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Optimization of project construction schedule based on
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Abstract: In order to solve the delay of construction period caused by activity uncertainty
and multi-resource conflicts in the traditional construction process, based on the three-time
estimation,using the duality of the shortest path algorithm, the simplest matrix representa-
tion of the critical path and expected duration was given. The critical chain was further de-
termined by the heuristic algorithm under the principle of resource prioritization. The quan-
titative and qualitative analysis was combined from the internal and external aspects of the
project, and the influence of various uncertain factors on the buffer setting was considered,
which made the buffer setting more reasonable. Finally, the traditional PERT was com-
pared with the method in this paper by Monte Carlo simulation. The results show that the
method in this paper can achieve the optimization of construction schedule while guarantee-
ing the completion rate, which is beneficial to solve the resource constraint problem and
provide a new theoretical basis for the construction process.
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Table 2 Information of the project’s activities

1 3l BE W Bl
a m b

kR 1 2 3 Bl
A 3.0 5.0 6.0 1 3 0 4.8
B 5.0 6.0 8.0 2 3 2 6.2
( 4.0 5.5 8.0 2 3 1 5.7
D 3.5 5.0 7.0 0 1 0 5.1
E 4.0 5.5 7.5 1 3 1 5.6
F 5.0 6.5 8.0 1 2 1 6.5
G 6.0 8.0 10.0 1 6 3 8.0
H 5.0 7.0 9.0 1 2 1 7.0
1 6.5 8.0 10.0 2 5 2 8.1
J 4.0 5.0 6.0 2 5 3 5.0
K 5.5 7.0 11.0 4 7 2 7.4
I 5.0 7.0 9.5 3 6 1 7.1
M 4.0 6.0 9.0 2 5 0 6.2

x3 WA THERR

Table 3  Available resources for the project
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Fig. 1 Double code network graph for the project
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Table 4 Calculation of related buffer parameters

WHHH o AT 0 ) P ¢ E,

A 0.31 1.11 9/35 0.83 1/8 1/5 0.00

B 0.31 1.11 2/5 0.83 1/4 3/5 0. 04
( 0.56 1.50 17/55 0.83 1/4 3/5  0.06
D 0.43 1. 31 1/10  0.83 2/7 2/5 0.02
E 0.43 1.31 14/55 0.83  2/7 2/5  0.03
F 0.32 1.13 12/55 0.83 1/3 2/5  0.02
G 0.57 1.51 39/55 0.83 1/2 4/5  0.72
H 0.57 1.51 12/55 0.83  3/7 3/5 0.16
I 0.43 1.31 26/55 0.83  3/8 4/5  0.23
J 0.14 0.75 31/55 0.83 5/8 3/5  0.14
K 0.98 1.98 36/55 0.83  3/4 4/5  2.66

L 0.72  1.70 26/55 0.83 7/8 3/5 1.21

M 0.88 1.88 16/35 0.83 1 1/5 0. 20

3 RELFBHMLITXAE

Fig. 3 Network planning graph after setting the buffer
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Fig. 4 Frequency distribution of completion period

based on traditional PERT
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Fig. 5 Frequency distribution of completion period
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Table 5 Comparison of simulation results

900 fE
SE 218
AW s PERT
M/ d 46. 35 52.90 —6.55
%/ d 46. 31 52.90 —6.59
T i 22 1.11 2.10 —0.99
i % 1.24 4,40 —3.16
i B2 0.214 5 0.031 3 0.183 2
I 7 2.94 2.95 —0.01
A5t R 0.024 0 0.039 6 —0.015 6
/ME/d 42. 89 45. 30 —2.41
R/ d 50. 57 60. 70 —10.13
B o 1 22 0.01 0. 00 0.01
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Table 6 Comparison of the probability of

completion period

HER A/ 56 T.T.H/d 21H/
% AWG Y £% PERT % d

0 42.89 45. 30 —2.41

10 44. 96 50. 20 —5.24

20 45. 39 51. 20 —5.81

30 45. 74 51. 80 —6.06

40 46,03 52.40 —6.37

50 46. 31 52.90 —6.59

60 46. 60 53.50 —6.90

70 46. 90 54,00 —7.10

80 47.29 54.70 —7.41

90 47. 83 55. 60 —7.77

100 50. 57 60. 70 —10.13
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