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Performance Analysis of BIM Labor using Case Analysis
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ABSTRACT: BIM is effective to improve the labor productivity of construction participants . From this point of view, it is important to
analyze the outcome related with BIM Labor which covers most of the BIM investment costs. This research focuses on BIM RFI which is one
of the major task of the BIM labor and analyze the outcomes. In addition, this research was quantitatively analyzed by the standby time
and related cost caused by BIM labor, which affect the results of the project participants. To this end, analytical standby queue model was
utilized to analyze the labor focusing on micros TASK. 11 projects were selected to analyze the results of BIM labor and RFI that the project
participants requested to the BIM labor was collected. Through this, it collected variables for analyzing results, and Finally, we pulled out
4 projects for analysis. In this study, the basic results analysis of RFI processing of the BIM labor, the probabilistic analysis of BIM labor
service status, and the economic analysis of BIM labor optimal inputs were performed by using the research model presented. The results
of this study can be utilized to formulate the optimal strategy for BIM labor inputs(e.g. number of employees, level, time point, etc.) of the
construction phase. Moreover, it can contribute to ensuring the credibility of the BIM ROI results by presenting the cost of BIM services in

BIM ROl analysis and the standby cost of project participants.
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Figure 1. Classification of BIM labor
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7t B2 ARIE MEH0 MEE Al S 22 e MEHIE 7
2| S0 245t T2 el A2|et HinEME Sl Ald
oflA BIM Q12 Fgio| XI0I™S LOtE X} oict, =
Efel ZRMEZS HIuEAo2A FARet ZZ40|M BM
O SE0ILt QI w2t 01“ f0|7f 20[=X| mefgh 4 Tk
J2|3 Al XH0[7t BIM Q121 20| U=KR| EE
Sot7| wiZolct. ¢ =of Eﬁhj—f 2 AEFe Z2HE 3
1, OFE A8 2 Z2HE 1745 M6l & 42 Z2HES
Mot D, Table 201 SHSE HABIAUCE MEHE Azl=
Office SEf T2HE 3AH(TZHE E, F, K)ot He Z2HE 1
UZZHE 0| sHFECE 0] ==0IM BIY HAS Z2HEE

O| A2 Project 12 HAGIR T, Z2HME F= Project 2, T2
E K Project 3, Z2NE = Project 42 TH=6t0] AFZSIRAC
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Table 2. Daelim industrial BIM application information

o pofetrame | G @4 e o] S0 | Coructnpr | Pty posnentS |l oot
1 Project A 141,810 Office 6 1 33 22 56
2 Project B 79,000 Office 8 1 4 46 5 55
3 Project C 89,600 Office 3 1 0 5 0 5
4 Project D 396,000 Office 13 1 52 43 23 118
5 Project E 103,000 Office 16 2 59 292 30 381
6 Project F 250,000 Office 13 1 105 88 21 214
7 Project G 11,400 Commercial 8 1 6 42 6 54
8 Project H 50,000 Office 15 1 10 138 22 170
9 Project | 305,200 Hospital 17 3 69 184 56 309

10 Project J 514,500 Hotel 14 1 15 87 53 155
" Project K 121,200 Office 14 1 72 202 63 337

4.2 BIM 21249| Mux|&

U D7|Y BIM 2129| QIE{HE Sall BM QI=2| MH|A 2
()2 37/L=Z 71 SIRICE olof 2 HFuM= BM ZOjUH(0|
E{o] MHIAES 371/, BM EHLEHXIC| MHAS2 174/

2 gFsHo| a2t
LREE =L

CHEA| M35t BM Q2R MupgMol

= [

Table 3. BIM labor performance index of selected cases

Classification Project 1 Project2 | Project3 | Project4
BIM labor period(Day) 352 286 308 374
BIM labor count(s) 2 1 1 3

Average arrival rate(A) 1.082 0.748 1.094 0.826
Average service rate(u) 2 3 1 167
Server utilization(p=)/sp) 0271 0.249 1.094 0.165
Server efficiency(1-p) 0.729 0.751 0.094 0.835

BM &7t EuME ECHzZ BM Q19| dut BAS {18 X|&#

= Table 3.1+ ZCH BIM 21249] E%JPJ% UiEE 212

30 H1 FYU 8US MQIS YR JIESt EMGICE
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I} Project 12 THEZME()) 1.0871/LUZ EME|H, Project 2
HATZZE()) 07574/, Project 32 BIFZRE()) 1.0974/Y,
Project 4= B TAE()) 0.8371/Uoz EA%|QICt
ME AlM Zof| Xlo| 10| AIZSIEC| BIM RFI 2 742 X0|7t
oles ojn|stc)

H MH|AS(u)2] H2 Project 12 BIM ZC|H0IE 1,
Modeler 10| FE|0] p=274/Y, Project 2= BM ZLL|H|0|E]
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1HOZ 1=371/%, Project 32 BM EHLMA1HOZ =174/
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Project 19| MItME ZE2 CISot Zof L2 0587, L=
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E2 o 4 QICt HH| MOR Project 12 MH|AS &S 7l
SHX[at AH|A CHH| AlZHO| B =2 Uz 4
Ch. 04714 AHIA AJZH0| MHIA T¥Eof HlsH Qaf ZIcks %
OIX| ZEHSOR MHIA AlZHE A5t 220|ck,

10| Z2th=s 2

Table 4. Analysis of BIM labor performance scale for selected cases

Type Project 1 Project 2 Project 3 Project4
BIM labor count(s) 2 1 1 3
L 0.584 0332 (NA) 0498
L, 0.043 0.083 (NA) 0.003
w 054 0.444 (A 0.602
W, 0.04 0249 (N/A) 0.004

Project 29| SME L2 0.3371, L= 0.087, W= 0.44%,
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Table 5. Probability distribution over waiting in the queue system

Type Project1 | Project2 | Project3 | Projectd
P(W>2) 0022 0011 A 0,036
P(W,>2) 0.000 0,003 A 3.416e-06

Project 49| P,2A Zat 22 0.9850|1, P=0.6122 £4
Z|Q{CE Ol= BM TC|H|0|E{QH BIM EHAHXIZ} 51201 BIM
RFIE 17 XM2[5HX| 42 AlZtoll CHEE 2HE0] 61%2k= 40|
Ch =& 2AM9 32 P(CW>2)Proied4 Plw. )2)%_60 2401 0.04,
3416e—0622 0|7} IA BA |Qict = BA 7k Al
HH Project 1, 201| H|5H BIM 912 4x(s)7} 35O Z w20 &
F5ln 20| 61%2 HILA =X| 22 0|R= TZHEQ| o]

E7FH| D™ =7| 202t sfAdst 4~ QICt 2L} Project 4
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5.3 BIM 2I2Eelo] olst Zx|

CH7 |[SHZAIAHIS 0|23t BM QZEQI0| AXM &2
2N O[H =F0lAM= BM QI=Ho| QIZIHIE C.2 tHYSIR
74H|2] A2 D7|ollM BM 21240i|A| X|Z5H= Z04(BIM
OlEf: 227,272/, BIM EH4KKE 113 63794/U)E A

1, BIM QI=80| 2 & o7 |= st £4H|E C,= Bl
O|E{2| 21}t QAR TZ7 &Kt Q174H(219,4698/Y
SIRCHE AR, 2017).
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Table 6. Economic analysis of project 3

Server | Average number | Server Waiting
Se(rs\;er utilization | of customers cost cost Tot?rlcc)ost
() ) ) (G
! 1.09 NA 227,272 NA NA
(Mo)
(C10) 0.36 0.57 227,272 | 125970.14 | 353,242.14
2
(Mo+Mo) 0.55 1.56 227,272 | 372,611.54 | 569,883.54
3 0.27 0.59 227272 | 129,755.55 | 357,027.55
(Co+Mo)

[ Cost unit: won ], [ Co: BIM coordinator, Mo: BIM modeler ]

Table 6.0 MXZ Project 32| AXA A0 AL 7|= U™
E BM QI24o] &7} 1H(BIM EHAKX} 1H)0|US 1 BM RFI
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85101 At 2t BM ZCIH0JE] 10| S %S B9 5 b
(Tola Cost, TC) 353242.14%0= SHEIICH 0] Zn} 24 A
4B 2%(Moto), 3H(CoMo)oE HE HS
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Table 7. Economic analysis of project 4

Server | Average number | Server Waiting
Se(rs\;er utilization | of customers cost cost Tot(?rlcc;ost
() (2] (@] (G
(l\/1lo) 0.83 4.75 227,272 |1,041,847.09|1,269,119.09
(C10) 0.28 0.38 227,272 83,386.11 | 537,930.11
2
(Mo+Mo) 041 1.00 454,544 | 218,561.15 | 673,105.15
2 0.21 043 454,544 | 94,677.98 | 549,221.98
(Co+Mo)

[ Cost unit: won ], [ Co: BIM coordinator, Mo: BIM modeler |
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