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ABSTRACT: This study focuses on the BIM request for information(RFI) processing performance and quantitatively analyzes the
performance of the BIM coordinator and the loss due to the waiting of the project participants. For these purposes, a method to
quantitatively evaluate the performance of the BIM coordinator was proposed using a queueing model. For the verification, two projects
in which BIM was applied in the construction phase were selected, and the BIM RFI data were collected through the analysis of the BIM
monthly report and BIM coordinator work log of each project. In addition, the BIM input personnel, labor cost, and productivity data
were collected through interviews with the experts of the case projects. The analysis of the BIM RFI processing performance of the BIM
coordinator using the queueing model exhibited on a probabilistic basis that the waiting status of the project participants could vary
depending on the preliminary BIM application to the design verification as well as the input number and level of the BIM coordinator
personnel. In addition, the loss cost due to the waiting of the project participants was analyzed using the number of BIM RFls waiting
to be processed in the queueing system. Finally, the economic feasibility analysis for the optimal BIM coordinator input was performed
considering the loss cost. The results of this study can be used to make decisions about the optimal BIM coordinator input and can provide
grounds for the BIM return on investment (ROI) analysis considering the waiting cost of the project participants.

KEYWORDS: BIM coordinator; Performance Evaluation; Queueing Model; Waiting Cost; RFI(Request for Information)
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Figure 1. Multi server queueing system
(C represents a customer, and S a server)
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Table 1. Summary of Project Cases
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Table 2. BIM RFI Collection and Classification

Total No. of BIM RFIs 1,077 1,936
Design Error 356 1376
Clash Al 202
Construction Support 650 358
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Table 3. BIM Coordinator Performance

Analysis Indicators

. Project 1: Project 2:
Project Hotel R&D Center
Period (Month) 27 20
No. of BIM Coordinator (s) 3 3
mean arrival rate () 1.81 44
mean service rate (z) 3 1.67
server utilization 020 087
(0=A/) ' '
server efficiency 080 013
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Table 4. Basic performance measures of BIM coordinator

Prject e R Coter
L 061 825
Lg 001 562
w 034 188
Wg 0.00 128
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Figure 3. Probability according to the number of BIM RFls in
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Table 5. The probability of Waiting time in the Queuing System

. Project 1: Project 2:
Project Hotel R&D Center
PW>1) 0.05067 0.62402
PW,>1) 0.00002 042323
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Table 6. Economical Analysis of BIM Coordinator Input (Projectl)

No. of BIM Server ::I:lant:: Cost of Cost of Total
Coordinators| utilization T Service Waiting Cost
(s) lp) system (L) (Cs) (cw) (Tc)
1 0.60 153 28,409 51,623 80,032
2 0.30 0.67 56,818 22,476 79,294
3 0.20 0.61 85,227 20,637 105,864
4 0.15 0.61 113,636 20,445 134,081
5 0.12 0.60 142,045 20,425 162,470
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Figure 5, Cost curve for BIM coordinator input decision making
(Projectt)
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Table 7. Economical Analysis of BIM Coordinator Input (Project2)

No. of BIM Server ::I::natlt:: Cost of Cost of Total
Coordinators| utilization e — Service Waiting Cost
(s) o | e | € (cw) (rc)
1 263 #NA 18,939 #NA #NA
2 1.32 #NA 37,878 #NA #N/A

3 0.88 8.25 56,817 278,893 335,710

4 0.66 334 75,756 112,955 188,711

5 0.53 2.81 94,695 94,880 189,575

6 0.44 2.68 113,634 90,593 204,227

7 0.38 2.65 132,573 89,442 222,015

0|E J2iZ2 HHE H(Figure 6), Project 20| Z2ME

il
o
i
4o
9'|_
@
<
o H

ClulolEfel 2[& $E £ Q2 4Ho|ct
(Ad=2e 3 £¢). BM ZC|H0|E7t 3 F=US
20| =0} th7|H| 20| 0H2 =A| LIEtRCE BM ZL|H|0|EE =
7t2 18 FUE Z2 MH|A HIZ2 18,939# B7I6HX|C, CH7|
HIE2 2 16593820[Lt ZANZ 4 UCH 0[2{8H AIEH
2 AMH|A B2 th7] HIBS 12{Et X L HIERLC} & ]
S A7t 146,999 ZHAA|Z 2= Q)Ct BIM ZC|U|O|E{Q] &=
74 EQofl et MH|A H|[&0] S7tsHA|ZH BIM ZC|H|0[E Q] QI
7d] 2ot B Z2HE HOXIES| 7)o M2 HI8E 3

fd

350,000

= =200
300,000
250,000 in. TC
200000 @ tHZ1 ElI&WO)
150,000 § ME|2 H|B(50)
100,000

50,000

BIM Labor(s)

Figure 6. Cost curve for BIM coordinator input decision making
(Project?2)
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