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Abstract

This research had two main objectives: 1) Identify the factors that lead to delays in
construction projects, a highly significant aspect, and 2) Assess the performance of models using
data mining techniques to predict and analyze these delays. This research highlighted the value of
stakeholder involvement. The research findings revealed significant factors contributing to
construction project delays. On the contractor's side, the most influential factor was the lack of
diligence and failure to inspect the construction site before commencing work, leading to project
expenditure errors with a high confidence value of 0.99. On the employer's side, a critical factor
was the delay in granting approval or permission for the contractor to access the construction site,
with a confidence value of 0.99 . Inadequate communication and coordination between the
supervisor and the contractor were also identified as key factors causing delays, with a confidence
value of 1.00. Additionally, it was found that political situations significantly impacted financial
liquidity, which in turn caused project delays, with a confidence value of 1.00. For the second
objective, the performance of five models in predicting delays was compared. After thorough testing,
the Random Forest model demonstrated the best performance, with an accuracy of 89.74. Based on
these findings, we concluded that the Random Forest model was the most suitable for managing and

analyzing the causes of delays in government construction projects.
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51194 (Quantitative Research) Tna#3534ntugtuuuaeen1s&1999 (Survey Research) @9nnsufiu

1a3yaaz loAaeeilnfli3anan uuapUAIN (Questionnaire) lnafsnaazBansial
1. Uszrnsuasnguates

Uszrnay lraulusruunisdndadnaeninsy (eGP) Aamadouluszuulnaaou

‘jwm‘iﬁﬂﬁﬁﬁuqu 152,402 518 (Thai Government Procurement, 2022)

1 v

nguiaegeunsiduasell Ae nguyaraiifanresiulasinisneasniniasgiuen

AAnzdueandasnideteslasmamed andunianess s iwilsulasuio 2560 — 2565

v
a v =

wATdenlasiniafilasudnassinniigaey busnniansdupanidaamile o 217 Tasenns
anals daan 151 Tasents namile daan 125 Tasenns ananzdusen dman 68 Tagenis
ananaw 68 TAsants uaznanziuan 1uou 28 Tasenns Sadealadenfnunaoyasinias
aanziusenidasnilaiiaseinlnsunisdnssaslszinnlasenisnniiga ulssmeling
Tmﬂﬁflmmmﬂm‘swﬁ?ﬁL%@gﬂmmm@%mzmimu (Krejcie & Morgan, 1970) firiwinntndnaan
vavdnuniiaulatazrnng madu 0.5 seduanuasmAdsuiitensUln 5% warazdunanm

Fa3Tu 95% f910u 380 A
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2. \pinsile

\aasfinfi llunAdansed Ao uwugauann (Questionnaire) Feasremndnglazaen
Tmﬂmﬂﬁmymjﬂﬁ?u%ﬂésﬁugﬂmemmuﬁé’mﬁm%mm (Quontitative Research) (i BaaLAM
yanafidentasiulassnnanaasniasg s1uam 30 Tasenns Turmstloutaznnm 2560 -2565
Aniinaasas 50 vassulaznnosiomn lnalaszanangudaesns Taun (1) lwminfidade

Tnannsgunninsgaziuesnidaemile Usamalng (2) n998N199999N119919/1331N9

A3195UNaR tAT9N19NaTNNIAST (3) HATLANIIUNDEIWAMNARIENIUNAST (4) [3Ua1T

a9

WnAFY Y1919 UMUIBNIUNTIAST (5) NATUANINLENTY FIVDNAITIUINYARINTA THATYYT
L1} X Y] q Bl 3

IMNBFINUAREIATINTG 979495 30 1ASINIS ﬁi:ﬁqﬂ@uL°ammu,mqmmm"fumiﬁmﬁumu
AAET N HLAAZIATINIG BIT1RLBYA THLULNOUD NI LUSEaMTIN 2 a9 69f aaudl 1 Ae

¥ ) = [ o ! ! ~ = a 4 A [
1ayava(Urssuuuasunisfieaiuiadeaauyana uas aaui 2 Aa AnAndiuiaaiuyame
AHANTN IHWIRNTINNTINBNINNIAST YarnauneaTagaaANaTZT 4 AW e ATWKIN

Vv v Vv Vv v v v

PN G]'TLAQ%/‘LI@’N ATRHATUANITH uazAUIeTENLuan

v 1
[ [ a

ﬂ’]‘i?’l‘i']@ﬂ‘ﬂﬂﬂﬂ&ﬂqwﬂﬂ@Lﬂ%@ﬁﬁ@ NAHAAVIMLUUNDUN TN g@m&mfmmwﬁu

U
! v v I

WIANTINNTINBATNNIATY uai [UaUanann99Rmgm 91491 3 1111 INBATITREL AN

q

BUHDNIUaTNIE ANITanIIareuAIfYiaNaennaedI1eelaslr gas 10C (Index of

Congruence) KANIIMANFEHATINABARSBIRAT 0.80 TW{UYNTBBIULLABLATH

3. ﬂ’]‘ilﬁﬂ‘i’]ﬂi')&lﬂﬂ&dﬂ

a

v o v ° A P Vv 1 o 1 QI QQ.// 1
A fJf‘V?_I\Eﬂ ATUKRNTITENUITUTINYBY @‘V’]ﬂﬂi‘?&?ﬁ’]ﬂ‘jﬂ@‘&l@mﬂﬂ N TWEILi NANUALA DU

Y U

v 1
a o

a ! A & A L4
NOAINTIEH WA 2566 WASHTTEITTILUUNDUATNNTUNNB LA NNTBUNN (Google form)

! ¥ o ' (% ! & ° e ¥ o
Tﬂﬁﬂ@?ﬂﬂUﬂQN@QﬂﬁﬁﬂﬂﬂﬁNﬂ FIUIU 380 518 TﬁﬂﬂﬂﬂQWNﬂHLﬂﬁ’lﬁi‘ﬂTﬁGlﬂ‘i_lﬂﬂllﬁ\lqﬂ']il?u

10 %4

T a4
4. MIAATIENIaYS

v [
o/ =

Yoy ¥ v | o 9, - & 2
D;JJQ”‘V?.IT@T%’L‘V] ﬂuﬂLWﬁﬂﬂﬂﬂH@Lﬁ@uWN’]TﬁTuﬂqifJ LATIEUATH QLAY NQN@T‘MTW?\‘] 119

NBFNTNNIATTANYT Hiunawusil

4.1 @3aNRY A NAIIINTINATE [AFAIANNIAUIILIINIDYRVDIUULADUD NS
Bousnsuan §AderieyaT ANIHINNTTUANNITYINANHAZ B ALAZAS I NI DL ALNS MIMHN T &
o o ~ & o 1 ' A A v v 1
AM3uN1531A129 FanTennsTan1sAfinig (U nsauaAnUnf uaznisulassyatveg iy
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Y ¥ a o ¥ a ¢ ! o J o
4.2 Z\IJ’]@%IT"D’LVIﬂuﬂﬂ’]‘jquﬁﬁﬂﬁﬂﬂﬁiﬂN’]')Lﬂ‘j’w‘lfi U N9 UUNUTLANIAN BYITHNY
1 v 1 1 v L4

ANINANET N1TIANFHNIABITYTA98AINATT LATA1TTUNTBINYAHANWUE N BAUNA
AU AHAUETEMINANE LBl ATINITUAZAINANYT Inefldane37inasil Random Forest (RF)
Support Vector Machines (SVM) Linear Regression (LR) K-Nearest Neighbors (K-NN) it@s Gradient

Boosting Machines (GBM) (Han et al., 2011; Tsamardinos et al., 2018)

4.3 nadasz@Ban (Evaluation Measure) Tunnslsziiullszansnmluna §idalnls

1 Y o v 9, ~ & A 1 1
waBNNsUsnuNanas18n1s Beagase i lslunisimsgidssdnsnmlumaiiffge

Tumiv‘hmﬂmqmﬁ%ﬂ"fﬂmamﬁﬂ@mqwmmm“{g (Li et al., 2021; Nguyen, 2021; Schuh et

al., 2016)

1
A o

1) AIAIHGNABN (Accuracy) B dHanpesIayaivinuegnynaana Wun1sin
AHYNADILRIlAa IAefiaNsmNARTE AIENNI5T 1

TP+TN
TP+TN+FP+FN

(1

Accuracy =

2) ANAITNLN UL (Precision) A® m‘ﬁ@@ﬁﬂﬁwi’mw@ﬂﬂmlmfquﬂfm
A T T o A
MUaEun ANANNISN 2

TP
TP+FP

Precision =
(2)

1
o o/

1 = - 1 ° ‘il o v
3) ATAITHTLRN (Recall) AD AIYBNITRIUVVITLILRNAAI Lﬂumﬁfmmmgﬂmm

U

2a9lHAa FINNNNGT 3

TP
TP+FN

(3)

Recall =

2*Recall*Rrecisi ' ! ' { !
F — measure = 2RecarrRrecision 4) ANANNNANAA (F — measure) Af ANLRALIUBIAN
Recall+Precision q

! o ! =S o/ Adl
ATTHUHUETLRLATTERN PNFHNNITN 4

(4)

NANTISI9E

gl 1 fn smyavinluseuusaLANH

nanisAnelealsuuuaauafgaiunisuEnsTansyamaAINansn luudangss

NENTNAATT (AUAANBLALTEIAUIBINABURLLABUANN FIR19197 1
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P v

ANINT 1 HANNTAUATIEDLARADLULLFALNIN

ﬂﬂ:;]av?qTﬂ ANTHVNE YN DY A A H
%48 65.00
LN T —
LYY 35.00
wesnan 20 1 27.70
20-301 40.00
ﬂ’]?_ql
31-40 1 16.30
41-50 20.00
FNNALUSayeye 8.70
FLAUNITANEA NERTLIRE D 44.50
zgaﬂdm‘%fyfym‘% 46.80
wasnan 14 17.40
UIAUNITYINGINEY | 1-5 4 17.40
J9915%4 6-104 12.40
311097 10 9 70.30
L@’mmﬁﬂmmﬂ%ﬁ 17.10
. D @mu&qu\imﬂmwmmmmﬁg 7.60
ATLARINRN — 5= —
UiEWT‘M‘U‘jﬂWiWJU@Nd"luﬂﬂﬂ‘j’]\ﬁ 22.40
ADNZNTINNITHTIISU 24.20

91ne1397 1 yersunuuasunsdunany Aadusesay 65 e Aadusesas 35
AmEniengras 20 - 30 9 Anduspeay 40 svAUNSANEIEINNINATgINIUTYQIsE AR
Winsasay 46.80 nefiszaunismslunisvineuessypeuuuuasuauiiUszaunissnisinem

H1nna1 10 4 ﬁmﬁmﬂmz 70.30 LLZ\]Uﬁ’]LLVMG‘lﬁH’]ﬁZ\T’Jl&ikl’]ﬂLﬁuﬂmzﬂ‘ﬁéklﬂq‘iﬁl’i’]@%/u ﬁmﬁu

TRYNT 24.20 ATNAIAL

1 A a o ) 1 4 o 1 v o
gl 2 An prAahuAsafuyamapsauiansTinaneasnennAsy

1 ¥

HaN133LAT2T AT 87 FIHA LAY AR AINA 1T TWWTANSINN1TN BT NATAST
LUIKANI9ALATIEANG ATINANARTa N TNI 18R BaBenaduainuin{Uniues 3 duAuaes
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Ps o [ Y 1 v o o
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ATUHTUI

ANTAATIEVNG PTHANAWE
Support | Confidence | Lift

o)l el

1. mﬁmq@muﬁuﬁﬂ@mqwm@J%umﬁm@um@umu
LIIAIHN TN DT NUALNNTLANEI T T4 8T RINA A

nsUszinmnisangats lunnasineulasenisany
Lov o . 0.68 0.99 1.21
TUINRANGIA UATNIIAITUGUARARINIENINAIT
N899 JIU 9 HmRzan Fadugamnfiaonaln

1 v

HIAAITHANEIRINHNA

2. NN39ANSIATINNTUATEa TN AN NFlaResnnee
nM991191% T e 7 aenaTi n199n9uns NSRS
AR IHANSAANN TN T N T v A B uaz | 0.69 0.98 1.18
ﬂﬁymlﬁ'mﬁ’mmwu é‘NLﬁuaj@m@;ﬁﬂ'wzﬁwylﬁmmw

1 v

[NNYIRTHHNT

3. AN9VANIS IATINITRALANIUTINAFT N (NTE8asn e

A1991197% Wudas et aena i adeyninienisi3uees
v . . o L 0.67 0.98 118
HIUWINA W SNITWAREY 119198 Aaduyamin s

1 2

AAAITHATEIRTHNA

! P o [ v A 1 v o
FINAITNA 2 N@ﬂ’]iQLﬂiqzﬂﬂ/@@ﬁﬁﬂQN@Tﬂ mmH@m@mwmm?ummﬂ‘a‘mmi
1 v o v Y, ¥ :ild 1 ;il 1 da/ ‘il 1 v v, ¥ 1
NANTNATIATT ATUNTUIN VIHATNINTIFA WL ﬂ’]’im’i’]@’ﬂﬂuwuﬂﬂﬂﬂiqﬁﬂﬂﬂleﬁll@"l\?fﬂ’iﬂll
ATEUNAULEIANHUNITNDANT WUALNTTLAUDIU Lﬁuﬂ@@/ﬂﬁﬂx‘iNﬂT‘Viﬂ’]iﬁizN’]mﬂ’ﬁ‘j’]ﬁ@’]ﬂ
T‘Hﬂ’ﬁﬁ’]Lﬁuﬂ"luiﬂ‘jﬂﬂ'ﬁﬂ’ﬂﬂZ\JI%/U"V'NQWWN'W‘I LL@Ziﬂ”Iiﬁ’]ﬁl‘LlG;lLL@aﬂquﬁfé‘iﬂfJWﬂﬂqﬁﬂﬂﬂ‘ﬂ\‘iﬂﬂﬂ

1 v

H3Ualmnzan Auluyamefisananinananaeen laefiaaanu@dess 0.99
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P o [ v _ 1 v o 1 v o
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v v

ATUNINT
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T 2 T

1. n19837R N13oREYIR MRS 19RNANNNTAIET 1w
N32eD T ATERILMHININNea19 WinTadaiiaanaln

NAAERLUATUULILSI8N1TYRBANRY YRBITULRNALAY
. C o i o » | 058 0.99 1.30
TENINNTNDFTNUAZATAALRDNADILYINITUYBIKIN1

sanfensUsufiunewindyan Faduyamnfisnaln

HIAAITHANEIRINHNA

2 T

2. N30YTA N19BYYIR MRFUaNeANNITaNYT 1

v v 1
v o/
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AMMTUNIINBITNAINTTELIRTIUA F9Tuy AR
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3. N30YTA N1FEREYIR MRFUAWANANNITANTT 1y
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. NMUTURNUTEANBAMN (%)
DANEITN v —, - ;
AMTHYNADN | ATTHUNRYT | ATTHITARN | ATTHONAA
Random Forest (RL) 89.74 87.76 98.40 92.69
Support Vector Machines (SVM) 71.05 73.99 86.73 79.68
Linear Regression (LR) 73.95 75.06 90.77 82.04
K-Nearest Neighbors (K-NN) 79.74 81.27 90.75 85.45
Gradient  Boosting  Machines
79.47 68.92 77.97 72.39

(GBM)
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fAAnNgnABITl 73.95 K-Nearest Neighbors fiAMAa1agnAadil 79.74 uaz Gradient Boosting
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