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Abstract

Construction scheduling is significant very much to the survival of a company in construction industry. The
constraints in construction, if can’t control inspire follow the framework will have delay and will higher capital
affect to profit or loss affect build the survival of a company. Generally, Companys like to plan the construction
work with critical part method (CPM) but it has many limitations of the ways in the calculation seek capital
project value make planning still inappropriate to suit and don't correspond fact state. The researcher has then
to develop the model in planning work that is appropriate with Critical Part Segments (CPS) for construction
scheduling in the sense of using resource in the framework builds to are valuable topmost efficiency and make
capital project cost generally lowest, by use Genetic Algorithm in finding answer. From of test the example

project can make the framework that have project capital lower in planning with CPM and cash activity.
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Generation = Generation + 1

Generate Chromosome Template Genetic Algorithm (GA)

Selection, Crossover, Mutation
Generate Parent Population

Chromosome Decoding Population for New Generation
Schedule and Cost Calculation Schedule and Cost Calculation
Data for Evaluation Data for Evaluation

Evaluate for Fitness Function Evaluate for Fitness Function

Generation = Number

Fitness Data

Generation = 0
of Generation

Select the Best Chromosome

Output
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Const. Traditional Interruptible Method | Method I
Act. Pred. Cost/ Resource Relatio Cost/ Resource Cost/ Resource
Time | Tech. MGT. Space Lag T/P |Yes/No| Cost. | Dur. Dur.
Day R 1 R 2 | nship Day R 1 R 2 Day R 1 R 2
A 15 No No 6,000 No 6 3 No 2 1,000 2 1
B A 15 No No 6,000 No 6 3 SS 1 T No 3 1,500 4 1 2 2,100 5 1
C 15 No No 6,000 No 6 3 SS 1 T No 2 1,000 2 1
D C 15 No No 6,000 No 6 3 SS 1 T Yes 500 3 1,500 1 1
E DH 15 No No 6,000 No 6 3 FS No 3 1,500 aq 2
F EL 15 No No 6,000 No 6 3 FS No 2 1,000 6 3
G 15 No No 6,000 No 6 3 Yes 700 4 2,000 4 1 3 2,800 4 2
H G 15 No No 6,000 No 6 3 FS Yes 500 3 1,500 5 0
K A 15 No No 6,000 No 6 3 FS No 2 1,000 2 1
L 15 No No 6,000 No 6 3 FS Yes 700 4 2,000 2 0 3 3,200 2 1
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Activity | Pred. [Relation| Lag Part | PD |Method| Dur.| R1 R2 | Cost | ITC ES EF LS LF | AF | SD | D Do D2y
1 2 3 q 1 2 3 q 5 6 7 8 9 10 11 12 13 14 15 16 17
A 13 15 1 2 2 1 1000 0 1 2 1 2 3 1 0 1 1
B A FS 1 15 1 3 a 1 1500 0 3 5 3 5 3 3 0 1 1 1
C B FS 1 15 1 2 2 1 1000 0 6 7 6 7 3 6 0 1 1
D C FS 1 15 1 3 1 1 1500 [ 500 8 10 8 10 3 8 1 1 1 1
E DH FS 1,2 15 1 3 a 2 | 1500 0 11 13 11 13 3 11 0 1 1 1
F EL FS 123 | 15 1 2 6 3 1000 0 14 15 14 15 3 14 0 1 1
G 2 15 1 a a 1 |2000| 700 1 q q 7 5 1 1 1 1 1 1
H G FS 2 15 1 3 5 0 | 1500 500 5 7 8 10 5 5 1 1 1 1
K A FS 3 15 1 2 2 1 1000 0 3 a 8 9 q 3 0 1 1
L K FS 3 15 1 a 2 0 |2000| 700 5 8 10 13 q 5 1 1 1 1 1
Proj.Dur.= 15
R1 Limit 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Case Study (Son and Mattila,2004) RIC,, 1.2703704 | 6 6 10 10 11 9 9 3 1 1 a a a 6 6
Project Deadline = 15 R1 Limit 6/Day R2 Limit 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Penalty = 5000 /day R2 Limit 3/Day RIC 1.1862245 2 2 3 3 1 1 1 1 1 1 2 2 2 3 3
Incentive = 1000/day Cost Limit 6,000 6,000( 6,000 6,000] 6,000 6,000 6,000(6,000|6,000|6,000|6,000|6,0006,000]6,000| 6,000
Indirect = 500/day Total Cost= 49,500 3,500 | 3,500 | 5,000 | 5,000 | 5,500 | 5,000 | 5,000 | 4,000 | 2,000 | 2,000 | 2,000 | 2,000 | 2,000 | 1,500 | 1,500
DC = 42,000 3,000 | 3,000 | 4,500 | 4,500 | 5,000 | 4,500 | 4,500 | 3,500 | 1,500 | 1,500 [ 1,500 | 1,500 | 1,500 | 1,000 | 1,000
IDC = 7,500 500 500 500 | 500 | 500 | 500 | 500 [ 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
PC = 0
ITC = 0
a 1% . ™
FUN 5 MTINLNUIUAD glUsN5U Microsoft Excel
Activity | Pred. |Relation| Lag | Part [ PD [Method|Dur. | R1 | R2 | Cost [ mc | Es | €F | ts | tF | AF | 0 | D D D,
1 2 3 q 1 2 3 aq 5 6 7 8 9 10 11 12 13 14 15 16 17
A 13 15 1 2 2 1 1000 0 1 2 3 q 3 1 0 1 1
B A FS 1 15 1 3 q 1 1500 0 3 5 5 7 3 5 0 1 1 1
C B FS 1 15 1 2 2 1 1000 0 6 7 8 9 3 8 0 1 1
D C FS 1 15 1 3 1 1 1500 | 500 8 10 10 12 3 10 1 1 1 1
E DH FS 12 15 1 3 q 2 1500 0 11 13 13 15 3 13 0 1 1 1
F EL FS 123 | 15 1 2 6 3 | 1000 0 14 15 16 17 3 16 0 1 1
G 2 15 1 q aq 1 2000 | 700 1 q 6 9 5 1 1 1 1 1 1
H G FS 2 15 1 3 5 0 | 1500 | 500 5 7 10 12 5 10 1 1 1 1
K A FS 3 15 1 2 2 1 1000 0 3 q 10 11 q 3 0 1 1
L K FS 3 15 1 aq 2 0 | 2000]| 700 5 8 12 15 aq 5 1 1 1 1 1
Proj.Dur.= 17
R1 Limit 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Case Study (Son and Mattila,2004) R\C,,‘ = 1.0493827 6 6 6 6 6 6 6 a 2 6 6 6 a 4 aq 6 6
Project Deadline = 15 R1 Limit 6/Day R2 Limit 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Penalty = 5000 /day R2 Limit 3/Day RICy, = 1.1709184 | 2 2 2 2 1 1 1 1 1 1 1 1 2 2 2 3 3
Incentive = lOOO/day Cost Limit 6,000(6,000|6,000(6,000|6,000(6,000]6,000(6,000]6,000|6,000]6,000]6,000|6,000]6,000|6,000|6,000]6,000
Indirect = 500/day Total Cost= 60,500 3,500 | 3,500 | 3,500 | 3,500 | 4,000 | 4,000 | 4,000 | 3,500 | 1,500 | 3,500 | 3,500 | 3,500 | 2,000 | 2,000 | 2,000 |'6,500 | 6,500
oC = 42,000 3,000 | 3,000 | 3,000 | 3,000 | 3,500 | 3,500 | 3,500 | 3,000 | 1,000 | 3,000 | 3,000 | 3,000 | 1,500 | 1,500 | 1,500 | 1,000 | 1,000
IDC = 8,500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500
PC = 10,000 5,000 | 5,000
ITC = 0

JUN 6 M3 uUniasuluses RA

Activity | Pred. |Relation| Lag | Part [ PD |Method|Dur.| Rl | R2 [ Cost | ITC | ES | EF [ LS | LF | AF | SD | ITD D Day
1 2 3 4 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17
A 13 | 15 1 2 2 1 [1000| O 1 2 2 3 3 1 0 1 2 1 1
B A FS 1 15 2 2 5 1 2100 ©O 3 4 5 3 4 0 4 5 1 1
C B FS 1 15 1 2 2 1 1000 ©O 5 6 6 7 3 6 0 6 7 1 1
D C FS 1 15 1 3 1 1 [1500] 500 | 7 9 8 10 3 8 1 8 9 10 1 1 1
E DH FS 12 | 15 1 3 4 2 |1500( O 10 | 12| 11|13 3 11 0 11 | 12 | 13 1 1 1
F EL FS 123 15 1 2 6 3 J1000f O 13| 14 | 14 | 15 3 141 0 14 | 15 1 1
G 15 2 3 4 2 | 2800 700 1 3 5 7 5 1 1 1 2 3 1 1 1
H G FS 2 15 1 3 5 0 | 1500 500 | 4 6 8 10 5 8 1 8 9 10 1 1 1
K A FS 3 15 1 2 2 1 [1000| O 3 4 9 10 4 6 0 6 7 1 1
L K FS 3 15 2 3 2 1 [3200) 700 | 5 7 1] 13 4 11 1 11 | 12 | 13 1 1 1
ProjDur.= 15
R1 Limit 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Case Study (Son and Mattila,2004) RICg, = 10217133 6 6 4 5 5 4 4 6 6 6 6 6 6 6 6
Project Deadline = 15 R1 Limit 6/Day R2 Limit 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Penalty = 5000 /day R2 Limit 3/Day RICs, = 171875 [ 3 | 3 |2 [ 1|1 |2 (2|1 |t |1]3]|3|3]3]3
Incentive = 1000/day Cost Limit 6,000| 6,000]6,000| 6,000| 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000
Indirect = 500/day Total Cost= 51,200 | 4,300 | 4,300 | 3,300 | 2,600 [ 2,600 | 2,500 | 2,500 | 3,500 | 3,500 | 3,500 | 5,200 | 5,200 | 5,200 | 1,500 | 1,500
DC = 43,700 | 3,800 | 800 | 2,800 | 2,100 | 2,100 | 2,000 | 2,000 | 5,000 | 3,000 | 3,000 | 4,700 | 4,700 | 4,700 | 1,000 | 1,000
IDC = 7,500 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
PC = 0
ITC = 0

FUN 7 1519w uild TCT uag RA
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TC R1 R2 |A1[A2[B1[B2|B3|C1|C2|D1[D2|D3|E1|E2|E3|F1|F2|G1|G2|G3|G4[H1|H2|H3[K1|K2|L1[L2[L3|L4
50900 | 6 B 11231456789 [10f11|12f13f14]15[ 1|26 [ 7|89 [10]3]|4]|5]|11]12]13
50900 | 8 3 1123|4567 [8]9[10f11|12f13f14]15[ 1|2 6|7 | 8] 9[10]3]4]|5]|8]9]I10
50900 | 8 3 11231456789 [10f11|12f13f14]15{ 1 [2] 6|7 ]| 8] 9[10]3]4]|5]7]|8]9
50900 | 8 3 1123456789 [10f11|12f13f14]15[ 1 [2] 6|7 |89 [10]|3]|]4|5]6]| 7|38
50900 | 8 3 1121314567 [8]9[10f11]12f13f14[15({ 1 [ 2] 6 ([ 7]|8]9[10]3]4]|5]6]|T7]38
50900 | 8 3 11231456789 [10f11|12f13f14]15[ 1|26 |7 ]|8]9[10]3]4]|5]7]9]l0
50900 | 8 3 1123456789 [10f11|12f13f14]15[ 1 [2] 6|7 | 8] 9[10]3]4]|5]6]|8]|9
50900 | 8 3 112314567 [8]9]10f11|12f13f14]15[ 1|26 |7 ]|8]9[10]3]4]5]8]|10]|11
50900 | 8 3 1123|4567 [8]9]10f11|12f13f14]15[ 1|26 | 7|8 ]9 [10]3]4]5]9]|10]|12
50900 | 10 3 11213141567 [8]9]10f11|12f13f14]15[{ 3|56 [ 7| 8] 9[10]3]|4]5]8]|10]|11
50900 ] 10 3 112131456789 ]10f11]12f13f14]15[ 1[5 ] 67| 8]9[10)]3]4]5]7]8]11

) ) Dy Day
Activity | Pred. [Relation| Lag | Part [ PD |Method|Dur.[ RL | R2 | Cost | ITC | ES | EF | LS [ LF | AF [ SD [ ITD

1 2 3 4 1 2 3 4 5 6 7 8 9 10 [ 11 [ 12 | 13 | 14 | 15 | 16 | 17
A 13 15 1 2 2 1 1000 O 1 2 1 2 3 1 0 1 2 1 1

B A Fs 1 15 1 3 4 1 ]1500| © 3 5 3 5 3 3 0 3 4 5 1 1 1

C B FS 1 15 1 2 2 1 [1000] O 6 7 6 7 3 6 0 6 7 1 1

D C Fs 1 15 1 3 1 1 |1500| 500 | 8 | 10 | 8 | 10| 3 8 1 8 9 10 1 1 1

E DH Fs 12 | 15 1 3 4 2 [1500] 0 1113 |11 ]13] 3 [ 11 ] 0 | 11 | 12 | 13 1 1 1

F EL Fs 123 15 1 2 6 3 J1000| O 14 15|14 ]15) 3 [ 14| 0 |14 | 15 1 1

G 2 15 1 1 4 1 12000 700 | 1 4 4 7 5 1 1 1 2 6 7 1 1 1 1

H G FS 2 15 1 3 5 0 | 1500 500 5 7 8 10 5 8 1 8 9 10 1 1 1

K A Fs 3 15 1 2 2 1 ]1000| © 3 4 8 9 4 3 0 3 4 1 1

L K FS 3 15 1 4 2 0 2000 700 5 8 10 | 13 4 5 1 5 11 12 | 13 1 1 1 1

Proj.Dur.= 15
R1 Limit 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Case Study (Son and Mattila,2004) RIC = 1 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Project Deadline = 15 R1 Limit 6/Day R2 Limit 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Penalty = 5000 /day R2 Limit 3/Day RICy, = 11096939 [ 2 2 2 2 1 2 2 1 1 1 2 2 2 3 3
Incentive = 1000/day Cost Limit 6,000 6,000 6,000] 6,000 6,000 6,000] 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 | 6,000
Indirect = 500/day Total Cost=_ 50,900 | 3,500 | 3,500 | 3,000 [ 3,000 | 4,000 | 4,200 | 3,500 | 3,500 [ 3,500 | 3,500 | 4,700 | 4,000 | 4,000 | 1,500 | 1,500
DC = 42,000 3,000 | 3,000 | 2,500 | 2,500 [ 3,500 | 3,000 | 3,000 | 3,000 | 3,000 | 3,000 { 3,500 | 3,500 | 3,500 | 1,000 | 1,000
IDC = 7,500 500 | 500 | 500 [ 500 | 500 | 500 [ 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
PC = 0
ITC = 1,400 700 700
= o vaal
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