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CONSTRUCTION SCHEDULING/CASHFLOW/CREDIT LIMIT

One of the most important aspects of construction management is the planning
and scheduling of the construction project. Time, cost and limitation of resources in
construction projects have to be considered for developing the scheduling model
which provides the efficacious construction schedules. This research aims to develop
the model for appropriate project time schedule. Project cash flow is considered as
one of constraints of the model. The project overdraft must not exceed the credit limit
of the project. Also, project resources are represented in cost of each activity. The
Excel spreadsheet is used for creating the model and Genetic Algorithms are used for
searching the results. The model provides the suitable project time schedule under the
credit limit constraint. The testing on the new model shows the result that project
duration and overall cost of the project are increasing while the required credit limit of
the project is decreasing. Moreover, the new model provides the project time schedule
with smaller credit limit required than the one without. Finally, it also provides the

suitable and efficient project time schedule for managing a construction project.
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2.2.4.  INAUA NFTAINTISHAIYITIAUUANDANDITN
a @ a YR~ o
Lmu@ﬂoaﬂai’ﬁu(Genetic Algorithms: GA)fﬂmﬂuﬂizmumiﬁ'ummmu
(Search  Algorithms) NAYULVUHANNITTITNFIA 1AINI1TINAWUVITNTHINIUVO

a a ¥y o 70 Y v Y ' A Y, o Aa
1 ﬁlu1ﬂ'li1ﬂ'lﬁ‘ﬁiill“])"l§]LLﬂ’J‘Lﬂ?JT]J5$Qﬂﬁi%ﬂUﬂWHLﬂﬂinW]Nﬂ L‘WE]Gl‘lftluﬂ1§'VﬂﬂW]@°]JVI@

A Yya A Yo 2 99 o 1 o o o Ao
ganselnansangalinudym FaldnannsnieneadnyasNINRUEFNITUNANUITN

s =h.

su'lilggnua nazl9ddadeyaszmwulugunounthdmsumsasiagadun (Search

A & o [ Jd o .
Point) meldvouvanitluli1dvesminey nurndums leianFuaNuMIIZ Y (Fitness

v o v o

@ I
Function) i3 0WaFuihmane (Objective Function) Hudimvuadnymzfaovvesiiam

a o a . a <3 @ [ @ v J
UADano3 59219 1A T Ty (Chromosome)  HUnAUA NI UAINUIVONDISABULNIAWUT

E]

v
a AAa 3

nIsuuRsIIliFIaunuanuzMaovvelyINdews uazezlinszuiumsnannanya
o ydé' g}.l [ [ o = Y v

MaouveslymIdavumuruaoun s ansagmsiauaziiou lanunszuaums

Ada o [ @ = yA o d’dda!

NNFITUFANYMINAUIDAEUEV0IUz¥ NI UNV18D9 1T I Tsu v yanyazNavua1y
WANNIgI0AURIRNANUIMAZANNIZAT9TIn0ga0 1 uaza1snnIenead Ny U N
o daa 1 1 o 9 o [ aJdds! dy Y 1

Wwugnadene lldagnrau’ld mawannansazvewlszans Idavuiivzdesiiunszuaums
NNTTTUFIANAYATZUIUMT 1FY ATZUIUMTAMIAAADN 1T 1 TruNTANUHIIZANND
o Y o 7 . A o o & A !

W lFue1enug (Reproduction) Nisuanilasuanyasnanugnisunasenalas Ty ley

Y

(Cross Breeding) MagmIH1Hal (Mutation) AITUIUMIANHA1NLIN TN laanyaIZV0d
Tas TuTsuntianuuanannueen llmuanyuzvestuiegniolulas Tu sy Tuvazi@erny

]
S 1 I

T3 TuTeuuaazardeliainnumuzanitanaenuozgnihufSsuieunefruai

A

Tas TuTxulanasezdinsegivel lunsveeniug ludlsznnsjuda luaz Tns TuTeulanas
gnAADoN éﬁi‘j"uTﬂiTﬂwﬁaﬁuuﬂﬁuﬁfammﬂﬁuf@ia”lﬂmm;'uﬂizﬂﬂﬂi (Generation) i
idudwalifamsianismalumsfunmaeuveanszuaums definsendnyuzly
MIMFABUYBN GA Tisauaaauiinia lumsaieneanaiutnssuszninelas Tulougu
nilalgaTas TuTangune 1 Tasms Id@msuinaumaiutnssy wazldlasTulsusan
vaem lumsmmaey lundeugdulundazjurlszmnsdlunaiiny Ga Janumusaly

Mmsmmeou ldeg1anlszansnm
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2.3. JMHIVEUNINEYIVD

[

NUATENHIUN Hegazyet al (2001) ldiauonuddemednunsnaunuaiu Taens
o A N ¥ = = o o ' Y=t a
upu1aeelu Spreadsheet 1o 17 IdkuOIUNMINZ AN Fawpuiiaesnana lalmsnsan
d‘ 9y o a dy d‘ a dy 1 ra
50952821701 M3 1FNTNeINT naznszuaRudaluyuuesvesnendonnaduua luinasan
= a d' a é’ 1 ] 9q Ya a Y AR ]
nanszuaduaainaiulutaazsrawnar vaz 181995 mmandanes iy (GA) Feluns
wimaeu Iagnisguitnisneadwluuaaznanssuld ldisadao iz auive 11 18

v

1 Y Y A = 1 an ' 9 [ a I ¥ ° ==
mlFareveslnsamsdosiga aamsquismaneasialunaaznanssuli ldamao Uil
9y Y = Y o A 1 o w Y A ]
My l¥szezinal mslensnernssanaalsuams lensnensniseadina iz auie 14
Y Y 9 ~ S = 3 1 dy Y o [ o a
1dmlda1evealnsamsdesnga lunsaimsdniaiegieil Idimsdmuasiuaunanssy
o W a U 9 g’/ a I~ 1 ] d' d' té
HazaAUURININTINMINBATINIHNA 18 nanssuiulnsavieasnuaaslugiin 2.2 &aluy

1 a Aas J 9 ] 9 = as o an J 9 gl,z Qy an
UADZNINTTUNITNITNOAITNBYNNUDY 1 DN 3 3T FINITUIUITMITNOATNNIAU 39 1D

START

N
@

317 2.2 Tassvrevoananssulunsaifny1ves Hegazy et al (2001)

= J ax ' 9 1 a Y 91 A 1 ] o 2’_,
%’leaZ’J‘ﬁﬂﬁﬂ@ﬁiNﬂl’eNLmaxﬂ‘t‘lﬂiiNulﬂ3JﬂWclclﬁ]1EJLLﬁ%i$8$L361ﬂllﬁﬂﬁ13ﬂuﬂﬁuuiu

HUVTIA0ICPM tag TCT ETMIAMUIUANNAURUTISHIITMIN AT 1L az ITU0 316
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a X ax ' 9 1 as 2’, A @ 1 Y1 A a da!
AZNINTIUFIITMINOAS 1uAaLITH Uz TN TeenUszeznaaza1 1¥91eMNATUIINT

Tdmswens awaaslugili 2.3 nazgln 2.4

Predec- | Suce- First Second Third Method Selection
cessors | essors Method Method Method

$1x $2x $3x Method | Optimal | Method | Activity | Activity B
5 ID | Desc. [P1 |P2 |P3 |S1 (S2 (S3 | 1000 | D1 | 1000 | D2 1000 D3 Delay | Group | Method | Index | Duration | Cost
§ 1 A i |6 1728 ) 204 [ 1687 | 333 | 1867 | 204 I 1 1 204 17,242
7 2 B 10 BG4 | 200 | 843 | 240 | 448 1.71 1 3 3 1.1 8463
8 1 o 11 37 13 4 | 1B fi 1 1 1.4 5370 | f
3 4 ] 14 1380 | 350 | 1258 | 400 1* 1 1 350 | 13,796
0 5 E |1 7|12 2185 | 230 1 1 2 1 230 | 213555
il 3 Foli B |9 |10 | BO7T | 091 | ARD | 1.25 1 1 0.81 BO72 |
2 7 G |5 11 1177 | 363 | 1033 | 400 1 3 1 400 | 10328 | ¢
B 8 H |6 11 733 | 286 | BOG | 233 | 722 | 286 2 3 3 2.96 7200 | .
[0 q | |6 12 a68 | 280 | B22 | 204 | 948 1480 1 3 3 280 S48 | .
" 10 J 2B 12 114 2084 ) 408 [ 1742 ] 420 3 ! 428 IR
|3 11 k|7 |8 17 1787 | 476 [17.30 ] 5.00 1 ! 500 17302 |1
7 12 L |5 |8 |10 14 1676 | 313 [ 13086 347 | 2140 | 192 1 ! 157 13969 | ¢
B 17 M |3 16 394 | 200 2 1 1 |
8 14| N |4 |10 16 1123 | 300 1539 | 375 1 1 300 | 1M2% |
@ 1| 0 2 17 74T | 200 1 1 1 200 7474 |1
2l 1 | P 13|14 18 1984 | 600 | 21.37 | 430 1 1 BOD | 19844 |
» 17 | @ |11 |14 15 |18 1305 | 389 | 1151 | 3.89 7 1 1 1
b 1w | R 1617 1154 | 381 | 1121 | 400 | 1283 | 284 2 1 400 | 11208 | 1

517 2.3 msnuaasmsa e lagldimaiin CPM naz TCT o3 Hegazy et al (2001)

[ 9
517 2.3 msumsadruuiiaesdasmaiia CPM uag TCT Taolinanssunavua 18

57873 Jaun AINIIVA, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, ttazR 114 Column D4

' '
v A v A

1 a o v A a Y o I Y 2 2
TunaaznanssuaziadunINITTuAANUNADININO UL (Predecessor) LAZAINTIUAANUN
Y o [ Y {a '91 o I Y o w {
#0a7N189 (Successor) 1auaaal3lu Columns E-J Tagnnanssundssineuniinaiqun 1,

'
o & o o o A =

2,3 Ao P1, P2, P3 (Columns E-G) HaznINITuNdeINvdIaaun 1, 2, 3, a9 S1, S2, S3
1 A ax 1 9 ' a A 9
(Columns H-J) @3U¥84 Columns K-P A935nsnedseluunaznanssylasiianlgaienay
] a 1 Aad 1 o Q/ 1 I
FLUZIAVDIADZNINITUUAZUABLITMIADES 19 NE 19U uaz 1uaIU Columns R-T 11
A aa vy & Aq Y A g .
MIApNITNIINEA3 1 IMIagszezainlsuazsullszananglun 19918119959 Direct

Cost U84 1A59A15 (Columns U-V)
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W = iy z AL AE AT Al AE AF AG
1
2
3 CPM Calculations |
4
5 F1 F2 F3 T1 T2 T3 ES EF LS LF TF
6 293 204 | 2023 2.04 2.04
7 _1.00 1.00 1.00 295 | 2023 | 2023 | 1.00 271 1.23 295 0.23
g _ B.00 £.00 00 | 10.23 | 20.23 | 20.23 | &.00 7.31 8893 | 1023 | 283
9 723 | 2023 | 20.23 2.50 374 7.23 374
w304 1.00 1.00 623 | 1066 | 2023 | 3.04 534 2.93 .23 0.8a
no_ 204 B.38 716 2.95 2.04 295 2.04 295

12 F.34 1.00 1.00 11.23 20.23 20.23 f.34 10.34 723 11.23 0.89
12 4.95 2.00 2.00 11.23 20.23 20.23 4.85 7.80 8.38 11.23 3.43
1 3.95 1.00 1.00 10.66 20.23 20.23 3.895 f.45 .16 10.66 4.2

15 21N 2.95 10.66 7.23 20.23 2485 723 2485 T.23
®  10.34 7.80 16.23 20.23 20.23 10.34 15.34 11.23 16.23 0.89
17 5.34 G.45 7.23 14.23 20.23 20.23 7.23 10.80 10.66 14.23 3.43
18 7.3 10.23 20.23 20.23 7.3 7.3 10.23 10.23 283
19 3.50 7.23 10.23 20.23 20.23 7.23 10.23 7.23 10.23
z0 _ 10.80 16.23 20.23 20.23 10.80 12.80 14.23 16.23 3.43
il 7.3 10.23 16.23 20.23 20.23 10.23 16.23 10.23 16.23
zz  15.34 10.23 12.80 16.23 20.23 20.23 15.34 15.34 16.23 16.23 0.89
2z 16B.23 15.34 20.23 20.23 20.23 16.23 20.23 16.23 2023

319 2.4 suaauUTIAPUNANA CPM tiag TCT VY94 Hegazy et al (2001)A0

A 3 ax ° = 3
5UN 2.4 1WUATUEAITMIAUIVLUY CPM &9 F1, F2, F3 (Columns W-Y) 11U

G

' '
A A

o 2 a { o 1 y <3 { a
MIMUIUNITZOLIAUIVVOININTTUNABIINOUH T UNDHIIAUTUATINGAUDININT TN
kS 3 3 A a kS
UU ES (Earliest Start Time) 11 Column AC HazWIWIAUAINUIINGAVDININTTUUY EF
(Earliest Finish Time) 114 Column AD lua@iuwe4 T1, T2, T3 (Column Z-AB) ABMIAIUIUN

3 a AY oA o A 3 Ay A a g
igﬂgnﬁﬂl’ﬁiﬁ]ﬂl@\‘lﬂi}ﬂ5511‘VIG]?N‘VITVWTﬁ\TL‘Wi’)‘ﬁTI,'JaHﬁiﬂﬂﬂfTﬂq@ﬂl@ﬂﬂﬂﬂiiNuu LF (Latest

. ) A 4y a g )
Finish Time) 11 Column AF 1ag#110a 15N Ngaveananssuiy LS (Latest Start Time) 11

9 1
A v W 1

Y o ] a 9 4 Y o Y
Column AE LLaTH13\1THT’]YJ\‘]L'Jﬁ"lélli’)\iﬂi]ﬂﬁ5Muuﬁ?ﬂll”lﬁﬂ!ﬁﬂullﬂﬂ@uﬂ@]')llu%gﬁﬂwﬁvncl‘ﬂ

.

a 1T 9 1 Y Y o
Tasamsinanua1s luaiuued Columns AH-AM  Aoaudean1s lumslensweins
Y ) )
JINUATOIALIATEIINT IULAaz T UYBIAAZNINT T
Tudruveamsldnineins lauaasdasiuiuanudoanismslenswerns luuaas
[ o 1 FIAl L!'Q 49! Y o 1 d’d ] Y o [
FramazmImwIum Feinaiunnms lEnsnensuinnniied ns lniwens 1
27 9 - "9 U 9 ] 1 v -] ) ] (=
aduaue m3lgninens luquar Teglusdvesnnliulumsdaassninensodns il
Aa A A ] = A v Lfd Y1 I a [ o
Uszansnmuse lumuzay Feaaunartien a1 umaiianssaassnswens (Resource

Allocation tt81¢ Resource Leveling)
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CASHALOW

Dayno:| | | 1 Al 3 4] 5[ 6] 1 o] 9] 10] ] 1] 1] 1] 15] ]
Daily Ezpenditures
Direct cost : 12416 11,310 14112 15136 13763 1373 15391 12683 10234 10234 10,447 10,505 BNl 16§ E,76§ 4483 23
Contract value : 13,876 13,328 5,143 16,572 566 13330 14,350 14,178 1471 1417 1712 11,775 10,374 1,564, 1,664, 5,151 G4
Penalty :
Incentive :
Retainage held : e I T I S T T T T T [ T Tk [ 5 3
Retainage recieved :
payment paid back : 2173 2019
ive Ependi
Total cost [Direct « Indirect) : 12616 I0ET[ 44453  SAEIT|  THG0G|  GTATI|  0ISTD)  IM4R3) 124893) NRIET)  WRATH|  1966TI 06685 1G22 160.530) 185273 1663
Contract value : 13,878) 33206 45343|  6583|  @5381)  BENTI|  MFRN| 125305 131362| M@@60)  te0sTe[  mag4r| 183320 130385 13E643) 2038000 20i
payment paid back : 2113 FANE] 2173 2113 2| 435E2)  4302)  4054E)  4a56R|  4aed 49502 43GEE  43F
Total penalty :
Total incentive :
Total retainage held : 1388 332 4,535 6,552 H:35 3678 11173 12530 15,158 14,856 16,057 1235 18352 18,088 19,8650 20380[ A0

Total retainage recieved :
Owner Payments

Bill number : 1 H i
Total value of vork hilled - &5,581 142 2601 135,643
Total amount to be paid : L3582 3,539 133374 178,784
Payment recieved for bill number : 1 2 3
Total payment recieved : L3582 96,533 133374 178,784
Cash Flow Balance
Total cost : et oot aesa]  seenr]  vesoe]  snava] tousmo| nedss] tedga]  msaer] wsane]  wmeera] seess] maeee] wosw] esans] wed
Total pagment : asa]  wamm|  ansee|  asser] ansml  anmee] seads] seaswm| eesss] seame]  sesma] nman] wman] wman wssan] wasn| meree] men
Overdraft at the end of the day : mee| angee] 139 o] wess| seess] wagwal  wie| wees|  eeme|  memen| asgms]  sesw| sesws|  saiws] aeqe|  sums|  am
Interest on overdraft balance : 0 § 1 ] 2 § " 13 = 1 16| 20 23 26
Total amount financed : amee| angee] 39 o] wess] seea] wsasa]  wom| wers]  emmes|  sesta|  asew| enama| maes| man] wen|  ase| am
Total financing eost : B 3 o [ [ B B E B ] [ L | EE H
Cash Flow Graph Data
Day no : 1 1 z z 3 3 4 4 5 5 & A T T 5
Ezpense Flov : r wee! ek o’ mger]  sssss’ wsgms] sames! sames|  man’ mam| ss0ze’ smmes| owsen” mean]  mesn’  ier
Income Flow ensart aass]  angee’ amser] ansml assee]  sasaat aanm] assee’ anme]  wnmeet essee] anmaT meame] desme seam| mam” ma
Total amount financed : i A T DI I TN T T

gﬂ‘ﬁ 2.5 MTNLAACDYANITAIUINU Cash flow Y9 Hegazy et al (2001)
31 2.5 uansdoyafilFlumsdinneiiazdunanizuaiuan (Cash Flow) 09
Tagams lagriimsmuiauseaniy 4 daumndng fe
—  m149183107U (Daily Expenditures)
— aldneazan (Cumulative Expenditures)
— QUMY (Owner Payments)
—  NITUARIUAAGNT (Cash Flow Balance)

o

Faluaiunans vwwtszneu e Ar19918m139059 (Direct Cosa 14918 d ey (Contract

99

0w "y . 2 Y q s X
Cost) UNAY INBAIMTUANNAIH (Penalty for late completion) ﬁﬂﬂix@!uiﬁﬂuliﬁlu

J I I a @ ' '
(Incentive for early completion) 131 UARUITZAUNAITU (Retainage Percentage)ﬂﬂ‘]g)'}inﬂslu
oA e . = o ' [ A I ¥ dy ° ..
MIAUHUMT (Mobilization Payment) tazlimsmuuamisuine 1 lanonded (Minimum

Financing Cost)
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CASH FLOW
' Owner Payment
Inwvoice made every: 5 dayi{s)
Payment is made: 1 dayis) after invoice

Total invoices: 5
Last payment on: | 26.00 | day

' Mobilization Payment
Payment (%}:[_20% [ 43.582]%
Will be deducted from: payment{s)

' Retainade

Percentage:|  10%
Total held : [ 21,791 |$

% Paid at completion: | 50%  |of total held

ther | 5% | paick 5 days after completion
OPTIMIZATION
Project Start:| 1-Jul-39
Days Week:
Deadline: 21.00 |<days Direct Cost:| 194,053 |%
Penalty | d: 750 |% Indlirect Cost: 4,047 |$
Incentive [« 750 |% Penalty: %
Indirect Cost |/ d: 200(% Incentive: 575 |%
Interest /d:| 0.05% Financing Cost: 259 % |
Mark-up: 1% Resource Penalty: 1,921%

Objective Function

Total Cost: $ 199.705

gﬂﬁ 2.64LaANM15 N Cash flow (48 Optimization U9 Hegazy et al (2001)

510 2.6&!6"{@\1%}61@5116\1 Cash Flow Ao Wou lulunsneiuannu Muludiuiu

Rl G

1 1 1" o a o a 1Y 1 a 4
A ld9rsuosmdutiums agmsmuraduilsziusanu daudoyalumsinszdmai
MUZAY  (Optimization) duaaIdWFNIATING (Project  Start) Y9910 ARIUTTELIA
(Deadline)A 19918M190159 (Direct Cost) A1 14918M1960% (Indirect Cost)A1l41891AAN
1 Y1 A a 1 . ' Y A a
UNag 1Ny (Penalty)i 14918911AA910N15159911 (Incentive)A1 15 1871na1nUNAe Iny lums
o Jou @ 4 % o
143 We1n5 (Resource Penalty)uazﬁqﬂ%umqﬂizmﬂ (Objective Function)¥4%1115411
1 [ { o Y a 2N 1 I
alFnendigaiiiull1dvesIasems lunurdanesdumnaenldismneadruiu
@ v A a 4 { ?1}1 [ 1 a
dutladaaulalumsdns e i IHLNUN AN LN FUA UM IHUNUN DTS 19939
A o 9 1 Y "o 1o & KR A ' Y
ieenansnaannusugeun 1z lumsneasnaiuluaiineg himilsdaismneaine
1 o R X a3 Yy 9 3 @ 1 a o
uez MU azAINIaz e Iuduas audya vazludruuufAareImIfILI
a A a é’ g’a n Yya = a A A v v o v " v
nszudRuaannayuiululdnnsandnszuatuaaiiiogodiasinavesInsanisua 1
Aa = dy Y A A J Y = U dyﬁ o a 4
wnsannsaenbotesiganiluldlduesInsans Faluaiuliveasiunimsigvinag

Y
WGJJ’LHLL“]J°U%01@ﬂﬂiﬁlﬂﬂﬂ’)1m1’m1$ﬁﬁw1ﬂ"ﬁu
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= a 4 Y o = Aas ~

W13 uaellseass2s46) lamsAnyazigue It msNuEuOUmzay lag
THlumsmaunuluneadeiidr TasauyAgadiod1eninsu 2 @19619 uagldibman
o AaR s A o A o Y a 1 Y o A 9 [ =
ganessunnlszgnaiomuamunuanuimidinaa ldemngandounuS ooy

[l Y

mAtiA CPM, TCT, 1ag Resource allocation FINANIANEIIBIAUANDANDI BUUAINITON
1 9 d' ;, d' ?{J dyt% (% o a (d' d‘ a é’
amldenmnganstiyuegnumsmruamsidmes iz auawgduoulymnnaaulu

= " Yt A YA g Y a ' a
fnﬁﬂﬂj‘.‘]’]hlll]’lﬂ1]ﬂ’ﬁi’anﬂﬂuﬂﬁ\iWﬁ[‘lﬁf’\lTV]i’)@ﬂll'H‘]Juﬂ’]'iLlﬂﬂﬂluﬂuﬂ‘wr]zlwﬂu%]uﬁaglmﬂuﬂ

Ao 9

£ ! Y~ v o & a A A
FalununediidyNdudournalsgaiu AUUAITIEINITIINALAIND T INITD
uiyminmangayla
. v v Ao & = A v i
Elazouni et al (2004) "l,mau'ommﬂﬂmmmﬁmmmmwmumnmug(Crecht
[ ] A Y] Y-
Limit) ¥399015zunavealnsamsluuaazasiaiarlasmslddsTeT adrannudunusluy

. L ) .
yuweuEesszezna1milulylle neldnszuatiuaaidoanis (Negative Cash Flow) 1¥og

U

'
v K

a {A o 2N o { g
Moluraiuitianda ¥9921935 Integer Programming (IP) lumsmmmevinilulylduay

=

o Jou o 7. @ a a { { g
munzay Tagimualanduinglszasanemsiaouiuvesnanssuingatiosngandulila

Q

o

o w A s o a { 1 [ <
MUAAUNINTTY Lariiterrua Ao 21¥uNTTINAveslaTIMIdINan ULz AAT
1 Y
va1lasams lumsideuszeznavesaisiiuingadinaliszeznallnsansuniu 0191
<3 a ° 19 v ~ 1 Y] 4 [
Tdnawduasaveslasamanuimuaawszyludyandwaldidonidsuiiowinauaih
HazuUTaedaana MU lisreza1ve A azNINTINAIN AONElazouni and Metwally
1] 4 a a A I o a J o
(2005) 1815 v1/5990u lvaeuasdamudnantios tazdSugUnuumsinsiziuuusians
Aa o a o {3 2
Tasmslasuansanes summasuidu 11 1duazmaneauunniu
. Y
Shu-Shun Liu et al (2008) Idiguomsudiaymimsnaumuauluyuueves Cash
Flow melddedinanisdiunineins el ladlsgege Taold3s cp
(ConstraintProgramming) Cl]?ﬂﬁi]”limiﬂﬁcl%}ﬂgjwmﬂi 1 Uszam 59u09m5 5N NeINs
1 [ 1 a I 1 Y 49’ 9 a
wnn 1 dszan ninens lugaazianssudualsnenugiuludunssuauan uag
Y I 1 A A a éj o @ A o
uaa 1A uUa 1591eNnaUUIINMTIATTTNTNOINT NAINANUTZBZ1IA15INVOS RTINS
agduvinmsfniauiseisunladinsneeianuuusiaeslunslwnuau
1 Y =& Y 1 a [ A Y a o .
noad 1 39 lasuuaazmainauinglse asAnAen1s 11UI0UDIHegazy and Ersahin(2001)
Y P Y o ° A q gy
IdeuenudteneInumsNunuau Iaensiuuysiaoslu Spreadsheet tive 14 1ALHUIIY
Mgy tuusiasiainan laumsnsanTesssezial M3l ne1ns waznszuaiu

dy d‘ a 49! 1 ra =) a d‘ a 49! 1 1
ﬁﬂiuyuu@\iﬂl@ﬂﬂ@ﬂmfJ‘VILﬂWU‘Ll!,m]’lll‘WiﬂimTlJill1mﬂi$LL€TNuﬁﬂﬂlﬂﬂﬂluiuu@ﬁ$5}ﬂ\‘lnﬁ1

a 4 a, a Y a 4 1 [ H v
uazl¥mslnsziaiedtnuansanes sy (GA) e ld lamldiieveslnsimstiosige
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1A Aa Ao W 1 Yy 9 1 Y a o 1
ﬂﬁlliJWfﬂTimWﬂﬁzuﬁNuﬁﬂﬂﬂﬂ1ﬂﬂ@1%ﬁﬂﬂﬁ1ﬁM@]unuﬂﬂﬁﬂﬂlﬂuﬂ’ﬂhﬁﬂlﬂu Uasaou

A o =R

Elazouni and Gad-Allah (2004) latauemsudlayminisnaumuauimienanadug (Credit
Limit) %30nsgueluaavednsanisuaazy199a1 Tugiiuu Integer-Programming  Model

Tagmsdaiusnvesnanssuive 11 laszeznasinveslnsimstosiga neldnszuatueda

'
AA o

MU310A (Negative Cash Flow) Fauuusiassasnanmmualiszeznaiveaaazninssuni
1 . o 4 a a A <3 @
ADWIElazouni and Metwally(2005) la1/5u1lyatoulvreRunsanmudnianitos naziiy
a ' o Jas Aa o a R o A d Y
sUsuumshanzinuusiasslaemsl9isauansanessurimaouiulylduas
E SV / ' Y Aa o = =& o Y
HUZAUNINTY ATHUMTINURUOIUN o3 19an5mTadsfateneauszoziiaing
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Abstract

One of the most important aspects of construction management is the planning and scheduling of the
construction project. Time, cost and limitation of resources in construction projects have to be considered
for developing the scheduling model which provides the efficacious construction schedules. This research
aims to develop the model for appropriate project time schedule. Project cash flow is considered as one of
constraints of the model. The project overdraft must not exceed the credit limit of the project. Also,
project resources are represented in cost of each activity. The Excel spreadsheet is used for creating the
model and Genetic Algorithms are used for searching the results. The model provides the suitable project
time schedule under the credit limit constraint. The testing on the new model shows the result that project
duration and overall cost of the project are increasing while the required credit limit of the project is
decreasing. Moreover, the new model provides the project time schedule with smaller credit limit required
than the one without. Finally, it also provide the suitable and efficient project time schedule for managing
a construction project.

Keywords : Construction Scheduling, Cash flow, Credit Limit
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