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Inputting various processes corresponding
parameters generates the initial population

g=1

U

Making individual s =1

!

Calculation of individual s first

g generation time, cost, quality

Next individual is s=s + 1

U

Calculating the individual fitness

!

Selection, crossover and mutation

Next generation population is g =g + 1

The first stage period time-cost-quality comprehensive

optimization flow chart .

Inputting policymakers satisfactory chromosomes,
Calculating the chromosomes of the parameters:
EFLFESLS.TF

!

Initial population, make g= 1

U

Calculating the first g generation

individual fitness

U

Selection, crossover and mutation

2<1000

YES
NO l

Next generation population is g =g +

Output optimal individuals

The first stage period-cost-quality

comprehensive optimization flow chart
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Fig.2 Flow chart of the two-phase optimization model
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Fig. 3 Activity network of the sample project
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3.1 - AR ELE AR
1 000, Tab. 1 Activity data of the sample project
- Process Mode Time 0 C Resource
1000, P=0.6 P i j D; (Q;)  (Cy)  right amout
=0.05, ¥=0.005. C 1 1 5 1 7 500 15
1 000 , 1 4 0.8 6400 16
B 2 6 0.8 6000 10
3 8 0.94 5600 7
2 4 9 1 5 400 6
Tab.2 The sample of excellent chromosom es 1 6 0.9 7 800 13
3 2 8 0.97 7200 9
Chromosome Cost Quality  Time 3 10 1 7 000 7
1113122 331 130 300 0.955 45 1 12 0.68 19 200 16
1133222211 132 400 0.924 46 4 2 15 0.96 15 000 10
1112332131 123300  0.915 47 3 18 1 14 400 8
1112332 311 121 400 0.955 49 ! 2 0.84 39600 18
23432 311 117 400 0.974 51 5 2 A 0. 87 38 400 re
I : 3 2% 0.92 36400 14
1232432 331 115900 0.984 53 4 28 1 33 600 12
1 14 0.91 28 000 20
6 2 18 0.96 27 000 15
3 24 1 19 200 8
’ . 1 9 0.91 15 300 17
2 10 1 14 000 14
3 1 14 0.52 9800 7
8
Tab.3 The solution achieved from Network plan 2 15 0. 64 9000 6
3 16 1 6 400 4
Time 53 51 49 47 46 1 15 0.92 7500 5
Quality 0.913 0.933 0.924 0.902 0.905 9 2 18 0.97 7200 4
Cost 124 100 123 600 123 700 127 200 132 700 3 20 I 6000 3
10 1 3 1 1 200 4
g s PN 2 0. 83 1 000 2
3.1.2 TR ik L
b
, , “1232432331”
( 4).
500, 1 000, P:=0.6, P»=0.05 M=1000. C
7 , , [2500
35610143430 50], o0=3.42; [000306

10 19 34 3050 » 0=8.38, 0= 12.98.
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Tab.4 The example of excellent chromosomes

Processi D, v ES, EF, LS, LF, TF,
1 5 15 0 5 30 35 30
2 6 10 0 0 6 0
3 10 7 0 10 0 10 0
4 15 10 5 20 35 50 30
5 28 12 6 34 6 34 0
6 24 8 10 34 10 34 0
7 10 14 10 20 20 30 10
8 16 4 34 50 34 50 0
9 20 3 20 40 30 50 10
10 3 4 50 53 50 53 0
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Comprehensive optimization for multiple objectives
in construction based on GA

ZHANG Guang-ming', LIU Dong-feng', LIU Chun-feng’

(1. Jiangsu University of Science and Technology school of economics and management, Jiangsu Zhenjiang 212003

2.Nanyang College of science and technology school of software, Henan Nan yang 473000)

Abstract: As most of the way of resource leveling is focused on time-resource trade off , very little is involved in the quali-
ty and cost, a two-stage optimization model is proposed: synthesis optimization models is established based on the relation-
ship of the time, the quality. The cost is the misalignment, and it uses chromosomes which are built up by mode to carry
on the heredity operation. The second stage is to choose a non-poor solution obtained from the decisiommaker from the
first stage inputs to this stage to carriy on the resource leveling optimization. It takes time in resources variance minimum
as the objective function, and the gene value which is non-critical process s beginning time to make up the chromosome to
carry on the heredity operation. An application example is analyzed to illustrate the use of the model and demonstrate its
capabilities in generating and visualizing optimal tradeoffs during construction time, cost, quality, and resource.

Key words: comprehensive optimiz ation; construction engineering; GA; resourcebalance
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