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Abstract

In order to solve the problem of the uncertainty caused by the working procedure position and the
risk of working procedure delay, the critical chain technology is improved, and the triangular fuzzy
number is used to estimate the task working hours, and the time limit corresponding to 50% com-
pletion rate is used as the reassessed working hours to improve the estimation accuracy. The min-
imum total time difference is used to identify the critical chain, and the critical path satisfying re-
source constraints is determined by resolving resource conflicts. By introducing position weight,
risk coefficient and the principle of buffer aggregation, the calculation model of uncertain buffer is
constructed to realize the reasonable allocation of buffer time. Finally, Monte Carlo simulation and
comparative analysis are carried out on the case. The results show that the buffer setting of this
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method is reasonable and can meet the demand of shortening the construction period.
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FEBVRT F A AT, AR Geik R PR VA I H AR . SR B AR (CPM) S i &I P R (PERT) KW
A A1) BRI, B AL B AR L MR T, BHRZDR S R R, XTI R IR
PEZH Y — T, BT s Z 0 PR R B R, XECLERN B I H MEhA R 3 J7 i,
FLAE S LFp o SO 22 4[], S SOUARM RIS, 8800 7 T H SE 9T KUz [2] 0 131X — I/ 3, Goldratt
{32 1 A < B BV (Critical Chain Method) NI H 3 FEARALIR Bt 18 B . 1205 58I B &% T HIIT
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Figure 1. Distribution function plot
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Table 1. Common heuristic priority rules
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Figure 2. Schematic diagram of the principle of resource allocation method
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Figure 3. Buffer aggregation principle
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Table 2. Basic information of gas alarm detection items in LY testing center
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Figure 4. Network diagram of gas alarm detection projects
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Table 3. Re-evaluated process durations

F3. EffEHNIFIH

. =R
5595 55 4 FR BHE% £
/ m u
A % RO / 1 2 3 2.00
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E S % NELR TN D 1 3 4 2.73
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H K %9 5 G 3 5 6 473
I R Rl E,F, H 7 9 10 8.73
J HE MR I 2 5 7 474
K M) 2 I [ 00 J 2 3 4 3.00
L o s s K 1 2 2 1.71
M Koy b 3 L 2 3 3 2.71
N i e M 1 2 2 1.71
o £ L s N 1 1 2 1.29
P WMEER o 1 1 2 1.29
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Table 4. Time parameters and resource requirements for the project schedule

4. DEHETRIFESHRERFK

%% % ES EF LS LF TF FF (HHANEE HRERRE HESKMHENE
A 200 000 200 000 200 0.00 0.00 R4 1 6
B 171 200 371 200 371 0.00 0.00 R4 1 6
C 200 371 571 371 571 0.00 0.00 R4 1 6
D 229 371 600 812 1041 441 0.00 R4 1 6
E 273 600 873 1041 13.15 441 441 R6 1 1
F 673 571 1244 641 1315 071 0.71 R1 1 1
G 271 571 841 571 841 0.00 0.00 R1 1 1
H 473 841 13.15 841 1315 0.00 0.00 R3 1 1
I 873 13.15 21.88 13.15 2188 0.00 0.00 R2 2 3
J 474 2188 2662 21.88 26.62 0.00 0.00 R2 2 3
K 3.00 2662 29.62 2662 29.62 0.00 0.00 R2 2 3
L 171 2962 3132 29.62 3132 0.00 0.00 R1 1 1
M 271 3132 3403 3132 34.03 0.00 0.00 R2 1 3
N 171 3403 3574 3403 3574 0.00 0.00 R5 1 5
0 129 3574 37.03 3574 37.03 0.00 0.00 R1 1 1
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A FIR () AT T
AT(F,G)=EF, —LS; =12.44-5.71=6.73(K) ®)
AT (G,F)=EF, —LS, =8.41-6.42=2(K) )
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Figure 5. Network plan diagram after resolving resource conflicts
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Table 5. Calculation of buffer zone-related parameters

=5 BHXEXSEITE

1155 % 5 u £ £ At a B At(1+a)p fRMY
A 3 2.00 2.55 0.55 0.03 0.67 0.38 PB
B 2 1.71 1.95 0.24 0.07 0.85 0.22 PB
C 3 2.00 2.55 0.55 0.12 0.67 0.41 PB
D 3 2.29 2.68 0.39 0.12 0.76 0.33 FB
E 4 2.73 3.45 0.72 0.18 0.68 0.58 FB
F 8 6.73 7.45 0.72 0.29 0.84 0.78 PB
G 3 2.71 2.95 0.24 0.18 0.90 0.26 PB
H 6 4.73 545 0.72 0.27 0.79 0.72 FB
I 10 8.73 9.45 0.72 0.49 0.87 0.94 PB
J 7 4.74 6.00 1.26 0.66 0.68 1.41 PB
K 4 3.00 3.55 0.55 0.75 0.75 0.73 PB
L 2 1.71 1.95 0.24 0.81 0.85 0.37 PB
M 3 2.71 2.95 0.24 0.87 0.90 0.41 PB
N 2 1.71 1.95 0.24 0.92 0.85 0.40 PB
(6] 2 1.29 1.68 0.39 0.96 0.65 0.50 PB
P 2 1.29 1.68 0.39 0.99 0.65 0.50 PB

A2 X(19), 15 PB M FB 4R 41T
PB =+/0.38% +0.22> + 2x 041 +0.78> +0.26> +0.94* + 1. 41> +0.37° +0.4> +2x0.5> =2.33(K)

FB1=+0.33" +0.58" =0.33(K)
FB2=+0.72* =0.72(K)
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Figure 6. Duration frequency distribution diagram (CCPM)
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Figure 7. Statistical values and percentage table of project duration distribution (CCPM)
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