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ABSTRACT : In this consideration, this research investigated the piping design items and drew out key
design items through interview with experts and surveys to apply them to actual project examples and look
into piping design item—specific significance and cost variation ranges. Based on this investigation, the
Monte—Carlo simulation was employed herein to analyze the cost variation range for the entire piping design
costs with a view to presenting a way to calculate a reasonable bidding price for any similar project and verify
the appropriateness of joining a bid,
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Table 1 Significance analysis result

Plot plan 6.43 1

Piping & instrument diagrampiping 6.13 2
Piping routing study 5.61 3
Piping material specification 5.17 4
ziz\lvr;r?gplan drawing and isometric 491 5
Stress analysis 4.61 6
Structure and pipe rack information 4.57 7
Utility flow diagram 4.48 8
Bill of material 4.39 9
Support design 422 10
Key plan 417 11
Underground composite plan drawing 4.09 12
Piping general arrangement drawing 2.26 13
Piping planning 2.61 14
Line index 2.13 15
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Table 2 Result of design error frequency analysis

S;gmggplan drawing and isometric 6.62 1
Piping routing study 6.33 2
Structure and pipe rack information 5.81 3
Piping & instrument diagrampiping 4.38 4
Utility flow diagram 4.33 5
Bill of material 3.38 6
Stress analysis 3.09 7
Plot plan 2.24 8
Piping material specification 2.19 9
Support design 2.05 10
Key plan 1.33 1
Underground composite plan drawing 1.19 12
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Table 3 Average design significance analysis of example

Table 4 Investigation result on cost variation range of each

piping design item

projects

Structure & pipe rack o o 9 9 Piping routing study -2.84 | 394 | -296 | 424
nformation 25% 18% 17% 22% — . —

Piping material specification -1.78 | 2.06 -1.7 2.71
Piping routing study 7% 6% 22% 1% — - -

Piping & instrument diagram | —2.56 | 2.67 -2.12 3.37
Piping material specification 2% 2% 2% 2% 5 4 o .

tructure and pipe rack | _ _

Stress analysis 8% 8% 8% 8% information 262 | 315 1.94 3.33

Piping & instrument diagram | 1% 1% 4% 4%

Utility flow diagram -1.55 | 2.63 -1.82 2.85

Piping plan drawing and 9% 279% 259% 29% Stress analysis -234 | 287 | -1.99 | 317
isometric drawmg K

Support design -1.52 | 2.59 -1.79 3.16
Support design 5% 22% 8% 1% — an draw g

piping plan arawing an _ _
Others 5% 4% 3% 3% isometric drawing 3.53 | 451 2.94 4.84
Bill of material 2% 2% 2% 2% bill of material -242 | 327 | —2.28 | 3.85
Utility flow diagram 2% 2% 2% 2% plot plan -1.94 | 272 | —-1.88 | 291
Plot plan 14% 8% 7% 6% others —144 | 142 | 172 | 172
Total 100% | 100% | 100% | 100%
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X, Piping design cost [bilion won]

Fig. 1 Variation range distribution of piping design
cost(Korea)
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Fig. 2 Variation range distribution of piping design
cost (overseas)
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