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Analysis of BIM Impact on Preventing Rework in Construction Phase
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Abstract

The purpose of this study is to analyze the effects of applying BIM to the construction phase on preventing rework.
Previous studies have presented the contribution of BIM in various ways, but a more practical and reliable analysis
methodology are required. In this study, a BIM effect analysis methodology was proposed after collecting requirements on
BIM effect analysis from field professionals. In the case study, the rework prevention effect was analyzed based on the
proposed methodology. As a result, it was found that BIM application produced the rework prevention effect of
approximately KRW 370,519,593. In addition, a consultation with field professionals on the suitability of the proposed
methodology and effect analysis results were revealed that the results were sufficiently reliable. The results of this study
can be used as efficient basic materials for research on BIM performance measurement in the future.
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Table 1. Previous studies on benefit of BIM

— Authors
Classification (Year) Contents
Determine the net BIM savings and
Azhar et al.  BIM ROI through the analysis_of 10
(1] construction projects using BIM
(BIM ROI' 140~ 32,900%)
) Determine the BIM ROI through two
Return on  Giel et al.  case studies on two sets of similar
Investment [2] project using BIM or not

(BIM ROI 16~1,654%)
A case study of the use of BIM based
Lee et al. on the avoidance costs of rework due to
design errors
(BIM ROl 22~97%)

Sacks et al.  Preventing rework by pre-review of
~ design errors
8] (Reduction the overall costs; 2.3 %)
Kuprenas  preyenting rework by clash detection
Pen‘ormancet and Mock (Reduction the overall costs
measuremen 6] ; 5.4 bilion won)
Jun and  Automation in construction simulations
Yun (7 times faster than a traditional
[7] method)
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where the variables are:

BIM,,; . economic impact of BIM on preventing
rework
r . RFI number

. total RFI number
. material costs(considered intial construction,
demolition and additional costs)
I . labor costs(considered intial construction,
demolition and additional costs)
. overheads(considered intial construction,
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demolition and additional costs)

¢ . level of BIM contribution on preventing rework
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Ph?se N Planning
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Figure 1. Process of methodology
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Table 2. ¢, value by level of BIM contribution

Category ¢, value(%)
1.00 < avag. < 1.80 0
1.80 < avg. < 2.60 25
2.60 < avg. < 3.40 50
3.40 < avg. < 4.20 75
420 < avg. < 5.00 100
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Table 3. Summary of case project

Category Description
Project name 000 project building A
Location Chungcheongbuk—do, South Koera
Construction type S/SRC
Construction period 2015.07 ~ 2017.09 (28months)
Gross floor area 25,661.45m*

Architecture/Structure/MEP BIM Modeling

BIM scope . )
Pre—construction review
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Table 4. Results of survey

Category Number Percentage
100 < avg. < 1.80 34 27
180 < avg. < 260 21 17
260 < avg. < 340 31 24
340 < avg. < 420 38 30
420 < avg. < 500 3 2

Total 127 100
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Table 5. Results of rework costs

Intial construction

Demolition and additional costs Total
Category Material LaborCOStS Material ~ Labor Material ~ Labor
costs costs Overheads  Sum costs costs Overheads  Sum costs costs Overheads  Sum

180 < avg. < 260 21,126,092 13,307,288 286400 34,719,780 34,725,048 27235392 2,622,240 64,582,680 55,851,140 40,542,680 2,908,640 99,302,460
260 < avg. < 340 112,072,980 93,865,164  575322206,513,465 62,661,174 68444775 7413467 138519,415174,734,153162,309,938 7,988,789 345,032,881
340 < avg. < 420 64243310 28505490 1,334,250 94,083,050 49,469,870 35,752,680 3,336,450 88,559,000 113,713,180 64,258,170 4,670,700 182,642,050
420 < avg. < 500 10345600 5,570,400 - 15916,000 14,256,000 6,024,000 - 20,280,000 24,601,600 11,594,400 - 36,196,000
Total 207,787,982 141,248,342 2,195,972 351,232,295 161,112,092 137,456,847 13,372,157 311,941,095 368,900,073 278,705,188 15,568,129 663,173,391
Average 2,189,452 1,487,772 23,115 3700340 1,695917 1447335 140,865 3,284,117 3885369 2935107 163980 6,984,457
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Table 6. Result of BIMg;

Total

Number

Vall?&%) Mcagsetr;al lagg?sr Overheads Sum
25 21 13,962,785 10,135,670 727,160 24,825,615
50 31 87,367,077 81,154,969 3,994,395 172,516,440
75 38 85,284,885 48,193,628 3,503,025 136,981,538
100 3 24,601,600 11,594,400 - 36,196,000
Total 93 211,216,347 151,078,667 8,224,580 370,519,593
Average 2,271,144 1,624,502 88,436 3,984,082
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