

al

Y o

avsnliTuiuAAWIeNsuazAmAIawmatia A ligidndnnsausu Tlasnsadlalusiunaaeunaw

= o £ = o o 1 = =2 o v °

ey uazuuunaseundsFeududeas ugameeiuiuiuunaae usTudeunFau A Wi Az wuUN19n
WLLYAGALMAITEUNANRNNINI UL AGe LN UEY

a2 c =2 ¥ Y o 3 ) =2 ¥ Y o

3. anuanisdaszianiana lazesdidnfuntseusuaziiuladinanuiane lage afidniunas

a " e = (A A Y v o o ° ~

ausnineRfe AL 4.48 HAnnanegn ANN Wesangid1suniseusy AeenisANiluni s

A o - \ ) o o o o = o o , =
Lﬂﬂ')ﬂqu"]L'J@?Lﬂﬁ‘ul,ﬂu@ﬂqqmqﬂLLmTqﬂﬂumiuﬂqug ﬂ']']lllf].l'ﬂﬂ LL@;’fﬂﬂHq"ﬂ@H@uujﬂﬂq\iﬂzL@ﬂﬂTqm



v
o

nsdsegaRanisssAuTf ananandamatulatisanenagassuil afan 5 R

'
Y o

ANSFassas iinduneungnees uazn snslszmangidnsuntseusnlianunsulaliifianaaudila
i 2 o VL v o

Tuneviamls daiu fidnfuntsevusnidsdindssTamMidelivinniseusnlianuglndune using o iun
s =3 o £ o v 1 A Y o 1 = o val =< Y Y o
niineu A linsineulironusanie lunisdhiuniseussiuesneninasinliiauane lazeagidniu

nsausnat]lunel &

/91

Q

FAANBANANNIINITATLANNITYINNIULBINIIEFIATU InenAfesRUTNNgNALe NI TuTNFAARS
AUNTRlAILANNITNINULBINIINBTLATU LIFEN N.7.108.16UALTH39 (2004) TINNAIIUIDS 15 AU WAY

HANNTINENUIUILANTAMNYARIBANANNITNITAILANNITNINIUTBINIILITIATY 87.28/87.96

'
o o aaa

AU BeEd funNsaLsNANNADRA t-test WUINHANNFIRNTURLNHTEAATYN AT ANIZAL 0.01uaY
N = Y Y o ] o = | = , o
HanTslsziuaNenelaresdidniunisausunudnszAuA N Nana lawindy 4.48 Teag luseAUm 411190

o ° = P ¥ o I 4
Wt lEnausugnanaang lunisrauaNANNIIIeIuIInIanefiaTuls

o

ATUBURLY

'
o o A

2 P s o vo a am A = s PR
mQ@ﬂ"]J'ﬂﬂlfm_lﬂm UTEN Eﬁuﬂﬂuﬂﬂﬁ' [MNMA WlﬁiUbLﬂﬁﬂﬂ{]Um\ﬁuLW’ﬂﬂﬂHqLﬂ‘].l’ll'ﬂ@;llﬂ LAZLTIHN N.9N.L0 4.

' '
o a

=3 a a a o v dl U o 1 dl o 2L o o 1 Q’ U a o ds}
VR UALUETS (2004) A1NA Wiﬁ@ﬂﬁu%u@tﬂ@‘wﬂ')@ﬂﬁﬂL‘W'ﬂﬂ’ﬁ@ﬂ’ﬂllill @qumqLﬂuﬂmqmrm\mm%u%

s Temmllunsvmunsialy

1aN&N981984
[1] 8W1ANINAT. 2562. uualiugsia/gaanssn U 2562-2564. (szuvaaulai).
Lmdﬁm;l‘a https://www.krungsri.com/getmedia/3dda73ff-b63d-4ac5-b5a3-
ef81728a2631/I0_Construction_Contractor_190606_TH_EX.pdf.aspx (30 quﬁﬂ’mu 2562).
[2] wATuasulail. 2562. WIANAAINTILNE 6 A1WRLATUNEAFINE1ANT 53.68dNT Ty nax. (szuuaeulal).
unasdaya hitps://www.matichon.co.th/bullet-news-today/news_1546499 (30 WeARN1E12562)
[3] U3E duqtimas anrin. 2562. 1ulasan SUN JUPITER (2004). (szuvaaulai).
unasdiaya http://www.sunjupiter.co.th (1 §491AN 2562)
[4] 134 71 71100 18 uA s (2004) anfin. 2562. ¥ulasuan T.7.S. Engineering (2004). (sxuvuaaulasd).

unasdaya https://tts2004.co.th/ (1 §1491AN 2562

e ~—

(5] ANNS NG9 FAAT warfinfig Wumes. 2561, MsainduseunisUjiRnismsaasugudaulasaadeiudumegs.
WSy inus aganansaaanunssy. snninendawmatuladnszaauinamszunsivile
[6] A7% ANSILIF LAYAIAIN AN8IEIA. 2553, INATIANITASENINIIANT (RNWASIT 5). Aa3enandu. Ngamne.
(7] Tapde annsnfiniou. 2560. NsWmwIgAENaUTH (389 NIRadauTudumnegs. . 287-292. lu: nstsvgadanis
v [
seALTR wanendematuladnTnina AN 9
o ca a v a a dl v ¥ ¥ el/
(8] lupd aaansnlinins. 2560. nsafauaznilsz@vsn ngarneusy Fas faauannigideuuan, 14(14) u. 34. Tu:

NM3UsegaReINNIITALTNR NMBNLNALINHATANART NUNSLAW ATIT 14



