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Abstract

The research applies a multi-criteria decision-making method to select suppliers in the construction
industry, specifically for custom-made material and equipment suppliers. The initial criteria were gathered
from a review of academic articles, and the Delphi technique was used to collect expert opinions
confidentially in order to determine the evaluation criteria. The weights of each criterion were then analyzed
using the Fuzzy Analytical Network Process (FANP), as fuzzy set theory effectively handles uncertainty.
Furthermore, the Analytical Network Process enables a comprehensive evaluation by considering the
relationships between sub- criteria at each level or within the same level. The research findings revealed
that the evaluation criteria for the case study's selection process include 6 main criteria and 17 sub-criteria,
covering key success factors for construction projects in terms of price, quality, transportation, after-sales

service, required operating condition and supplier’s organizational structure, respectively.
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ilelnauiideavmauaninnuAniiudnseuauniian
CVR azoglutsitvensuld Wenfnnuaenndoses
mz:usz/?mﬂr;fJJLG’TJ'mngLﬂuLaﬂﬁuﬁLLé’a UNNUNHINAT

TUldlunm iz iiemuupaudfgasly

N
Npp—(—
cVR = @) ()
1 E 1 12
Tagfl  CVR A9 9RS1dIuANUTIEInSIvDalond
a ° v o
Npg  f® Suaugifienvigy
N D UKL TIVIUA

3.3 Ainnzidimtinanuddyvasinast
Fvudiinneidiminvousasinueiseis

nsrUIUMTIlATIEIlassnBuuUAquLATe 04910

nuflenmnungueseansadansivauliniuen

v

Teag19iUszaNS A wanaNTITNTZUINNNTIATIZN

Tasayegayrelinisuseidunuusaun1ulaenisg
NAITUIANUAUNUSTEMINpIAUsENavE aeluLAay

1Y

A9 UTU 50 MeluseautuneIny tneddunaun

@

Adnisasalud [39]

o

o '
L =

Jupaudl 1 3nuaazuinaeinIsAndonaaving
g nasifana A suuUasuUn e WiEiTemey
ff'mumLLa3’3Lﬂiwvfmiﬁawwﬁ’uiwdwﬂdwﬁd 9
(Clusters) wagasrusenauniglungy (Elements) 53y
TUdls nsfemfuseninaneuen vie meluseduies
(Feedback) ?finLﬂui’mg’mﬁw%’umwaumi ANP

Fumouil 2 1ensrumuduiusuazines
mniuBemaandisudsuatntnaruddyes
LN MEAIMUTNIAIBILUU 9 2AU

Funeui 3 ﬁwmmﬂ'wﬁmﬁﬂmmd’ﬁmﬂum
et Tngdnan1siuIeuisuaudAgy e Nl
Tunouit 2 wlanduyadiasied arund v
(Triangular Fuzzy Number: TFN) 9 Sz UU9LUN3 N9
Faaunsdi (2)

a; = (1,11
e |8 = (om0

a1z = (ha Map Uiz) e Qi = (b M, )
A= (LD @ = (oM U) [ (D)

Ay = (b Mty Ung) Gz = (g, Mz U)o Ay = (1LL,1)

v '
LY P

TURDUN 4 MIANBUAFILATIZN (S;) 21nA

NasIuNsenaulameaun1sn (3)

Si= X1 ai; ®[Zf: Xy aij]_1 )

£
[

Funaud 5 marszauandululs sreaunis

i (4) wavaunTi (5)

V(S; = S;) = sup [min (S,-(x,-), Si(xi))] x> (@)

ool V(S; 2 S)) = lj—Ou- if,lf Zu (g
- otherwise

(mi—u;)—(m;—1;)

URDUN 6 AIUIUUIMTNLINLHBSVBILNUNALE

ee

aunIsi (6)
W' (x;) = min {V(S; = S} (6)

JUABUT 7 ASIVABUDHTIAIUAIIUADAAA DI

(Consistency Ratio: CR) lngdosuUasdavil 987
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ANuAguLA3ondunndudauA e daudaau
(Peyisp) [40] muaun1sh (7)

4m+1+u
Pcrisp = o (7)

PNAINNE UAIUITOATUIUD HTIE IUAINY

ADAARDIVDWUNING [22] lasaaunnsi (8)

= Jnech ®
Wefl  Ape A0 ﬁmmﬁqmammma%mw%ﬂ% A
n fm SN
R Ao dllduuesniulidenndos

Jupauil 8 asguesuvisnd (Supermatrix)

m
€y €y ... €, €y €y ... €, ... &, €, .. €,
e - -
1 Wi W, Wi
G ep
1y
€n
W=C, e, Wy, W W
€,
€
G, em
€, ,W:m W:nz Vme J

JUN 2 suuuuTiluresgUiuasiuming (Supermatrix)

o

Junaufl 9 AnugUasiuninddndn (Limit

Supermatrix) fsaunsdi (9)

W* = lim (W,)9 ©)
g—oo

4. Nan1338
4.1 nan13ARRBNELTEIYRY

N13AALADNKH LT EIYVIYNAITUIN HLAEITDS

a

nantulasanisneasne Ined@ermyignAnidionazios
figwnseudiilunslvidaeTangunsning 3 svuu leund
sruulAI oana i uazaurdvia wienviududd

Usgaunisalluaisauuinnin 15 3 wanisaalden

fidormngy Ao unundndedavt $1uau 3 vy way
WHHNATINS T 2 YU
4.2 wamsAndaninueinITUsIEu
Mnnuvuasuaalaglinadeinarine §idmngy
finuAnANIINITIANgULIN T Na NLazinaei S0l
ANULRLNZ AN LLazmamiﬁ’mLﬁamﬂmsﬁﬁ]’m@%mmw
Duufenduyt uaziian CVR eglutsiiveniuldluads
7l 2 Fehwmsheaunsi (1) JslddeagUidunasindn

I 6 NG9 UALINEUTTOIIIUIU 17 Lneusl AegUn 3

nRnTARRDNIAS TG

JUN 3 inawginsAndengdndiving

4.3 Han13RATISRANUMTNAMUA AR VBN
NWAATUNATINIARGINAITUN 4 FLTeIey

119 5 Y111 9LWINISANNUABALILASIERANUTUNUS

FEMINLNUNVBNLALLNUNTDIA NS UAS19LATIU18 ANP

Ionanagun 4

madmdenddndmbeiaagUniolivimedasmaneni

MC, MC, MCy MC, MCs MCs

5Ci;  SC;; SCig |SCr SCy;| SC;##SCs, SCs3| ISC#»SCyy SCy3) (SCs; SCsz SCsz

N I A i N AN

SCe1 SCez SCe3

A

dRndniisngUnsniioin

JUN 4 TasangnsusziliugIndving

NANUFURUSUsazinaElugUN 4 GFeaey

o
o

N9 591U %‘vi’wmiLU%‘amﬁauﬁwﬁmﬁﬂmmﬁﬁmm
LNUTVEN FIFIUUTNINILUU 9 526U nd9ntiu
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BUAUIINNTUINANTLAAIANANTIUYRI T8Iy
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audl 1 wlasdugadaniled 9 seau Tugdvesuning

faaunsn (2) lAkasans1en 4

A1597 6 Nan1sAsEauANuulUle

MC, = MCs MCy MCs Min = 1
1.0000 1.0000 1.0000 in = 1.0000
\ , , MCs = MC, MCy MCs
P o ‘W a a Min = 0.0985
A9 4 HanTwUasMLaUNITANNAsL 0.0985 06821 0.3338
we me we e MG = Me M Mes Min = 0.4136
) =
— 1 S ; o : A 0.4136 1.0000 0.6630 in = 0.41
MC, 10000 10000 10000 20000 30000 40000 10000 20000 30000 20000 30000  4.0000 MCs > MC, MC; MC, .
MC; 02500 03333 05000 10000 10000 10000  0.3333 05000 10000 03333 05000 10000 0.7504 1.0000 1.0000 Min = 0.7504

MC, 03333 05000 10000 10000 20000 30000 10000 10000 10000 02500 03333 05000
MC; 02500 03333 05000 10000 20000 30000 20000 30000 40000 10000 10000  1.0000
WAIIN 18333 21667 30000 50000 80000 11.0000 43333 65000 9.0000 35833  4.8333  6.5000

NANITATUINAIYDULURFULATIEH (Synthetic

Extent Value: Si) ¥atnua nannlela Mc, Lag

HLT89AUN 1 Aaeaun1si 3 lananin191si 5 1w

Y

NNV ULUAA 19ueIA R ad ulaL N NN MC,

Wi gulmunulnmuel MCs, MC, Wag MCs a8la
-1

Si (MCy) = ?=1lij ®[Z?=1Z7=1 uij] =6® (

1
29.5000.

) =0.2034

M5 5 HAANYRULIRFAATIElAUITLIRYAUR 1

MC; l m u

MC, 0.2034 0.4186 0.8136
MC; 0.0650 0.1085 0.2373
MC, 0.0876 0.1783 0.3729
MCs 0.1441 0.2946 0.5763

nan1smA1ssauadululdveanueindn
mold M, TnefiFoavgaud 1 feaunsi 4 uas
aunsil 5 leuadensnadt 6 1wy mswSeuidisuginasi
MC, Wigufiu MC; Tnedl Syc, = (0.2034,0.4186,08136),
Swmc, =(0.0650,0.1085,0.2373) aglél
1 if 0.4186 > 0.1085
0 if 0.0650 > 0.8136

0.0650-0.8136
(0.4186-0.8136)—(0.1085-0.0650)

V(Smc, = Smc,) =

otherwise

WU MC, AANMIAY 0.4186 MC; ALYNAY
0.1085 &9 MC, HAUINAI1 MC; AU UATITEAUAINY

Jululgiuluauieulousn

NANTSAIWINUINU NN T anAela MC,
FILEUNISN 6 WINARIAISIN 7 WU dntnveanua

MC, 3¢9 min(MC, > MC; > MC, > MCs) = 1.0000

A1519% 7 wathutninaivannnela Mc,

Lnauad w' w

MC, 1.0000 0.4420
MC3 0.0985 0.0436
MCy 0.4136 0.1828
MCs 0.7504 0.3317
WRIIN 2.2625 1.0000

HANITATIVABUTNIIAIUAIUABAAR DIVDI
inausivdnangld Mc,Taefiieamgyend 1 Foaunsi
7 uazaun1sf 8 lenadsnedl 8 1y nan1suUag
Fuaviedfidenuaguiaionduuiduiiaufei
ANUTALIUTTIINUAUN MC, WTBULn MC; = (2,3,4)

4(3)+2+4

1WA Popisy = = 3 PINUUYIATAIUIUNIAN

Amax = (0.4420%2.2500) + (0.0436*8.0000) + (0.1828
#6.5556) + (0.3317*4.9028) = 4.1673 AV 18@11150)

AUIUERSIAIUANUADARABLALYINAY

R Amamn _ 41673-4
T (m-1-RI (4-1):09
A15197 8 HABAIIAIUAYILFBAARDS

j MC, MC; MC, MCs

MC, 1.0000 3.0000 2.0000 3.0000

MCs 0.3472 1.0000 0.5556 0.5556

MCy 0.5556 2.0000 1.0000 0.3472

MCs 0.3472 2.0000 3.0000 1.0000
WNRIIN 2.2500 8.0000 6.5556 4.9028

Amax 4.1673 CR 0.0620
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a3UHANMINTIAARUSATIdIUAINdDAATRARY
ANELN1TN (8) VeIV 5 vinu Wiy 0.0361
nuuIshmininasivanudassdluguidasiun

Sndanugun 3 lHanIInEein1sen 9

A15799 9 WwnsngUMTNNUI NN

MC 1 2 3 a 5 6
1 0.0000 0.8385 | 1.0000 | 0.2590 | 1.0000 | 0.0000
2 0.4012 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.7627
3 0.0352 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
a4 0.1651 0.0000 | 0.0000 | 0.1143 | 0.0000 | 0.0000
5 0.3984 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.2373
6 0.0000 0.1615 | 0.0000 | 0.6268 | 0.0000 | 0.0000

3115199 9 AvinsAwINgUWesunI ng
FINAVDIUNUN VA NAIWAITAIUIUAITIA A (Taking

Limit) @uauni1sf (9) lanan1samuluaannsan 10

dl s a & 0o o (3 v
#1599 10 sq‘lJL‘LJEJiLiJV]iﬂ‘U‘\]’mWZJEJ\‘lLﬂm"VlWaﬂ

MC 1 2 3 a 5 6

1 0.5173 0.5173 | 0.5173 | 0.5173 | 0.5173 | 0.5173

2 0.1944 | 0.1944 | 0.1944 | 0.1944 | 0.1944 | 0.1944

3 0.0059 0.0059 | 0.0059 | 0.0059 | 0.0059 | 0.0059

a4 0.0467 0.0467 | 0.0467 | 0.0467 | 0.0467 | 0.0467

5 0.1062 | 0.1062 | 0.1062 | 0.1062 | 0.1062 | 0.1062

6 0.1316 | 0.1316 | 0.1316 | 0.1316 | 0.1316 | 0.1316

ludaudaungdeivgazyiinisiusguiiisuen

vminenudfuonnarises Tnefuianuaunsi
(2) fl9 aunnsit (7) udwhnsesadeudnandiunin
A9ARRBINNLANNTTT (8) NAN1IMTIRAB U TIEIUAIY
aonadoaadsangidermigia 5 vy iy 0.0220
udatihmininusisesndaFesluguivediuning

ToNanamIs19n 11

v

A15799 11 wnsngurrdnunueises

sC 1 12 13 21 22 31 32 33 41 a2 43 51 52 53 61 62 63
1 0.00 | 0.00 000'00(3 0.59 nsl.ﬂﬁﬂ 054|064 063|041 |0.62 l]ﬂl]'UB? 0.00 UOU'U.UU
12 | 0.00 | 0.00 |0.00]039[0.33[038] 037|037 | 0.34 | 0.36 | 0.39 | 0.38 | 0.34 | 0.39 | 0.00 | 0.00| 0.00
13 | 0.00 | 0.00 |0.00]0.01[0.08[0.10]0.09] 009|002 001|020 0.00]0.27[0.04 | 0.00[0.00] 0.00
21 | 082 | 058 |058]0.000.00]0.00] 000 0.00|000|0.00] 000 0.00 |0.00]0.00]0.50|0.38] 0.60
22 | 018 | 042 [042]000]000]0.00] 000 0.00|000]0.00] 000 0.00 0.00]0.00 050 0.62] 040
31| 039 032 [033]0.00]000]0.00] 100 0.00|000|0.00] 000 0.00 [0.00]0.00] 0:000.00]0.00
32 | 041 | 036 038000000 1.00] 0.00 | 0,00 | 000 0.00] 000 0.00 |0.00]0.00 | 0:000.00] 0.00
33 | 020 032 [029]0.00] 000000 000 0,00 000000000 0.00[0.00]0.00]0.000.00]0.00
41 | 064 035 [035]0.00] 000000 000 0.00|000]1.000000.00 [0.00[0.00 029 052|012
42 | 0.35 | 035 |0.35|0.00 | 0.00 [0.00] 0.00]0.00 | 100 |0.00|0.00|0.00|0.00[0.00 | 0.39 [0.40 | 052
43 | 001 | 030 03(]70(]0 0.00 UO(]VO(]D 0.00 | 0,00 [0.00 [ 0.00 | 0.00 DOD'OUO 0.32 0087036
51 | 041 | 038 03570(]0 0.00 l]O(]AO(]D 0.00 | 0,00 [0.00 [ 0.00 | 0.00 DOU'OUO 0.41 Dﬂlloﬂl
52 | 001 | 0.00 0307000 0.00 UO(]VO(]D 0.00 | 0,00 [0.00 [ 0.00 | 0.00 DOU'OUO 0.18 0187015
53 | 058 | 062 0357000 0.00 U‘O(]AO(]D 0.00 | 0,00 [0.00 [ 0.00 | 0.00 DOUIOUO 0.41 Dﬂlloﬂl
61 | 0.00 | 0.00 UOU.OUE 0.32 UDU‘OGD 000|041 (035039 | 0.00 DOUIOUO 0.00 DOU‘OUO
62 | 0.00 | 0.00 U‘OU.OS? 0.43 UDU‘OUD 000|041 (0.35(0.04 | 0.00 UOUIOUO 0.00 UOU‘OUO
63 | 0.00 | 0.00 UOU.OﬂO 0.25 UDU‘OUU 0.00|0.18 [0.30 [ 0.58 | 0.00 UOUIOUO 0.00 UOU‘OUO

nuUILTIINITmgUUesiunindaaeuinin
(Weighted Supermatrix) 280151109135 nG W111A
WNUINAN A15199 9 AuBININSUITNINMYI T4

A15799 11 ToNanISAUIIRINIS1eN 12

M13°99 12 guosumindarninninuaanmueises

sC 11 12 13 | 21 22 31 32 33 | 41 42 | 43 51 52 53 61 62 63
11 | 0.00 'U.OO 0.00 U51.U..‘IU.US2.054.05’|-016'016-011'0{12 0.40 [ 0.57 [ 0.00 | 0.00 | 0.00
12 | 0.00 'U.OO 0.00 UBP.U.PH.USH.DBT.O37'00‘)'009-010'053 0.34 (039 0,00 | 0.00 | 0.00
13 | 0.00 .U.OO 0.00 U‘Ol.UOE.UIU.DO‘J.OG‘JIOOI'OUU‘OUftIOUD 0.27 [ 0.04 [ 0,00 | 0.00 | 0.00
21 | 033 .0.23 0.23 UOU‘DOU‘UDU‘DOU.OOU.OOUlOUD‘OUUIOUD 0.00[0.00(038 | 0.29|0.46
22 | 0.07 l[l.l? 017 UOU‘DOU‘DDU‘DOUVOOUAOOU‘OOD’OUUIOUD 0.00(0.00(038 | 047|031
31 | 0.01 VUO] 0.01 UOU‘DOU‘DDU‘DOUVOODVOOU‘OOD’OCIU'OUD 0.00 [ 0.00 (0,00 | 0.00|0.00
32 | 001 | 001 001|000 000 0.00|000[0.00 000000 0.00[0.00 000|000 000 000|000
33 | 001 | 0.01 |0.01 000 0.000.00|0.00]0.00]0.00] 000 0.00|0.00]0.00[0.00[0.00]0.00]0.00
a1 | 0.11 | 0.06 | 0.06 000 0.00]0.00|0.00]0.00]0.00] 0.11 | 0.00|0.00]0.00[0.00 [0.00] 0.00 0.0
42 | 0.06 | 0.06 | 006|000 000000 0.000.000.11]0.00]0.00[0.000.00[0.00]0.00]0.00]0.00
43 | 0.00 | 0.05 | 005|000 000000 0.00]0.00]0.00]0.00]0.00[0.00]0.00[0.00]0.00]0.00]0.00
51| 0.16 | 0.15 | 0.14 [0.00 | 0.00 | 0.00 |0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 [0.10] 0.10 | 0.10
52 | 0.00 | 0.00 | 0.12 000 0.00]0.00 0.00]0.00]0.00] 000 0.00|0.00]0.00[0.00 0.04] 0.04 [ 0.04
53 | 0.23 | 0.25 |0.14|000 000|000 |0.00]0.00|0.00]0.00]0.00[0.00]0.00[0.00]010]0.10]010
61 | 0.00 | 0.00 | 0.00|001] 005|000 000]0.00]026[022]024[000[0.00[0.00[000[ 000000
62 | 0.00 | 0.00 | 0.00 [lf)ﬂ‘[](”‘(lf)[]‘(lf)[l.(](m'(lZﬁ'(lZZ'()UZ'U[]{] 0.00(0.00|0.00 | 0.00|0.00
63 | 0,00 | 0.00 | 000|007 004|000 |0.00]0.00]|0.11[0.19[0.36 [0.00]0.00[0.00|0.00]0.00|0.00

AT 12 vinsAugUivasiuvsng
TINAVDINUN TOIA8NITAIUIUAIDTINA (Taking

Limit) @uauni1sh (9) lanan1samuIuaInIsan 13

M1599 13 guidesuminddninvesnnaises

SC 11 12 13 | 21 22 3 32 33 | M 42 | 43 5 52 | 53 61 62 63
11 | 014 [ 0.14 (014|014 (014|014 I]l'l.Olﬂ.Olﬁ 014|014 (014 0.14 014.015.014 0.14
12 | 010 | 0.10 |0.10|0.10 (010 | 0.10 D]ﬂ‘@lﬂ.olﬁ 0.10|0.10(010 | 0.10 D‘IUIOID.OIQ 0.10
13 | 002 | 0.02 |0.02|0.02 (002|002 002.002.002 0.02|0.02 (002|002 002.002.0D2 0.02
21 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06| 0.06 | 0.06 | 0.06
22 | 0.05 | 0.05 | 005|005 |0.05|0.05|0.05 0.05|0.05[005| 005|005 0.05|0.05| 005 |0.05|005
31 | 0.00 | 000 |0.00 | 0.00 [0.00 000 0.00 ] 0.00] 0.000.00 |0:00 [0.00 | 0.00 | 0.00 | 0.00 | 0.00 [0.00
32 | 0.00 | 000 | 0,00 0.00 [0.00 000|000 ] 0.00] 0.000.00 |0.00 [0.00|0.00 0,00 | 0.00 ] 0.00 |0.00
33 | 014 | 014 |0.140.14[014]0.14 [0.14 | 0.14 0.4 | 014 | 0.14 014 0,14 [014 | 0.1a [0.14] 010
a1 | 010 | 0.10 |0.10|0.10|0.10] 0.10 | 0.10 | 0.10 |0.10 [0.10 | 0.10 | 0.10 | 0.10 [ 0.10 | 0.10 | 0.10 [ 0.10
a2 | 002 | 0.02 |002|002|002| 002|002 002|002 002 002|002 ] 0.02 [0.02| 002|002 002
43 | 0.06 | 0.06 |0.06 | 0.06|0.06 | 0.06 UOﬁ‘OOﬁ.OGﬂ 0.06 | 0.06 [ 0.06 | 0.06 DOﬁ‘OGﬁ'OUﬂ 0.06
51 | 0.05 | 0.05 |0.05|0.05[005 |0.05 005.005.005 0.05 | 0.05(0.05 | 0.05 DOE-OGS.OUB 0.05
52 | 0.00 | 0.00 [0.00|0.00 000|000 UOU.OOD.OUD 0.00 | 0.00 [ 0.00 | 0.00 DOU-OGD.OUO 0.00
53 | 0.00 | 0.00 [0.00|0.00 000|000 UOU.OOD.OUD 0.00 | 0.00 [ 0.00 | 0.00 DOU.OGD.OUO 0.00
61 | 0.14 | 0.14 (014 | 0.14 | 014|014 U]ﬂ.olﬂ.olﬂ 014|014 (014 | 0.148 D]ﬂ-Olﬂ.Olﬂ 0.14
62 | 010 | 0.10 [0.10|0.10| 0,10 | 0.10 UIU.OIU.OID 0.10|0.10(0.10 | 0.10 U]U-OID.OH) 0.10
63 | 0.02 | 002 | 002 |002|002|0.02 002 002|002 (002 |002|002] 0,02 |0.02| 002|002 002
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ansaasuAnininaNd Ay resnaeivEn

LAZLNEUYITEY AINTNT 14

A15799 14 ANUNUTNUDBNUT A NLALLNN T

wasi it WA hadn®  dhwitew!?
7N 509
SC,;, 05461 0.2819
MC, 05162  SC;,  0.3686 0.1903
SC,;  0.0853 0.0440
SC,,  0.5506 0.1068
MC,  0.1940
SC,,  0.4494 0.0872
SC;  0.0079 0.0000
MC; 00059  SC;,  0.0086 0.0001
SCsy  0.9835 0.0058
SC,,  0.5411 0.0252
MC, 0.0466 SCyp 0.1251 0.0058
SC,s  0.3338 00156
SCsq 0.9531 0.1009
MC; 01059  SCs,  0.0223 0.0024
SCs;  0.0246 0.0026
SCe;  0.5461 0.0718
MCs 01314 SCs 03686 0.0484
SCe; 00853 0.0112

5. NMsaAUTINALAZIDLIEUBLUY
nMsnUTnAsiiAsfesdmiunsiadula
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Aeais nsfinsnumuunanudsnisitisideds
p19191 3 shnsdnnguinast wiosaratouazd e
vaawsazinaeilul udildivatiawmanislunisdnden
nausiuszilaediTegduau 5 viu nansdaiden
inasinngidervydunonduiannuuuasuanily
padafl 2 nanisdndonnuTanTesEnouiae Lo
NENTIUIY 6 Lnuel uaZLNUT TR IMURTINI 17
\neust uanadaguRl 4
mﬁmeﬁmi}mﬁfﬂmmﬁwﬁmmLﬂmSﬁmi

Anvaen Ineld35nsEuIun1s FANP Haa1NN1SWaRd

ANNANTENYI T B dnsuainve LYl

PANLALNUNTBILUNITIT 3 NUINUT N NAU

N3N (MCy) UaglnaueisesnusIn (SC;y Hliedu eyl

v
1o o °

AnhutinaudAgyuInign
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6. TodnauazauIdgiuauan

7% FANP dimnududaulunisAiuin wagena
\AarnudBesnaruAniiuresiidoivy dedsma
AoAi Yo LnaeinisUssiy fafuaisesnuuy
nszuIunsiuteyasgesauney wazealdinalulad
\¥U Machine Leaming 11%3831A51g1i0LaT 111N

VA 0ANAINUTUY D ULAL LA UATULL UL N B ULTE

Y

NTEUIUNTT FANP

a

7. inAnssuUsENA
{idevensruveunszamuisvnsdlanuiilinig

atvayutoyauasiBoamnia 5 i AlfanuAn

wazdaazialunIIRBULULAR U@ T UN1I Ty

AT

8. 1PNA1I391989

[1] M. Abas, S. B. Khattak, T. Habib, and U. Nadir,
"Assessment of critical risk and success factors
in construction supply chain: a case of
Pakistan," International Journal of
Construction Management., vol. 22, no. 2,
2020, doi: 10.1016/j.as0c.2020.106557.

[2] wns¥a quen, "wwildugsiv/anaivnssy U
2567-69 §3NATUMUNNDEATNS," TAUNTIAT, SUIANT
N39A3RE5ET 311A (U1YW), NTINN, 9t 4,
2567.

[3] M. H. Hanafi, S. Abdulla, R. Hasan, H. Ahmad,
and A. Rauzana, "Critical success factors of
building materials availability at construction
sites using a qualitative approach," Journal of
Project Management Practice., vol. 3, no. 1,

pp. 23-43, 2023,




(4]

(10]

Thai Journal of Operations Research: TJOR Vol 13 No 1 (January - June 2025)

J. Sarkis and S. Talluri, "A model for strategic
supplier selection," Journal of Supply Chain
Management., vol. 6, no. 4, pp. 18-28, 2002.
C. Gencer and D. Gurpinar, "Analytic network
process in supplier selection: A case study in
an electronic firm," Applied Mathematical
Modelling., vol. 31, pp. 2475-2486, 2007.

H. Taherdoost and A. Brard, "Analyzing the
process of supplier selection criteria and
methods," Procedia Manufacturing., vol. 32,
pp. 1024-1034, 2019.

G. Polat, "A semi-systematic literature review

on supplier selection in construction projects,”

Journal of Construction Engineering and

Management Innovation., vol. 4, no. 4, 2021,
doi: 10.31462/jcemi.2021.04256266.

P. Jaskowski, A. Sobotka, and A. Czarnigowska,
"Decision model for planning material supply
channels in construction," Automation in
Construction., vol. 90, 2018, doi:
10.1016/j.autcon.2018.02.026.

J. Liu and M. Lu, "Constraint programming
approach to optimizing project schedules
under material logistics and crew availability
constraints," Journal of Construction
Engineering and Management., vol. 144, no. 7,
2018, doi: 10.1061/(ASCE)CO.1943-
7862.0001507.

M. Bajomo, A. Ogbeyem, and W. Zhang, "A

systems dynamics approach to the

management of material procurement for
engineering, procurement and construction
industry," International Journal of Production

Economics., vol. 244, 2022, doi:

10.1016/j.ijpe.2021.108390.

K. T. Yeo and J. H. Ning, "Integrating supply

chain and critical chain concepts in engineer-

procure-construct (EPC) projects,"
International Journal of Project
Management., vol. 20, pp. 253-262, 2002.

P. E. Eriksson, "Improving construction supply
chain collaboration and performance: a lean
construction pilot project," Supply Chain
Management: An International Journal., vol.
15, no. 5, pp. 394-403, 2010.

H. L. Ma, Z. X. Wang, and F. T. S. Chan, "How
important are supply chain collaborative
factors in supply chain finance? A view of
financial service providers in China,"
International Journal of Production
Economics., vol. 219, 2020, doi:
10.1016/j.ijpe.2019.07.002.

P. L. Le, W. Elmusghrabi, T. M. Dao, and A.
Chaabane, "Present focuses and future
directions of decision making in construction
supply chain management: a systematic
review," International Journal of Construction
Management., vol. 20, no. 50, 2018, doi:
10.1080/15623599.2018.1488089.

A. Ishizaka and P. Nemery, Multi-Criteria
Decision Analysis Methods and Software.
United Kingdom: John Wiley & Sons, Ltd,
2013.

B. Roy and D. Bouyssou, Aide Multicritere a la
Décision: Méthodes et Cas. Paris: IAE Paris
Sorbonne Business School, 1993.

H. Taherdoost and M. Madanchian, "Multi-
Criteria Decision Making (MCDM) methods and
concepts," Encyclopedia., vol. 3, 2023, doi:
10.3390/encyclopedia3010006.

l. Emovon, R. A. Norman, and A. J. Murphy,
"Hybrid MCDM based methodology for
selecting the optimum maintenance strategy

for ship machinery systems," Journal of




Thai Journal of Operations Research: TJOR Vol 13 No 1 (January - June 2025)

Intelligent Manufacturing., vol. 29, 2015, doi:
10.1007/510845-015-1133-6.

L. Keeney and H. Raiffa, "Decisions with
multiple objectives: Preferences and value
trade-offs," IEEE Transactions on Systems,
Man, and Cybernetics., vol. 9, no. 7, pp. 403,
1976.

F. Dweiri, S. Kumar, S. A. Khan, and V. Jain,
"Designing an integrated AHP based decision
support system for supplier selection in
automotive industry," Expert Systems with
Applications., vol. 62, 2016, doi:
10.1016/j.eswa.2016.06.030.

E. Onder and N. Kabadayi, "Supplier selection
in hospitality industry using ANP,"
International Journal of Academic Research
in Business and Social Sciences., vol. 5, no. 1,
pp. 166-186, 2015.

S. K. Yadav, D. Joseph, and N. Jigeesh, "A
review on industrial applications of TOPSIS
approach," Service Operations Management.,
vol. 30, no. 1, pp. 23-38, 2018.

I. Temiz and G. Calis, "Selection of
construction equipment by using multi-
criteria decision making methods," Procedia
Engineering., vol. 196, pp. 286-293, 2017.

M. Abdel-Basset, A. Atef, and F. Smarandache,
"A hybrid neutrosophic multiple criteria group
decision making approach for project
selection," Cognitive Systems Research., vol.
57, pp. 216-227, 2019.

N. Chai, W. Zhou, and Z. Jiang, "Sustainable
supplier selection using an intuitionistic and
interval-valued fuzzy MCDM approach based
on cumulative prospect theory," Information

Sciences., vol. 626, pp. 710-737, 2023.

(26]

[30]

[31]

Q. Wu, X. Liu, J. Qin, and L. Zhou, "Multi-
criteria group decision-making for portfolio
allocation with consensus reaching process
under interval type-2 fuzzy environment,”
Information Sciences., vol. 570, 2021, doi:
10.1016/j.in5.2021.04.096.

P. Jakiel and D. Fabianowski, "FAHP model
used for assessment of highway RC bridge
structural and technological arrangements,”
Expert Systems with Applications., vol. 42,
pp. 4054-4061, 2015.

A. N. Haddad, B. B. F. D. Costa, L. S. D.
Andrade, A. Hammad, and C. A. P. Soares,
"Application of fuzzy-TOPSIS method in
supporting supplier selection with focus on
HSE criteria: A case study in the oil and gas
industry," Infrastructures., vol. 6, no. 8, 2021,
doi: 10.3390/infrastructures6080105.

C. M. Tsai, H. S. Lee, and G. Y. Gan, "A new
fuzzy DEA model for solving the MCDM
problems in supplier selection," Journal of
Marine Science and Technology., vol. 29, no.
1, pp. 91-95, 2021.

A. Liu et al., "A novel two-stage integrated
model for supplier selection of green fresh
product," Sustainability., vol. 10, no. 7, 2018,
doi: 10.3390/5u10072371.

S. Liu, J. Lin, and X. Xu, "Selection and
application of building material suppliers with
intuitionistic fuzzy multiple attribute decision
making method," Journal of Intelligent &
Fuzzy Systems., vol. 44, no. 3, pp. 4383-4395,
2023.

G. W. Dickson, "An analysis of vendor
selection systems and decisions," Journal of

Purchasing., vol. 2, pp. 5-17, 1996.




[33]

[34]

Thai Journal of Operations Research: TJOR Vol 13 No 1 (January - June 2025)

C. A. Weber, J. R. Current, and W. C. Benton,
"Vendor selection criteria and methods,"
European Journal of Operational Research.,
vol. 50, pp. 2-18, 1991.

B. D. Rouyendegh and T. E. Erkan, "Selecting
the best supplier using analytic hierarchy
process (AHP) method," African Journal of
Business Management., vol. 6, no. 4, pp.
1455-1462, 2011.

M. B. Ayhan, "A fuzzy AHP approach for
supplier selection problem: A case study in a
gearmotor company," International Journal of
Managing Value and Supply Chains., vol. 38,
no. 4, pp. 11-23, 2013.

M. Kotula, W. Ho, P. K. Dey, and C. K. M. Lee,
"Strategic sourcing supplier selection
misalignment with critical success factors:
Findings from multiple case studies in
Germany and the United Kingdom),"
International Journal of Production
Economics., vol. 166, 2014, doi:
10.1016/j.ijpe.2014.12.039.

J. Bokrantz, A. Skoogh, C. Berlin, and J. Stahre,
"Maintenance in digitalized manufacturing:
Delphi-based scenarios for 2030,"
International Journal of Production
Economics., vol. 191, pp. 154-169, 2017.

C. H. Lawshe, "A quantitative approach to
content validity," Personnel Psychology., vol.
28, pp. 563-575, 1975.

P. K. Tarei, J. J. Thakkar, and B. Nag, "A hybrid
approach for quantifying supply chain risk
and prioritizing the risk drivers: A case of
Indian petroleum supply chain," Journal of
Manufacturing Technology Management.,
vol. 29, no. 3, 2018, doi: 10.1108/JMTM-10-
2017-0218.

[40] M. A. Akbar, M. Shameem, S. Mahmood, A.

Alsanad, and A. Gumaei, "Prioritization based
taxonomy of cloud-based outsource software
development challenges: Fuzzy AHP
analysis," Applied Soft Computing., vol. 95,
2020, doi: 10.1080/15623599.2020.1783597.




