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Causal Loop Diagram for the Relation Between Degree of Field Safety Management
and Productivity Based on Effectiveness Metrics
: Focusing on Plumbing work in Mega Project
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Abstract : Unsafe working environments slow down working speed in that it takes a lot of time to respond in case of an accident,
greatly reducing the productivity of construction work. Therefore, proper safety management that does not impede the
productivity of construction works is a very important factor for successful construction project. However especially in mega
project, the mutual effects of safety management and productivity are complex. Therefore, this study establishes a causal model
between safety management and productivity influencing factors based on effectiveness metrics, and analyzes the effect of
increased site congestion due to excessive personnel input, irregular safety measures and inefficient change of work schedules.
The result of this study, is expected to contribute to enhancing the competitiveness of the construction industry as the basis
for establishing a safety management plan that can secure appropriate productivity.
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Table 1. System dynamics legends
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Table 2. Effectiveness measurement sheet in Five-minute rating

Date Sept. 17 Work 300A Main welding
Worker .
No. wggt Welder | Plumber Work detals
1 1 Activity Detailed
1 7:20 0] Fit-up
2 7:25 0 Fit-up
3 7:30 0 0 Fit-up
4 7:35 ¢] Fit-up
5 7:40 0 Tack welding
6 7:45 0 0 Welding Tack welding
7 7:50 0 0 Waiting for inspection
8 7:55 - - Resource delay
9 8:00 - - Resource delay
10 8:05 - - Resource delay
1" 8:10 0 0 Tack welding
31 9:50 0] Welding Welding
32 9:55 Welding | Waiting for inspection
33 10:00 0 Welding Welding
e | 5 | x
E;feef\t/'v‘frﬂ‘:s 88.6% | 114%
Total work amount 33 Effectiveness ‘ 50.00%
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Fig. 2. Effect of unplanned changes of work time
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