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Fig. 1 Block construction process of shipbuilding
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Tab.1 Nodes of ship block construction flow
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Tab.2 Workload estimation with PERT
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EH# e CR D ek GEID 1 )
1 CBO1PS 4 Be Z3 44 1. 5.0 3.0 6.0 4.8 0. 500
2 CBO1PS 4 BB 41 3% 4.0 3.0 5.0 4.0 0.333
3 CBO1PS 43 B fili 5 b1 ki 75 R 1 3.0 2.0 4.0 3.0 0.333
4 CBO1PS 43 Bt 5ot 241 %% 3.0 2.5 4.0 3.1 0. 250
5 CBO1PS 4 B ik 2% iy 700 Al 24¢ 4.0 3.0 6.0 4.2 0. 500
6 CBO1PS 43 B Uk %€ J55 Tl 24¢ 3.5 2.5 5.0 3.6 0.417
7 CBO1PS 43 Bt ifs % i 4k 3t 3.0 2.0 4.0 3.0 0.333
8 CBO1PS 43 B8 b i %6 2.0 1.0 3.0 2.0 0.333
9 CBO1PS 4 Bt ik % 1.0 0.5 2.0 1.1 0. 250
3.0 2.0 4.0 3.0 0
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Tab. 3 Procedure tasks of block construction (partial)
No. TIrgis BMT/F  EWTH/d 1EH R/ T 8 N T /d N2 A/ T I8
1 01HO1 8 0. 64 5.0 0. 950
2 01HO02 1 8 0. 85 6.0 0. 890
3 01HO03 2 11 0. 98 6.5 1. 400
4 01002 5 0. 20 3.0 0. 280
5 01003 4 4 0.33 3.0 0.410
6 01P03 3 0.21 2.5 0.220
7 01P04 6 3 0.42 2.5 0. 530
8 01004 5 2 0.33 2.0 0.776
9 01P05 3.7.8 4 0.75 3.0 0. 980
10 01006 9 2 0.33 2.0 0.776
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Tab.4 Procedure tasks of assembly construction (partial)
No. TV 45 B Ty E#TH/d EERA/ T WaTH/d  NaWmA/ 7T L ges
1 01-CBO1PS 53 Beit&
2 01-CB02PS S Bt
3 02HO07 1.2 7 0.95 5 1.23
4 02008 3 7 0.99 6 1.1
5 02P09 4 3 0.43 2 0.57
x5 MEKXEGHRIFESGE )
Tab.5 Procedure tasks of hull erection (partial)
No. TIvgi's A TP E¥TH/d E¥EEA/ AT MAaTH/d  NaAs/ 5T Sages
1 01-HW01PS 53 Bt
2 01-HW02PS g3 Brit &
3 02-HB01PS 43 Boit &l
4 02-HB02PS o3 B4
5 03H10 2.0 0. 20 1.0 0. 30
6 03H11-HWOIPS 1.2.3.4.5 0.2 0.10 0.2 0.10
7 03H12-HWO01PS 6 0.3 0. 15 0.2 0.23
8 03H11-HWO02PS 7 0.2 0. 10 0.2 0. 10
9 03H12-HWO03PS 8 0.3 0. 15 0.2 0.23
10 03H13 9 0.5 0.21 0.4 0. 34
11 03H14 10 1.2 0.78 0.8 0. 89
12 03H15 11 0.8 0. 66 .6 0.76
13 03P16 12 0.5 0. 34 0.5 0. 34
EEEIIT L LA W
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Fig. 2 PERT network chart
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Ship block construction plan coordination
and optimization based on PERT and CPM

ZHANG Guang-fa“'*, LIU Yu-jun', JI Zhuo-shang', YANG Hai-tian'

( 1. Department of Naval Architecture, Dalian University of Technology, Dalian 116024, China;

2. College of Ocean Engineering, Dalian Ocean University, Dalian 116023, China )

Abstract: Ship block construction process under modern lean shipbuilding mode and the method of
planning shipbuilding in our country are analyzed and summarized. Combining PERT with CPM, the
ship block construction plan is created, and the building plan is coordinated and optimized in duration
and cost. An applied program using VBA based on MS-Project software is developed to implement the
method. As an instance, the block construction planning of a tanker in a Dalian shipyard is
programmed and optimized. The calculated instance and results show that the approach is feasible and

practical to make ship block construction plan in the early days of shipbuilding.

Key words: lean shipbuilding; block construction; program evaluation and review technique;

optimization



