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ABSTRACT

BIM (Building Information Modeling) is a new paradigm that includes construction life-cycle, and BIM has become mandatory
regulation according to the Public Procurement Service since 2016, which accelerates its application. BIM is now expand from
architectural field to infrastructure industry. Through pilot projects, BIM has been challenged with verification process. This trend has
affected to maintenance and operation (M&QO) phase of construction life-cycle. Advanced country has already published their research
and result with feasibility study and guidelines. In this paper, we conduct the feasibility study to adopt BIM-based infrastructure
management system. Bridges and tunnels were selected as application target, and benefit/cost ratio were used. The result shows that
BIM-based infrastructure management system is feasible when the level of detail is more than “Medium” in bridge, and “High” in
tunnel.
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Table 1. Total Cost for BIM Based Infrastructure Management System
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Total (unit: Million Won)

Cost item Item description
Low LoD Midium LoD High LoD
BIM Data Data Making & DB installation 58,542 77,665 90,078
H/'W System development cost 2,750 2,750 2,750
System
S/W S/W development cost 1,381 1,381 1,381
Maintenance cost 5,821 6,304 7,442
Maintenance & Operation -
Labor cost for maintenance 1,846 1,846 1,846
Training center 1,000 1,000 1,000
Sunk cost 817 817 817
Miscellaneous
Salvage value -7,058 -8,014 -8,635
Contingency 6,268 8,179 9,421
Total 71,367 92,428 106,100
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Table 2. Realization Rate of Benefit
Year ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 20 21 ‘22 23 24 25 26 27
Realization rate for work | 3 | 12| 25 | 45 | 65 | 8 | 93 | 100 | 100 | 100 | 100 | 100 | 100
application %)
Realization rate for data
.. 0 15 42 65 100 100 100 100 100 100 100 100 100 100
application (%)
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Table 3. Estimation of Benefit of Safety Inspection and Evaluation Work

A2 9 A S P B R B P B 5FE
1] AT BIMZ MY 2w A9kl |es =S15H) S
1%0] BIMo] =1l ey} s o) dng

o) B B WA ) $I% AbEA,

9

il Sl 5
ARAEA 5 .

BRI 913t vlole] Bl ke AR lg il Zgst
7] 918 FAak FHDARS 9Jste] H 5191ke] FMSe]
“ih 5l ) > AP > okl W fARE > B
A SHARAARR S Bk B o)y mak =g
% gh= delEl} i EAlskgiom, ool thek Wejy 2 2]
& AR F 240 A3k vlo]E $8ol that Hel Eq.

By B3 A < 9L

B WPRE e SF AUEE AEINGS o B
e 3.0% N FH 59l leh HRe 10%E H8shick

H
T T2 AEE 919 @l 128, @2 59 Ades

Factor

Value

Pre-evaluation cases

293 case/year

Safety inspection cases

47 caselyear

Payment per cases

23,000 Won/case

Evaluation time per cases 24 hour/case
o Pre-evaluation 30%
Realization rate for benefit -
Result evaluation 10%
Table 4. Estimation of Benefit for Education Training
Factor Value Considering

Education Training Fee 435,000 Won/hr -

Average tuition fee considering education fee and the number of trainee

Education Training hour 65 hour/case -

Average tuition hour per case

Average training case

20 cases/yr - Education training data from KISTEC

Realization rate for training 10%

- Enhancing the trainee’s understanding for providing BIM data with safety
inspection instruction and evaluation so that improve training efficiency
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2 TS} sk Abo] sidEoke] SIS olgsled ARt -3 Vg = w5FE ARPETE AR S * wSFd
of k= WMASS LIt ol AP Vet gt A" AAARE * asFd AT A5
Fajgeh Pz o 2 Ui, 2kt 108734, 5UG5 * ESFE WIS = 435000841k
ARY) Bk G FAS AL Ik w1 AL 91 vlole] * 65ARYZ * 2071 * 10% = ST
8o W ARE IS Hdls Fgsl] SRt T T “
2 I3k Table 491 2t o] 2= 9] 34 A¥k= Eq.

@l ste] AR = Utk UE o=t 9] asEEdTE ek vl slopx] A
o) o2 oje] Ao} sk 3 Rl Awe] nE
Table 5. Benefit for Work Application
Benefit for work application (Unit: Million Won)
Year Safety inspection Evaluation
Low LoD Medium LoD High LoD Low LoD Medium LoD High LoD

2015 144 287 575 1 1 2

2016 539 1,077 2,154 5 6

2017 1,149 2,298 4,596 11 13

2018 2,083 4,165 8,331 17 21 23

2019 3,016 6,032 12,065 25 30 33

2020 3,806 7,612 15,225 31 37 42

2021 4,345 8,690 17,379 36 43 48

2022 4,663 9,336 18,672 38 46 51

2023 4,668 9,336 18,672 38 46 51

2024 4,663 9,336 18,672 38 46 51

2025 4,668 9,336 18,672 38 46 51
2026 4,668 9,336 18,672 38 46 51
2027 4,668 9,336 18,672 38 46 51
Total 43,089 86,179 172,357 354 424 472
Table 6. Benefit for Data Application and Total Amount
Benefit for data application (Unit: Million Won) Total
Year Repair and reinforcement Education
Low LoD Medium LoD High LoD training Low LoD Medium LoD High LoD

2015 321 642 1,677 8 474 939 2,261
2016 899 1,797 4,695 24 1,466 2,904 6,879
2017 1,391 2,782 7,266 37 2,586 5,128 11,911
2018 2,140 4,280 11,178 57 4,296 8,522 19,588
2019 2,140 4,280 11,178 57 5,237 10,398 23,333
2020 2,140 4,280 11,178 57 6,034 11,986 26,501
2021 2,140 4,280 11,178 57 6,577 13,069 28,662
2022 2,140 4,280 11,178 57 6,903 13,718 29,958
2023 2,140 4,280 11,178 57 6,903 13,718 29,958
2024 2,140 4,280 11,178 57 6,903 13,718 29,958
2025 2,140 4,280 11,178 57 6,903 13,718 29,958
2026 2,140 4,280 11,178 57 6,903 13,718 29,958
2027 2,140 4,280 11,178 57 6,903 13,718 29,958
Total 24,009 48,019 125,420 634 68,087 135,256 298,883
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Table 7. Total Cost (B-Bridge and T-Tunnel)

24 Bt 24

22743} 238004 w183t AoE AR R =3Ik ol
AR e}  del BIM7|9F §x)3e] A|2~ES 2435198
7490l thate] Zkzte] B/C ratios 7813tk Table 7.2 WH(B),
HYMN= 724 79 Hl-golal, Table 82 H]-8-F5] tigt
] A Aotk

Table 9+ nl=F 2 B'de]] #Ast MU= B/C ratioo|t} ulg
FAFE o] BIMS 2431 Zo] dytaloz ednrr} v}

The e 0% BAEI mEke F7 oo AdES 7R

Total (Unit: Million Won)

Cost item Item description Low LoD Medium LoD High LoD
B T B T B T
BIM Data Data Making & DB installation 47,975 10,567 63,646 14,019 73,819 16,260
System H/'W System development cost 2,750 2,750 2,750 2,750 2,750 2,750
S/W S/W development cost 1,381 1,381 1,381 1,381 1,381 1,381
Maintenance & Maintenance cost 9,050 9,050 11,087 11,087 12,409 12,409
Operation Labor cost for maintenance 1,846 1,846 1,846 1,846 1,846 1,846
Training center 950 950 950 950 950 950
Miscellancous Sunk cost 817 817 817 817 817 817
Salvage value -6,529 -4,659 -7,313 -4,832 -7,822 -4,944
Contingency 5,211 1,470 6,778 1,815 7,795 2,039
Total 63,450 24,172 81,942 29,833 93,946 33,508
Table 8. Total Benefit (B-Bridge and T-Tunnel)
Benefit for work application Benefit for data application Total (Unit: Million Won)
Year | Safety inspection Evaluation reli{rffr()) Tcrean?:nt Et(rj:icritrzn Low LoD Medium LoD High LoD
B T B T B T B T B T B T B T

2015 493 81 2 2 1,084 200 8 8 404 80 799 150 1,587 291
2016 1,850 305 6 6 3,036 559 24 24| 1,250 244 2,472 461 4915 894
2017 3,947 650 13 13 4,698 866 37 370 2,207 425 4,370 806| 8,694 1,565
2018 7,153 1,178 23 23 7,227 1,332 57 57| 3,669 701 7,267 1,332| 14,460 2,589
2019 10,360 1,705 33 33 7,227 1,332 57 57| 4478 841 8,880 1,605 17,677| 3,127
2020 13,073 2,152 42 42 7,227 1,332 57 57| 5,163 959 10,244 1,836| 20,399 3,582
2021 14,923 2,457 48 48 7,227 1,332 57 57| 5,630 1,039| 11,174 1,994 22254| 3,893
2022 16,033 2,639 51 51 7,227 1,332 57 57| 5910| 1,088 11,733| 2,088 23,368| 4,079
2023 16,033 2,639 51 51 7,227 1,332 57 57| 5910| 1,088 11,733| 2,088 23,368| 4,079
2024 16,033 2,639 51 51 7,227 1,332 57 57| 5910| 1,088 11,733| 2,088 23,368| 4,079
2025 16,033 2,639 51 51 7,227 1,332 57 57| 5910| 1,088 11,733| 2,088 23,368 4,079
2026 16,033 2,639 51 51 7,227 1,332 57 57| 5910| 1,088 11,733| 2,088 23,368| 4,079
2027 16,033 2,639 51 51 7,227 1,332 57 57| 5910| 1,088 11,733| 2,088 23,368| 4,079
A 147,995| 24,362 472 472  81,092| 14,945 634 634| 58260 10,817| 115,602 0| 230,193 40,414
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Table 9. Result of Benefit/Cost Ratio

Case Cost Benefit B/C
Low LoD 63,450 58,260 0.92
Bridge | Medium LoD 81,942 115,602 1.41
High LoD 93,946 230,193 245
Low LoD 24,172 10,817 0.45
Tunnel | Medium LoD 29,833 20,712 0.69
High LoD 33,508 40,414 1.21
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