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Simulation of Completion Time of Network Schedule
Using DBR Theory
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Abstract: The various factors affecting the construction progress of the project are regarded as the bottle-
necks affecting the construction completion time. The “drum”, “buffer” and “rope” in the drum-cushion-rope
(DBR) theory are added to the traditional program evaluation and review technique (PERT) network schedu-
ling plan; through the identification of PERT network schedule in the bottleneck process,the implementation
plan of the bottleneck is obtained. Finally, by measuring the buffer time of the process, and by calculating the
progress of the network planning schedule buffer time as well as the feeding time, the relationship between the
operational activities of the operations in the network and the uncertainty of the duration of the operational ac-
tivities are improved. Case study results show that the risk of construction progress could be reduced if the
“drum”, “buffer” and “rope” are well cooperated mutually.
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Tab.1 Detailed table of engineering construction process information
1 Wi IE K B34V 1901 B BRI — 170,230,260 225. 00 15. 00 225. 00
2 R AR AL ST K 1 40,55,70 55. 00 5.00 25.00
3 HEGLIFZ 2 50,70,90 70. 00 6.67 44, 44
4 U5 K 5 B Al T 42 2 30,40,55 40. 83 4.17 17. 36
5 b T i B 3k L Atk 937 92 it T 1 40,55,60 53.33 3.33 11.11
6 b T U R HE B SR i T 5 30,45,50 43. 33 3.33 11.11
7 V 1901 m PAF kR K 2 fili ik % 50 3,4,6 8,15,25 15.50 2.83 8.03
8 IV K B A R SR 4 55,70,90 70. 83 5.83 34.03
9 V1955 m Lh R A i I A U S S 7,21 140,165,185 164,17 7.50 56. 25
10 V1955 m RAF 304 T W I B 067 o 424 8.9 130,150,185 152.50 9.17 84.03
11 A2 PR L T £ o 9 T [ 3 8,9 90,120,145 119.17 9.17 84.03
12 WG T WA 8.9 455,495,560 499.17 17. 50 306. 25
13 — 0 v R e 9 SR 8.9 45,60,80 60. 83 5.83 34,03
14 FZ KL% 13 45,60,75 60. 00 5.00 25.00
15 YV 1955 m 2 3 TH 4 7 i AR 10,11,29,30 160,195,215 192.50 9.17 84.03
16 WUETV 1940 m DAF H AR 5R 10,11,29,30 100,120,145 120. 83 7.50 56. 25
17 T ARRS: R B 14,15,16,32 75,90,115 91.67 6.67 44, 44
18 HOUTSE B T8 3385 B 400 003 3 it T 12,17 85,120,150 119.17 10. 83 117. 36
19 T e Bl HE 4% [k 12,17 70,90,115 90. 83 7.50 56. 25
20 WUTHUAE BT 3 ) A 18,19 48,60,75 60. 50 4. 50 20. 25
21 9 o 3SR T S 4 — 280,330,400 333.33 20. 00 400. 00
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Continue table
22 A Bl R R Gt 1 — 135,165,195 165. 00 10. 00 100. 00
23 BERINT ARG — 85,105,115 103. 33 5.00 25. 00
24 2K 11 R 37 3L30) R0 T8 A8 SR — 25,30,45 31. 67 3.33 11.11
25 Il FRURRE A A K Ak 4 5 24 100,120,145 120. 83 7.50 56. 25
26 I LT R AR B 25 12,15,20 15.33 1.33 1.78
27 2R T 22,23 35,45,50 44,17 2.50 6.25
28 — WA 2R T 27 48,60,80 61.33 5.33 28. 44
29 TR E R T 28 105,135,160 134.17 9.17 84.03
30 b et R 22 R T SR 26 195,240,280 239.17 14.17 200. 69
31 N I — 72,90,118 91.67 7.67 58.78
32 e A AR IR 5 BE S 31 300,360,420 360. 00 20. 00 400. 00
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Tab.2 Comparison table of simulation uncertainty of various combinations

5 R N - R T T2

1 PERT 1211.63 33.56 1092. 29 1 348.92 —

2 drum 1 180. 04 29.76 1 083.51 1 288.12 3. 80
3 buffer 1 284. 64 16.78 1 220. 30 1 344. 39 16.78
4 rope 1227.07 26.59 1132.12 1322.37 6.97
5 drum-buffer 1 255.15 11.40 1213.72 1 303. 21 22.16
6 drum-rope 1196.19 23.11 1117.47 1271.83 10. 45
7 buffer-rope 1 188. 46 9.18 1 152.89 1 216.75 24. 38
8 drum-buffer-rope 1 184. 25 7.92 1 156. 38 1 212.46 25. 64
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