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Construction the Reliability of Project Scheduling
Using Simulation and Satistical M ethods
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Abstract

In this study, it will combine PERT (Program Evaluation and Review Technique ) and
RSM (Response surface methodology) to solve related problems. At first, it uses simulation
techniques and design of experiment (DOE) to solve the project scheduling in developing a
rationale for crashing stochastic networks and also develop a reliability of scheduling
optimization models. Simulation techniques are useful for analyzing stochastic effects with
response surface methodology to study the tradeoffs among time and reliability. Then, to
determine the appropriate activities for crashing, including reliability which is needed to
obtain optimal solutions. Finally, the results show that reliability can be integrated with
simulation techniques and provide an efficient and practical means of optimal project

schedules.

Keywords: Project scheduling, Simulation, Reliability, Response surface methodology
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3.2 Box-Behnken Design
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Response Surface for Variable Rt
Response Mean 0.933916
Root MSE 0.025461
R-Square 0.9529
Coef. of Variation 2.7263

. Degrees of  Type I Sum .

Regression R-Square F-Ratio Prob > F
Freedom of Square
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Linear 5 0.238206 0.6916 73.49 <.0001

Quadratic 5 0.035389 0.1028 10.92 <.0001

Crossproduct 10 0.054604 0.1585 8.42 <.0001

Total Regress 20 0.328199 0.9529 25.31 <.0001

) Degrees of Sum of Mean .
Residual F-Ratio Prob > F
Freedom Squares Square

Lack of Fit 20 0.014120  0.000706 1.69 0.2933
Pure Error 5 0.002087  0.000417
Total Error 25 0.016207  0.000648

24 AFFHF RER(Z1I1IYPT LE)PFE R KA

Factor Degrees ~ Sum of = Mean F-Ratio Prob >

of Squares  Square F
Freedom
X12 6 0.163712 0.027285 42.09 <.0001
Xo4 6 0.002417 0.000403 0.62 0.7114
X3 6 0.040465 0.006744 10.4 <.0001
X3 6 0.002831 0.000472 0.73 0.6315

X34 6 0.177544 0.029591 45.64 <.0001

55 £ TS HE RREEBNEL TR

Factor F-Ratio ERE el
X2 42.09 2
X4 0.62 5
X3 10.4 3
X3 0.73 4
X34 45.64 1

206 535 R0 e fF A 5 (RY)

Degrees of Parameter Standard T for HO:
Parameter Prob > |T|
Freedom Estimate Error Parameter=0
INTERCEPT 1 -6.709813 1.84333 -3.64 0.0012
X1z 1 0.288113 0.047113 6.12 <.0001
Xog 1 0.037335 0.048263 0.77 0.4464
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Degrees of Parameter Standard T for HO:
Parameter Prob > [T|
Freedom Estimate Error Parameter=0
Xo3 1 0.301944 0.095339 3.17 0.004
X3 1 -0.01999 0.047386 -0.42 0.6767
X3 1 0.267201 0.045893 5.82 <.0001
X12* X12 1 -0.002557 0.000539 -4.75 <.0001
Xog* X12 1 -0.000699 0.000796 -0.88 0.3879
Xog* Xog 1 -0.000486 0.000539 -0.9 0.3757
Xoz* X12 1 -0.004772 0.001591 -3 0.0061
Xoz* Xog 1 -0.000063594 0.001591 -0.04 0.9684
Xoz* Xo3 1 -0.003413 0.002155 -1.58 0.1258
Xi3* X12 1 0.000432 0.000796 0.54 0.5922
Xi3* Xog 1 -0.000477 0.000796 -0.6 0.5541
Xi3* Xo3 1 -0.000316 0.001591 -0.2 0.8442
Xi3* X3 1 0.000198 0.000539 0.37 0.7162
Xag* X12 -0.006044 0.000796 -7.6 <.0001
Xag* Xog 1 0.000978 0.000796 1.23 0.2305
Xag* Xo3 1 -0.005717 0.001591 -3.59 0.0014
Xag* X13 1 0.00102 0.000796 1.28 0.2115
Xag* X3zg 1 -0.003188 0.000539 -5.92 <.0001
FdRIWRERIBET LR OTEAI AT EHERIFET LR 2
R HES A BRG] P SRR SRS 21 W RN L B TS 2
*’ﬁms KERP AR TLARZBFAS X 1) ra1dA w3
T AR hEE 2 4] > 117 GAMS $ohE R0 Ak G R T kb 21 1 8 (2 4-13) -
Minimize T (5-2)
Subjectto  R; (5-3)
M; <X; <N; for i=1234 j=1234 <] (5-7)
X =0 (5-8)
S+X;<S for i=1234 j=1234 i<]j (5-9)
528 (5-10)
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S =T (5-11)

S =0

0.92<R, <1 (5-12)
T <65 (5-13)
TC= > (a —b;X;) (5-14)
al(i,j)
TC <C,, (5-15)
T:&2%%11¥
TC ' E %=1 4

Ri: a2z R it T a TR 2117 1B

X, @ 7% (ij) SR

N, @ T % (ij) e ¥ B/

1

M, @ % (ij) #db1 prme

i

S :ivE i B AR

1
S, 1 iFE j B AR
a; 1 TE (ij) e

b, T (i) st
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