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A framework combining project simulation model with extracted uncertainty parameters from past data is

proposed in this study. Under the condition that similar projects have been conducted and roughly recorded before a

new project is executed, a protocol is set up to extract uncertainty parameters from the past data. The extracted

parameters include minimal work amount, delay probability and rework probability for each task in the project,

based on which a simulation model is constructed to run simulations considering project uncertainty. In addition,

case studies are conducted not only to verify and validate the proposed method, but also to provide a demonstration

of the whole framework, choosing a better resource strategy based on multiple simulation results for an imaginative

project.
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Fig. 1 Conceptual figure of the proposed method
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Fig. 2 Conceptual figure of basic model
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Fig. 3 Simulation flow chart
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Fig. 4 Task and resource information (case study 1)

Fig. 5 Generated past data (case study 1)
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Table 1 Extracted parameters (case study 1)

Task Delay model Rework model
mwa,, =3 mwa,, = 2
A mwa,z; =2 mway, =2
dpa1, =02
TPpa14 = 0.2
mwag; = 6 mwag, = 3
B D214 = 0.25

mwag, = 3
TPp3-14 =1

mwac, = 11 mwag, = 2

dpciy = 0.3 dpc,, =0.1

dpcas =0.1 dpgy6=0.1
dpc,; = 0.1

TPcapa = 0.1
TPc1124 = 0.333

Table 2 Analytical and simulation result (case study 1)

Dura- Frequency in Analytical Dura- Frequency in Analytical
tion simulation result tion simulation result
result probability result probability
14 0.1674 0.1728 26 0.002 0.0018
15 0.2152 0.216 27 0.0136 0.016
16 0.1004 0.1008 28 0.0142 0.0112
17 0.0544 0.0528 29 0.0082 0.009
18 0.0094 0.0096 30 0.0386 0.039
19 0.0452 0.048 31 0.0212 0.0201
20 0.0546 0.0504 32 0.0072 0.0063
21 0.0502 0.048 33 0.016 0.0181
22 0.091 0.0852 34 0.0034 0.0043
23 0.0541 0.0513 36 0.004 0.006
24 0.0184 0.0189 37 0.0038 0.0039
25 0.009 0.0099 38 0.0012 0.0006
Table 3 Task dependency (case study 2)
task 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 0 0 0 0 0 0 0 0 0 0 0 0 0
2 1 0 0 0 0 0 0 0 0 0 0 0 0
3 0 1 0 0 0 0 0 0 0 0 0 0 0
4 1 0 1 0 0 0 0 0 0 0 0 0 0
5 1 0 1 0 0 0 0 0 0 0 0 0 0
6 1 0 0 0 1 0 0 0 0 0 0 0 0
7 1 0 0 0 0 1 0 0 0 0 0 0 0
8 0 0 0 0 0 1 0 0 0 0 0 0 0
9 1 0 1 1 0 0 0 1 0 0 0 0 0
10 0 0 0 1 0 1 1 1 0 0 0 0 0
11 0 0 0 0 0 1 1 1 0 1 0 0 0
12 1 0 0 0 0 1 1 0 0 1 1 0 0
13 1 0 0 0 1 0 0 0 0 0 0 0
14 1 1 1 1 1 1 1 1 1 1 1 1
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Fig. 7 Generated past data (case study 2)

Table 4 Resource strategy 1 (case study 2)
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Table 5 Resource strategy 2 (case study 2)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 15 15
5 12 12
12 13
13 1 2 1
14 1 1 1
15 2 4 2
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