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RUTCHAKIT MAYTHATHIRUT : SCHEDULING OF CONSTRUCTION
PROJECT UNDER CASH CONSTRAINTS. ADVISOR : PROF. SUKSUN
HORPIBULSUK, Ph.D., P.E.

This research studied scheduling of construction project under cash constraints
by using genetic algorithm (GA). The influential factors in this study are cash
constraints, period of construction, maximum overdraft and interest rate. Test results
found that a type A house should start constructing on 3™ month, a type B house
should start constructing on 7™ month for 1 house and a of type C house in 5™ month.
The maximum profit is 1,288,234 baht in 12" month and maximum overdraft is
397,662 baht in 9™ month. Influence of period of construction on maximum profit of
construction project shows that the maximum profit increases about 3 times with
increasing in period of construction in every 6 months. Influence of interest rate on
maximum profit of construction project divided into two groups: interest rate lower
than 6 %, the maximum profit decreases about 500,000 baht and interest rate more
that 6 %, the maximum profit decreases about 26,667 baht as interest rate increases in
every 2 %. The model of scheduling of construction project under cash constraints by
GA is beneficial for selecting the construction job and predicting maximum profit of

construction project.
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. I o Aq ¥ o
Microsoft Excel 1HuTdsunsunsearufiuial (spread sheets) 141 ua1UmsAILINN1g
a v v 0 v o o <
AalameEns lavainnatenazsuauun 9 18 sauisdeansauaasnauaisiaazniim
1 =2 o [ Y a < A 9y a 09:
HUVAN ) Junzd 13 un1s 15T lasanisvuiaidn vsemsldmaiatugelunis
A ) < 1 o ~ A A a
Mauruay e Tdsunsudusagilhisvaeuaussmisdiunlasunsomuiau
= Qal’ @ 3 ) I
Tunyulwiou q awanudesnmsvesdldludugald duiunmsi Exce wld3ailu
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liluajun uadesldanuneomlumsdmuiumdineuinn
. . I ax o FY ' 1 a J % o [}
Simulations L‘]J‘Ll:]‘ﬁﬂ'liW'lﬂ'l@]@‘]Jﬂ'Jﬂﬂ'lﬁﬁllﬂ'lW'lﬁHJWI@TU'I\W]'J"UENINL@@‘]J‘ELJW'I LU
A9 a Y a J I v o A 1 a 4 1 dy
J282Lan Wﬁ@9’]uuuellﬂ\iﬂi]ﬂﬁillLlﬁ3Gl’ﬁﬂ’0MWJL@@?Lﬂu@Dﬂ’IW‘Hﬂ!ﬁ@ﬂﬂ’IW'lﬁuJW]'ﬂi!Wﬁ'lu
1 A o o v 7 Ay o Ay v ag dald 1o [
LL'LIlI’qu IADUIUIATUIUANAANTUNUITUATUNABDINTT ﬂ'l@]@ll“ﬂulﬂFlnﬂ'l‘ﬁuﬂllﬂillﬂi$ﬂu31
< . v 0 A a & gy o
111 optimal uaiiluilszmamdmeuni Tomanadu lduiniiga
3 a ' ° ° { .
Searching Algorithms 1ilu3smsguidendinoula 4 minMneuilulyld (feasible
. 42' a =~ ~ 1 o = 1w = v oA Y
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(Crossover operation) Y9413 1y Tsuguieus uay “11iAn13na189uE” (Mutation operation)

= o [ 3 a o da/ Y [ [ A
vosgudla o Tulas TuTsugugniy nszuIumsI etz gnalsnannisAndenni
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= J

=
il
duduoalns luTyugunon (Parent Chromosomes) Anilatie 14 18 1n5 T Twusugn (Offspring

Chromosomes)

1 2 3 4 5 6 7 8 9 10 11

0.70 | 0.36 | 0.19 | 0.24 | 0.75 | 0.59 | 0.85 | 0.60 | 0.80 | 0.02 | 0.00

Legend :

X «——— Gene Position

y & Gene value

s 2.2 aevesdrdnys i lduaasunuTns TuTa (chan et al. 1996)

1 2 3 4 5 6 7 Parent 1
A |B |C |D E |F G Parent 2
1 2 3 4 |E |F |G Child 2

A |B |C |D 5 6 7 Child 1

s 23 dfiamssuguanalasududuesing InTeuguneriie 1w 1d3ugn (chan

U

et al. 1996)
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1H93910 GAs 1%’3ﬁﬂ1iﬂuﬂ1ﬂ1ﬁﬂﬂﬂﬂﬂ’wﬂﬁLﬁElL!LL‘]J“]J‘Haﬂﬂﬁ"ljf]\iﬂﬁ AUINTT
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Pseudo code 11151 GAs (Elbeltagi et al. 2005)

Begin ;

Generate random population of P solutions (chromosomes);

For each individual 1 € P: calculate fitness (i);

For i=1 to number of generations;

Next i;

Randomly select and operation (crossover or mutation);
If crossover;
Select two parents at random i_and i,;
Generate on offspring i, € crossover (i, and i,);
Else of mutation;
Select one chromosome i at random;
Generate on offspring i, € crossover (i);
End if;

Calculate the fitness of the offspring i ;

Ifi_is better than the worst chromosome then: replace the worst

chromosome by i ;

Check if termination = true;

End;
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Max(FT) < T (2.6)

FT, = ST + D, (2.7)
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UazAanNIsy L 1 Predecessors 11UA9N351 N, O 92 14
LF, = Min(LS,, LS,)
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G 2 3 33

L 2 8

N 2 3 w33

5107 2.7 S nuaaIa NN FNRUT Y0 9AINTIN L

G
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LF, = Min(LS,, LS, + x,,, * BN, LS,)

{ @ o ] . 1 . 4 @ 1
Taefi BN i @2 iu@uniaiuin 9 (Big number) tlatisunuaiszesinan

Project Date
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7| s| P‘ID|11|12‘13|14‘15‘16| 17 | 18 ‘ 1p|z|)| 21 ‘ 22 ‘ 23 | 24 ‘ 25 ‘ 26| z'r| 28 ‘ 29‘30|31
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A 14 4 1 [ @ 4 1 a a A Aa 9
g‘ﬂi’l 2.8 NIFITNUANAANVTUNUTIESUINNINGTY A — E HASNINTIUDUNINYIVD

3. AFAININABNTLYIN FS Lag SS:

@ ] a

T I a
WENFU NINTTW T U Predecessors 1UNINTTY G, H ngﬁ‘ﬂ'l\‘]!ﬁ@ﬂall'ﬂ\i
v Jdo

o a <
ANUTUNUTIVAINTTN G 1TUVY FS uag SS ﬁ]gulﬁ

ST, =Max(FT,; - X, ST X FTy) + 8,

{ A I a 9 o o
TuvaizNNaNIIH G 3 Successors (HUAINTIY I, L 3¢ 1dmssuiavndy
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LF,=Min(LS, + Xy, - BN, LF+x,,, - BN, LS;)
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Quick Start Getting Started in Evolver 5.5

) Open Evolver E@mple Files L . - o

There are usually restrictions, or constraints, that
must be defined in any optimization problem. For
example, you can't manufacture more products

(=) What's New in Evolver than you hawe resources for.

(=} visit www.palisade.com

<< PREY TMDEX

[~ Show Welcome Screen at Startup

517 2.13 nihaanaasTsunsy Evolver ¥4 palisade Corp.

Page Layout Formulas Bata Review View Developer Erover o @ = B
i reports +

4 Utilitias =

hMaodal Settings  Start

Delinition gl Heip + ‘
Kadzl Gptimizatian i e o |
AL e R Y
1 ] -
2 .
3
4 H
5..
6 =
8
2
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. \,]
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a o
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Sk Delete ! .
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=37,11,718,016 <=
P3P <=

Copstraints

Desciption Formula . Type i __Add... ]

517 2.15 wihawdmiviloudeyadiulsznounanvesluaa
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J v o w = a {
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General l &untx‘m31 Yiew I Macros ]

Optimization Parameters
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Random Number Generator Seed ’ Automatic __j
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 Evolver - Optimization Settings

Tt

Generzl Runtime ]iﬂew i Macros !

Optimization Runtime

[ Trialg ﬁﬂg'j
e iz;j R ;M,ﬁute._{ . _:J
¥ Progress

Maximum Change {'01 ]% LI

Mumber of Trials ]100'300

{~ Formula is True

™ Stop on Error

A oK Cancel

~ Y o [ o VA .
g‘lh’l 2.17 wmmqmmuﬂeumwuﬂﬂmau"lmmi'am Runtime

d' Qy . = 9 ¥ 1Y Y 1 o o
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Predecessor options(Py}
Activity Duration Resouces
11 21 31 12 22 32
A 6 2
B 3 3
c 4 2 A
D ] 5
E 6 3 A B noA
F 5 9 c
G 2 3 D
H 2 0 A
1 2 3 G H SS:G
7 6 6 F S5F
K 1 4 c E
L 2 H E G H
M 4 3 1 K
N 2 3 F L acL
o 3 3 L FF.O
P 5 4 7 M N
Q 8 1 o
R 2 5 7 o
s 5 2 P Q
T 3 5 R

51l 2.18 dudoyalandilym Iasimsdiedisildmadeoy

wamsnagouluag
09.:’ o a a o A & 7 o 1
Juaoumsaniumsnadon unmstloudoyarindnduTandilym Taaslu
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prudamdunuivesTuaailywrluTdsunsy Microsoft Excel 91ntiudizon Tisunsy
A o o 1 1 Aq Y 3 1 Y 9 2/'
Evolver IWoiIn1sfivuangusaan e o dlsdudiuilsznounanvesTumaniouns
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MIMNUUARNIMNTINNOINARYUDI GAs
3 ' o o a .. . IS o Ao A A
Juaouae l1fio mstmualidineusudu (nitial solution) iHufneunangan la
9110 11AAV4 El-Rayes and Jun (2009) 4 11/50n5 002 AUMAADUNANINANDVYD El-Rayes
dyo A Y [} & A A 1] o 4
and Jun (2009) uennnifmeuiTuAUBRdIUIIIuMadenveIRANNTUIUT (X,)

o v & A A v o & A v o o ~
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Activity Selected option (Xy;) Schedule time

11 21 31 1.2 2.2 3.2 Shift 8T FT LS LF FF

A o o & o & o
B 1 1 4 4 7 2
C o & 10 & 10 o
D 4 4 10 3 11 1
E 1 o o & 12 7 13 o
F o 10 15 10 13 o
G 1 11 13 11 13 o
H o & g 11 13 3
I 1 ] 2 15 17 15 17 o
i) 1 o o 15 21 15 21 o
K o 12 13 16 17 4
o 13 15 13 135 o

M o 17 21 17 21 o
N 1 o 3 18 20 1% 21 1
o o 15 18 13 18 o
P o 21 26 21 26 o
Q 1 o o 18 296 18 26 o
R o 21 23 26 28 o
3 o 26 31 26 31 o
T o 23 26 28 31 3

9 N o Aaa
ATTNUNAN UTAIANDUNANTANH

A 1 o A 9
5UN 2.19 FIULETAIMINOUITUAY

L]

]
=

P 9y ' 1 a
"lﬂcﬁ\iﬂigﬂﬂﬂﬂ'lﬂﬂ']nﬁ']ﬁ'm €] YBININT T

<3| o ! 4 ey .
(Schedule  time) (Lﬂuwamﬁﬂmamm%mmnanﬁ@u Shifting  time) Lmzmuﬁaﬂmm

v o ¢
ANUTNRUT (X,,)
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Best zolution from this researchs model
Activity Selected option (Xg) Schedule time

11 21 31 1.2 1.2 32 Shift 5T T LS LF TF FF

A o 1] ] 0 6 o 1]
B 1 1 4 7 10 & 1]
C 0 ] 10 6 10 o 1]
D 4 4 10 9 13 3 1]
E o 1 o 4 10 10 16 & 4
F o 10 13 10 15 o 1]
G o ] 3 13 15 7 4
H 2 12 14 15 17 3 3
1 0 1 0 13 21 15 21 0 0
i 1 1] o 13 21 15 21 o 1]
K 4 14 13 16 17 2 2
3 15 17 21 23 & 4

M 2 17 21 17 21 o 1]
N 0 1 2 17 1% 1% 21 2 2
o] 4 21 24 23 26 2 1]
F o 21 26 21 26 o 1]
Q o 1 1 17 23 18 26 1 1
R 0 24 26 26 23 2 1]
3 0 26 31 26 31 o 1]
T 0 26 2% 28 31 2 2
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zﬂ‘ﬂ 2.20 AIULTAINAAINDUNANE A
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N1FAUAIITHING

nadneuiangalaninTumaiinaasluaisegliciuu Wariledduingilszad

Q

Y 1 v
391l M_ = 3,053; MRD = 14; RRH = 1; RID = 2 #3501 Total score = 48 #4an1Waf1noUNA
~ Aq Y do W I A Y
NgAv03 El-Rayes and Jun (2009) N1nadlanduiagiszasn@ernilu M_=3,413; MRD =

Y
[ [ 4
17; RRH = 0; RID = 0 #1501 Total score = 51 HonnilduanimsnlSouiieunadnsvod
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