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Abstract

Planning and ordering construction materials is a highly complex problem in the construction industry as it has
to order the right type of material in the right quantity and at the right time. Otherwise it will cause losses and
consequences. This study is to develop an Economical Order Quantity Model for Construction Projects. By reducing
the limitation of the current method to calculate by ordering the same amount every time and have the same
frequency this may result in higher expenses, for example the cost of storing the remaining rebar after ordering in
excess of daily demand. Therefore, the researcher has studied and developed a Modified Economic Order Quantity
Model in order to calculate the timing of ordering rebar in accordance with the project schedule to reduce the
ordering cost, holding cost, delivery cost, handling cost, opportunity cost, penalty cost, indirect cost and idling cost
and reduce delays in construction activities by using a Genetic Algorithm to help find the best answer for the time
and quantity to order construction materials. This method has the advantage of helping to find the closest answer
to the best answer can find the trend of improved answers and help create a plan for ordering steel bars in many
forms the above methods have been used to experiment with case study projects, both of which consider the
fastest time and the case that takes into account the cheapest cost. It was found that the modified economic
order quantity model method compared to EOQ with Planned Shortage and EOQ with quantity discounts found

that it can help reduce the time and cost to be less.

Keywords: Economic order quantity model (EOQ), Genetic algorithm (GA), The cost of purchasing construction

materials
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Quantity) #1319usuNTaeIagReasainlasnsmeisns
WNUTZANSAM (optimization) FINUIIAIUITANIAINDU
Idtuysvesrldinengnas uiIsn1smAneuAsutiauIY

' [

wagldlaantefaszaziannisneasne wseuneaulaisnig

o

PrsunImuIIInundTan luuiavaslvgenndeos

' 1% '

ulKuUReade uimunduviniuey

VA v 2 @

ﬁaﬁumwmwmmgﬂLLUU%’%miLLf’ﬂ,ﬁumei’waaamiéi’a
Foitussndn (modified economic order quantity model)
dieastosiavesismadseaudiivsviniian (Economic
Order Quantity) LUURRLLaE s TAve AT TiHua

o

AdsladlaAnululseidunsifiuanusiailunsdelan
AeasulassmsiinraniuanulasasaraaUne-
3551 Bedsmalfanszezauazaildineadasinis way
FelallgAnuludruvesalddnglulasinisioadiaasoimun
Iaun Aldreluntsdade (ordering cost) Arldanelunis
WAuSnen (holding cost) AMvuds (delivery cost) A1ldae
M1917956A5U (handling cost) Adalania (opportunity
cost) ANUSU (penalty cost) Aldanensae (indirect cost)

wazAlEIMARINNT5I1997U (idling cost)

2) NUNIUITIUNTIY

N19219UNULUU CPM (Critical Path Method) [1] 18y
wadlafildlunisudmsiasinis TnenisthAanssusing o a
ToueSotisuansanuduius wagduinmnaisusiuve
Aanssy uashaAuanveudazianss ievhlnlasenis
disauarldvozinanduiian andnan Useneuse a
AGuduEign Early Starting: ES) anfiafaidiian (Early
Finishing: EF) nmﬁm%’a%’wﬁqm (Late Finishing: LF) VAl
Susfudniian (Late Starting: LS) iaweLiies (Total Float:
TF) na1aeesd (Free Float: FF) waganeauings

N1SUIMISAUAIAIAG] [2], [3] ABNITRUA TN Uag
Jannsdudnends giv uazadendud Tasilivaune
YDINTUIMIAUAAATIFBN1TANIS VAT BuYeIAUARIN
nszUIUNINAALUNSEUIUNITIAAY FunuvedianaInds
(inventory cost) Usgnausig g (ordering costs) A1
wuds (delivery costs) anlganalun1siiuine (holding
cost) Arldanuiosanianuinuaau (shortage cost) waz

Andalania (opportunity costs)
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ﬂﬂiéﬁ%@ﬁﬂiswgﬂﬁqm (Economic Order Quantity:
EOQ) [4], [5] \unsdsdoTaniimnzaudua ilelsliAn
Funuanannsadonanluadaliiazidunisiadeudte
nsdaLiu dunuidenanin 1an Pagliiinasdaven
USunainnwitls TngAuinenaudesnisian (demand)
rouflaztdnnadenlifiaunisil (1) udursiifeeuliian

o °

PIANARUMNLALUR AN (2) uazidleteTanduu
w1n mathedndeagsesedianironiasesiananas s
dddurunnn adentneivanas duavinlsiduyuns
usnwiudsundasmlusedsaunisd (3)
Q" = /2DC,/Cy
Q" = 2DCo/Cp/ (Cr + Cp)/Cy
TC; = C, + Cp, + DC;

(1
2)
(3)

We Q* Ae USununsdsdenusendaneanss (Economic
Order Quantity)
C, fD AuNUNNTHTasoATY

Cr Ao fununsiiusnwranss

¥
v & Ay |

Cp AD FUVUNMIFTONAEWIDATS
D fe Usunaianifenisidinenss

TC Ao AU (total cost)

A £% |

C; Ao AuvuAIUannNUSINUNTE e

ad a o

F0LVINUTNTIU (Genetic Algorithm: GA) [6], [7]

a

Juis
nsAumAnaunananiagliuann1sAndentuusITuYIA

BHULUUITRILNIN1SYD9EETIN Lnea fawulfn?in Buvea

'
a

FediFFafudussaziilonialunisadaniemainsugsu

av oo’

wnnduresddidindilduduse Usznaudae Yszaans
(population) WauazwLg (parent) Mem (offspring) N3
duiden (selection) nasduanesiug (crossover) fan3ned
1 nanesiug (mutation) fsnn5197 2 Aaudanss (fitness
value) wagilanduninuudauss (fitness function) lagnns

quiionagldis Roulette wheel dauansluaunisn (4)

P = fi/Yi(f)forj=1,.., N (4)
e P, #o Usew1n3 (population)
fi Ao AnuLdause (fitness value)

N feo 91uue3UszIng (number of population)
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M 1 fogamanasdmaneitug (Crossover)
Uszns (Population)
Parent 1 1 2 6 5 3 4
Parent 2 1 6 2 4 5 3
Nﬁuiﬁmﬁ’mﬁuﬁ: (Crossover)

Offspring 1 1 2 6 4 5 3
Offspring 2 1 6 2 5 3 a
M9 2 : Faegamsnaneiug (Mutation)

Uszns (Population)

Parent 1 1 2 3 a
nanewug (Mutation)

Offspring 1 1 2 5 6 3 4

nslidanesiudaiugnssy [8] lasunisiigatudain
Wuswmananeladindunisiindseansainsnun
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¥

\Aeates wdnhanuiilduniamuuuuiiasanisdsted
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Waiun Excel Speed Sheet iftavinseuaniiedznisid
ugnssu annduiiuveaessiulassnisnsddnu
Taseadrsvuindn 2 $u FeUsznaudae 7 Aanssu uda
sunndoyananismaasniiasey enwaagUiaz
Foraueuuy Tneinszurumsinraadelul
3.1) M3 Excel Speed Sheet l3Tun15A 104
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1 2 3 4 5 6 1 7 1
Act. Dur.(day) Pred. Delay Start (day) ST.(day) FN.(day) Total Mat. Req.(ton) Daily Mat. Req.(ton)
A 3 2 2 5 81.6 27.2 0
B [ 2 7 11 135 3.375 0
C 5 1 6 11 33.6 6.72 0
D [ B, C 0 11 15 17 4.25 0
E 3 C 2 13 16 72.9 24.3 0
F 2 D, E 1 17 19 56.7 28.35 0
G 3 E, F 1 20 23 40.5 135 0
Daily Demand of Materials 7 0
Cumulative Daily Demand of Materials 8 0
The Amount of Ordering Material 4 83
Cumulative Daily Supply of Materials 9 83
Cumulative Inventory of Materials 10 83
Ordering Cost 11 17,545,000 830,000
Delivery Cost 12 28,424.00 1,3269.50
Holding Cost 13 463,164.00 2,490
Handling Cost 14 43,976.36 2,393.31
Opportunity Cost 15 4,041,887.52
Penalty Cost 16 3,000.00
Idling Cost 17 4,500.00
Total Cost 18 22,129,951.88
Project Duration 19 23.00
M3t 4 : Megnarneuiildainnisdilu Excel speed sheet Mt 6 : aldaeiRededulassnisieatng
Obj1 Obj2 20 21 22 23 Aunuanldang Iwwky wie
. j3= fi P . o & o <
(Dur)  (Total Cost)  Obj3 Itness roba  Cum 9 an31NaNLUYS18IU (daily interest rate) 0.01 %/7U
(day) (baht) 142 value -bility  Prob. . . .
10 AUsuuand (late schedule penalty 1,000 UIN/U
23 23,752,150 46.75 223.245 0.037 0.037 o .. .
11 Aldaglunisiiusinen (holding cost UW/fu-
23 22,391,992 45.39 224.108 0.037 0.074 30 .
rate) WU
23 24,678,836 47.68 68.610 0.011 0.086 o .
12 599NN TILIBILATU (tower crane o
23 21,018,078 44.02 211.803 0.035 0.121 o 4,000 U/
unit price)
23 19,693,756 42.69 227.680 0.038 0.159 o o « o
13 9951N159NUNIIDILATU (tower A/
23 25,596,844 4860 218111 0036  0.195 . 17.34 .
crane productivity) g
4. L. 14 Alg918971n11331397U (dling cost) 500 U/
PTG 5 : AEAITD WaTAIYUEIIHR i _
o ” P " Unaaii : andIugUINIUneaTN [11] onsimenide [12] AngIm
Funuenldieg UTanal (f) F1AADNUY (UIN/A) ! .,
I ra95IATY [13] AIUSIAUIILTUT [14
7 s 0-50 15,000 Pou 3] s aAv i [14]
(Ordering Cost) 50 - 100 10,000
0-30 5.5 TauiTunpUAITNAILILUUIIADIN1T89T 0 NU Te nERRY
8 Avuds o
30 - 60 11 SUn 1
(Delivery Cost) °
60 - 90 16.50

unasi : UyFsimmiaguaza sy (9] nsulgna [10]
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v
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o o ¢ v awy v &

U < Bnamanidunsesldnilasins

- MAUATLBLIANNINTTUAITT < AR
- MRUATLELIATlATING < AR

- fmunduyuAlddne Taqmanidu

v

AMUUALNLLIAATINTAIEIE CPM (T91-3,5-6)

v

- ungusuusdase toun Uinaumdndunddluunaz iy uay

syezIAfLAazianNgsuadn (184) uarsreziailasanis (4820)
- AMnUsIATan (1o7-10)

- muAlgIelasenis (@o 11-17)

- muausnAldelasinsiuade 11-17 (918)

- A rgUszasd anuudiuss wavanuuziu (1020-23)

- NTPUMMTITINUGNTTY (T924-26)

AmauAnI (1927)

U Loop hnu

UM 1 : TUABUNTHAILILUUTIABINSawWaIUSEnn

2]

3.1.1) Amuateyarnt lHud anudosnisimdnidud
Felundasiu < Vsunanvdniduiideddialasns uas
srezAdinanssuadn < Aaedl fetedl 4 uazszezan
Tasans < Aasil fededl 20 uazdunuAildsBmanduds
AN3197 5 wa 6

3.1.2) FUAUNUIAIIATINITAIETS CPM 3 ndoya
M151991 3 AvuefansIy wasUTuamaniduresudas
Aanssusadedl 1 Muunszeznawesasianssuadeil 2
wazimuntuneuRanssudauntihdded 3 arntuduin
SruzaveLAasianIIuEIE CPM fadedl 5 uax 6

3.1.3) Annaisiaiaguazalvielasinis andeya
151971 3 Amunduiuysdaszlnglds Roulette wheel
Feaunsd (@) 1dud Vsinansdsde Tanudniduitdsluus

Y

vy < USunaundniduisodddialasanis (315.8 ) waz

D

SLEENANLAREAANTSUANYT < AR (5 TU) A9T7 4

LarsrerIanlasInsnrungaulaidn < A1med (35 Ju)
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v =

Aetan 20 ntuteyanlauA MU TanLay

Y
v

Algelasang Aadl

1) Usinaanudesnstagluwsagiu fdedl 7

= Usunaudanvesianssy + srEvnATesRaN Iy

2) USnaueidesmsianavausiotu dstod 8

= ANUARINTIaRazaNnaunt 1 U + AUABINTT
Sanlutuiy

oy
o [

3) YSunaumsdseianazausigiu dadedn 9

= YSunaunsdadelanndasaunaunii 1 fu + Y3

' v
d

nsdsde Taniidslututu

1) UsinaneaiuTanazay fdedl 10

= UsmunsdsdeTanazansietu - Usuimaau
AoanTianarausIg iy

5) Adlsdo dadedl 11

'
o

= YSuaunsdsiedan x Adsee
6) AVUEY AaRT 12

= YSunaunsds@eidn x Anvud

q

o [

7) elddnelunsiftusnen dadedt 13

= UsnaneafiuTanasan x Aldanglunisiiuinm

8) Alddnenesiasu fededl 14

= (AUABINITIANYRILAATAINTTUADTY + UTua
N3d9de) + Sn5IN15VUNIBIATY X S1ATFEMLAY
MAIDIATU

9) andelenia datodl 15

- (Adse + Avuds) x SsmeniduseTu x stesm
1As9n1S

10) MUSuTuadh fated 16

= (338217811ATINNT - 5¥8211a11ATINITAL YY) X
AUSUIUEITN

11) mldareanmsinenu dadedt 17

= NATIUVDITUAITT x AT IHAINNNTINNY

12) saeldanslasins fededi 18

- navavesldIelasinis dauddedt 11 fe 17

Nndoyansnsdi 4 Hunadunudeiolud

13) Annquszasn Fadait 20

- (Wosidus x (Hasamvesrldanesiaun = 1,000,000))

+ (Wosdud x szezanlasanig)



14) AANULTLSIVBIRNBU Aetedi 21

= 10,000 + Ainguszasd

15) mAuhazfuiivsusulys deded 22

= anuudeussluiuty + nasiuvaruLduse

16) mrAuazluazay daded 23

! ' I ! 3 L ! ' [

= mAuinasduneunin 13U + Arrudiasduly
Tutly

3.1.4) B1IumIAINOUTIATIGAN I I5L 3 TUGNTTH

1) gustuusdaselnegldds Roulette wheel Asuandly
aunisi (8) fregsznineannuinanluavanvesdilnuiy
° & IR AN A lo ¢ v v A
iy duneiuguazuinug deten 24

2) Wvisuguasiinusilaannisguunantiuany
Wug (Crossover) Muliiiamem fedan 25

' v ¢

= (Wouguazualiug x (JuardmseUsuiunisdede

a
<

Tananeu - 2) + 2)

3) dusumisnvzaduainauresiemaunaeiug u

8n3u (Mutation) fadiedt 26
154un18M31n Crossover x (Fua1g1m3oUIun

nsdsdeTanmdnidu - 1) + 1

0) dnlddnouiitininaunduluunuluded 4 udald
ﬁ’mawmiwﬂu%’aﬁ 5 83 27 warummauaunitagla
Fmeuiiffian daled 27
3.2) nsdifnwlasanisnoasnvuindn 2 du

nTayakuudtaeslyminsflAnwILNuiINuaLIaT
Tassnsrioadrsvunadn 2 du g3%ulald vBA (Visual Basic
for Application) Tun15iWaiun Excel speed sheet Lo
nMadouaddniimadetusnssudsdunoufinand sy
mAmouveILiariu IngosdUsznoUveIyAMATLAnS

megenslisuluzun 2, 3 uay 4

Const &4CT = 7

Const DAYS = 35

Const POPULATICHN = 30

Const ITERATICH = 100

Const Murate = 0.1 'mutation
Const MPOINT = 2 'numbker of p

JUN 2 : Msmvuadiulsdasy
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Math.Randomize
For p = 1 To POPULATION
For a = 1 To ACT
GEN(p, a) = Math.Rnd * 5 'Del
Sheets("Generation").Cells(l + p, a) Value = GEN(p, a)
Next a
For d = 1 To DAYS
GEN2(p, d) = Math.Rnd * 315.8 '
Sheets ("Generation").Cells(l + p, 7 + f‘) Value = GEN2(p, d)

sUR 3 : mMsfvuamAsiTuat ke AUABINISIANLEY

il

Public Sub FindCbj3(ByVal p As Integer)

ob33(p) = Obj(p) + (Ob3Z(p) / 1000000)
Sheets ("Generation™) .Cells(l + p, 43).Value = Cbj3(p)
| End Sub
Private Sub FitnessValue ()
Dim p As Integer
For p = 1 To PCPULATICH
fVAL(p) = 10000 / Cbi3(p)
Sheets ("Generation™) .Cells (1l + p, 44).Value = fVAL(p)
Next p
| End Sub

Private Sub CalProb()
Dim p As Integer
Dim total As Single
Dim cum As Single
total = 0

For p = 1 To PCPULATICH
total = total + fVAL(p)
Next p

For p = 1 To POPULATICH
Prob(p) = fVAL(p) / total
cum = cum + Prob(p)
CumProb (p) = cum
Sheets ("Generation™) .Cells(l + p, 45).Value
Sheets ("Generation™) .Cells (1l + p, 46).Value

Prob(p)
CumProk (p)

JUT 4 : nMaBsuaunisinguszasd audauswuazanuiianiy

U

ndeyatnwudIdelavinnisiaseyt wazseuiiiey
Tneuvansdidnweenidusiil
3.2.1) ImsrwsiasiUSsuiiisunsiinisdide Sagneasas
1lAsens
1) nadieuliinisnauaautagauuauay nedldasly
AUdIAYAUTEEEIa1lATINTT (Project Duration) 100%
Tneissszaznaniasanislaliand delaldddafalsunn
nsdsdetan uazalddnelasins
2) nsdllaianliiin1svIauwAauTanA LUK nsdiiaz

TianudAgiualgatalasanis (Project Cost) 100% lne

o

Tvimnudn

o o

WSnamsdseiaatuaildanslasing

ot q
il dadeszugnanlaseng

3) mimﬂ'ﬁwznmlmqmsﬁ'mmzamﬁqm (Optimal
Project Duration) wazAlianelasimsiiwangeaniian (Optimal

Project Cost) lagl935n15Uszanualuging (Interpolation)
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utsnsiianudAgseeziiailasenis wazalednelaseng
sanilu 5 nsdl lown

1) Project Duration 50% + Project Cost 50%

2) Project Duration 70% + Project Cost 30%

3) Project Duration 30% + Project Cost 70%

4) Project Duration 60% + Project Cost 40%

5) Project Duration 40% + Project Cost 60%

3.2.2) nwiuasiTuiounan I auTign
Y99NITIUMAIFOY MIMAINTIINEaNTgaagliAEns
'Jumﬁwmawaw%mmmiéﬁai’a@ JEEEIALATING kA
Aldanelasenis Ineuusgueanidu 4 nsd loun 10 5w, 30
31, 70 JU Uag 100 Ju

3.2.3) SiAs 1RSI UTI U NAA WA 1M UTIA A
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