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Task assignment optimization method of getting shortest project duration for
engineering project with capital limit under mixed work calendars
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Abstract: This paper presents an optimization method using a genetic algorithm to solve the task
assignment problem of achieving the shortest project duration for an engineering project with capital limit
under mixed work calendars. Firstly, the problem was described. Then, a genetic algorithm was designed
to solve the researched problem. A time reckoning mechanism based on the contractor’s work calendar was
proposed and related time reckoning functions were designed as the basis of calculating project duration for
an engineering project under mixed work calendars. An integer coding method based on contract number
was used to encode the chromosome. The refusal strategy was used in the population initialization to ensure
the feasibility of chromosomes. To ensure the feasibility of offspring chromosomes, an improved crossover
operator was used in the crossover operation based on the two-point crossover method, and a refusal
strategy was used in the mutation operation based on the single-point mutation method. Finally based on
the critical path method, the forward reckoning function FC was used to get the shortest project
duration. The effectiveness of the proposed method was verified by a case study.
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7
8
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Fig.3 Spreadsheet of work-time periods
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Fig. 5 Work-time and non-work-time periods of a contractor’s work day
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Fig. 7 Population initialization Fig.8 Genetic operation
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Fig. 10 Flow chart of function BC
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Fig. 11 Project network plan
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Table 2 Network schedules Table 3 Contractors
EERE EFHHE BiESs BiESH R 4 % Vs IR TAEH TAERTE:
01 J1 0
02 12 01 1 1 AJRER 30000 5 K TAEH A
03 I3 02 1 2 BARAIRT 30000 7 K TAEH B
04 J4 03 1
05 15 04 1 3 C R A7 30 000 6 KT AEHI C
06 16 05 ! 4 DEME 30000 5 KRTHEH A
07 J7 04 1
08 18 06,07 2 5 E &R 30 000 7 KT AEHI C
09 9 01 1
! 6 FARMA 30000 5KTHEH A
10 J10 01 1
11 Jn 09 1 7 GARMRE 30000 7 RTAEH C
12 J12 10 1
13 J13 11 1
14 J14 12 1
15 J15 08,13,14 3
16 J16 15 1
17 J17 16 1
18 J18 15 1
19 J19 17,18 2
20 J20 13 1
21 Jj21 14 1
22 J22 20 1
23 J23 21 1
24 J24 22 1
25 J25 24 1
26 J26 19.23,25 3
*4 EEEE
Table 4 Task time h
AL 5
1 505
1 2 3 4 5 6 7
01 143 138 124 145 106
02 127 142 147 146 131 139
03 106 103 102 82 101 104
04 123 132 133 127 138 128
05 100 98 87 72 92 95 78
06 111 107 97 91 114
07 94 100 110 100 92
08 127 103 129 126 107 116 103
09 136 122 143 144 122
10 89 82 80 70 97
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R4
RS
5505
1 2 3 4 5 6 7

11 83 105 85 86 87
12 73 100 84 85 82
13 119 110 128 112 121

14 82 100 83 72 76

15 83 89 109 88 85
16 128 115 129 143 147
17 101 99 120 116 92
18 103 104 104 106 94
19 76 85 93 86 76
20 107 101 89 112 123
21 119 111 117 113 115

22 128 94 128 100 120

23 94 79 73 82 94
24 92 86 108 108 90
25 125 116 127 123 116
26 90 95 87 86 90

x5 EFERRE
Table 5 Task commission cost Vi
R 5
155 1005
1 2 3 4 5 6 7

01 670 920 980 900 800
02 790 550 600 830 580 700
03 980 520 960 990 700 800
04 960 830 750 880 700 800
05 610 670 640 760 510 600 700
06 960 560 680 540 500
07 780 670 730 820 750
08 870 700 900 730 780 730 700
09 600 560 770 680 800

10 780 820 970 650 700

11 650 600 580 560 600
12 610 670 640 510 450
13 960 560 680 540 600
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gRs
RAL R =
5505
1 2 3 4 5 6 7

14 780 670 730 820 760

15 870 700 900 730 780
16 600 560 770 680 600
17 780 650 700 600 750
18 650 600 560 550 660
19 610 670 640 760 510
20 960 560 680 600 540
21 780 670 730 750 820

22 870 700 900 730 780

23 560 770 680 650 600
24 820 970 650 670 600
25 650 580 600 600 560
26 870 900 730 700 780

F6 EEZSHITHRAE
Table 6 Task execution cost AT
AL 5
55 1005
1 2 3 4 5 6 7

01 613 804 923 825 702
02 676 489 535 779 493 604
03 869 411 863 879 632 744
04 852 755 679 802 635 732
05 527 562 537 664 410 512 582
06 849 497 578 489 439
07 697 566 680 724 640
08 759 608 802 663 675 648 591
09 515 503 657 619 727

10 674 744 918 592 610

11 542 517 491 458 510
12 517 583 588 460 388
13 852 500 580 443 524

14 722 558 680 757 705

15 750 588 833 632 674
16 511 465 664 627 483
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g%e
RAL R =
155 AR A
1 2 3 4 5 6 7
17 720 552 584 537 683
18 546 540 459 500 546
19 545 590 589 661 390
20 867 485 598 530 433
21 667 614 663 694 706
22 775 640 804 640 693
23 494 703 590 574 543
24 704 902 550 561 494
25 556 500 531 487 461
26 766 797 657 604 697
®7 HHBY
Table 7 Calculation parameters
e i S i
n 26 pc 0.7
m 7 pm 0.1
bt 2017/3/1 8:00:00 maxgen 400
R 20000 ds 10000
popsize 50
A B C D E F
1| 7 RIAEH) 6 R LAEHI 5 RAEHI
2 2017/1/2 2017/1/7 2017/1/2 2017/1/7 2017/1/2
3 2017/1/27 2017/1/14 2017/1/27 2017/1/14 2017/1/27
4 2017/1/30 2017/1/21 2017/1/30 2017/1/21 2017/1/30
5 2017/1/31 2017/2/4 2017/1/31 2017/2/4 2017/1/31
6 2017/2/1 2017/2/18 2017/2/1 2017/2/18 2017/2/1
7 2017/2/2 2017/2/25 2017/2/2 2017/2/25 2017/2/2
8 2017/4/3 2017/3/4 2017/4/3 2017/3/4 2017/4/3
9 2017/4/4 2017/3/11 2017/4/4 2017/3/11 2017/4/4
10 2017/5/1 2017/3/18 2017/5/1 2017/3/18 2017/5/1
11 | 2017/5/29 | 2017/3/25 | 2017/5/29 | 2017/3/25 | 2017/5/29
12 2017/5/30 2017/4/1 2017/5/30 2017/4/1 2017/5/30
13 2017/10/2 2017/4/8 2017/10/2 2017/4/8 2017/10/2
14 2017/10/3 2017/4/15 2017/10/3 2017/4/15 2017/10/3
15 2017/10/4 2017/4/22 2017/10/4 2017/4/22 2017/10/4
16 | 2017/10/5 2017/5/6 2017/10/5 2017/5/6 2017/10/5
17 2017/10/6 2017/5/13 2017/10/6 2017/5/13 2017/10/6
18 2017/5/20 2017/5/20
49 2017/12/30
95 2017/12/31

B12 “TEH"ITEREENS
Fig. 12 Spread sheet of working systems
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Fig.15 Evolutionary process
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