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Abstract

Building Information Modeling (BIM) and modular construction are regarded as important technologies that have
contributed to advancements in the construction industry. However, the utilization of BIM in current modular
construction projects is limited; moreover, there are no specific guidelines pertaining the applications of BIM in
modular construction projects. Therefore, this study aims to analyze the utilization of BIM for onsite construction
planning in modular construction projects. First, a realistic BIM application was selected through literature review and
expert interviews. Then, the construction plan of the modular projects was analyzed to classify the BIM application
items into five different categories. The utilization of BIM in each category was then analyzed in terms of necessity
and efficiency using a questionnaire. Finally, the BIM Utilization Index (BIM UI) was suggested based on the findings
of the survey. As a results, the BIM Ul for module point details, lifting plan, other installation details, site layout plan,
and schedule plan was 0.811, 0.787, 0.770, 0.729, and 0.699, in the descending order of usability. In addition, through
the findings of the study and interviews with experts, a case study for implementation of BIM in modular
construction plan was conducted. The results of this study can be used as application guidelines for BIM in future

modular construction projects.
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Table 1. BIM use descriptions for modular onsite construction

BIM use Code Descriptions
Design authoring U1 A task of crearl]lqrggdellhe project BIM
- A task to check interference during
3D coordination u2 construction phase
Site utilization U3 A task to model and review of site
planning layout plan
Existing conditions U4 A task to model and review
modeling obstructions around the site
Construction U5 A task of creating 3D construction
drawing details for important parts
Phase planning Us A task to develop and review 4D

(4D modeling) simulation for project schedule
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Table 2. Contents of construction planning from literature
review and interview

Category Code Detailed content
Onsite P1 Module installation schedule
schedule P2 Other works schedule
Onsite P3 Onsite layout situation
condition P4 Obstructions(removal & relocation)
Temporary )
work plan P5 Temporary facilities location
P& Lifting equipment plan
Liting plan (specification/location/route/period)
P7 Module lift sequence
Installation P8 Module joint details
plan P9 Other works installation details
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BIM based
construction plan

J PU1L: Site layout plan ‘

PU2: Liling ‘phan ‘

PU3: Schedule plan |

/ PU4: Module joint detais |

—{ PUS: Other installation details ‘

Figure 1. Contents of BIM based construction plan
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Table 3. Results on BIM utilization analysis

Necessity Index(NI)

Efficiency Index(El)

BIM utilization Index(BIM Ul)

Code Index Index Index

Index ave. Rank Grade Index ave. Rank Grade Index ave. Rank Grade
PU1 0.741 5 M-H 0.659 5 M-H 0.699 5 M-H
PU2 0.824 2 H 0.753 2 M-H 0.787 M-H
PU3 0.765 0.789 4 M-H 0.694 0.727 4 M-H 0.729 0.758 4 M-H
PU4 0.835 1 H 0.788 1 M-H 0.811 1 H
PU5 0.788 3 M-H 0.753 2 M-H 0.770 3 M-H

267



Analysis of BIM Utilization for On-site Construction Planning in Modular Construction Project

ot

Qg3 Fdt 2R Yt 284 959
0.72124 HaAHTh= W7 Yepgon), A
M-H)¢] 55l sig=o] a8-9< 7IhskaL S=
e

npzjuko 2 BIM Ul E&A7E X, PU4 §HZo)
7V A vERT BE e AA Alsd A
A 7P W A F Rt WA Rl FEoloH4], wfebA
Al QA AABH| Y5t AR A2l ekt Aot
Al& A7 8AEER o] R[] 913k 3D AlEdAl
=7b dast Zoz yepith tgo® PU2 FEo
0.78724 = HAZ £ FE o0 Vet 2EH ¥
Hol| A= B 3,000mm X 6,000mm, FA17F ¢F 10ton
oo mEY FUE U5 dfoF al7] whie] o5 $%t
Aele] AP, HAAA, A A 5 FEA
aAige] 7Hg Fa3t ARgdoler & 4= Qlrt. wlehi] BIM &
< B FFAZ sl thte = HES 4= Qlrk= 71
7hHkegE AoE wetErh A HA| P52 PUSEA] 7]E}
SAHEE/AS/ /A5 /47% 2 MEP 54D 2] @4A]
Sof| gt =8 FAHLIY] 3D Aly A 5 GR=
UeRdth BEY TARs SAR] vlgo] £l A3
07 G4 Algtol tigh Al¥e Hds] AEEA] Eoke=
Aot} wEba] FRATE tigh EASS BHoE
7NERSAHES] 7EAFAL 5 AH|F) ol gt
TFEE AoR Ueihth tdoR2s AT ASAE
(PU3)ZA] 0.7292 UEltt) BIMS 53t
+© THEAE A3 4D Aol e
o WES] A oA, mE Y &
tish 378 5 AAARA FAL FARRE Alglsiar A
o] 288 4= 9k Ao 7oEn}, upxjeto s %l
ASAEPULD 7} 0.699= Wbt A4 o
#p o] a2k TPAAE ] Wi AE, BE
4 Gl THE 4= = FH ARE| gt BIM
TS 2agho 4] ARJoA] TS 4= 9l fEas

£ Aol AESkEE] 8 4 G A0R ekt

ool
1 o

|

A
T

4. A AT

4.1 Al At 2
AR QIT0] MR et 2ok A AR g
AP A ) mEY AFTAS AR RAEE

268

AL, slid Z2AEQ] A FAZAE 313,
AlFAZA A BRATAIY S et
of thsff = A-ollA Felgt BIM 2§
Agsleltt, &, 71 AlsAEA oA
o2 BIM &§ A5 Hiedst BIM 7]9F
ASAEAE EET= 0= st npAao R,
L5% BIM 7|RF ARsAIEA o] tigh -fardoll el A7t
RS AAI5HT), off Table 4= A4 Al Z2AE
o] 7jgoldt,

=
=
=

2§31 o]

Table 4. Summary of case project

Category Description

Project name OO0 Modular building project
Location Suseo—dong, Seoul, South Koera

Building type Residential

Buildign area 1,417.7m

Gross floor area 3,095.4m*
Max height 27m
Building size A: 7-story building, B: 6-story building

(44 households)
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Table 5. Results of PU1

Classification PU1: Site layout plan
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Table 6. Results of PU2

Classification PU2: Lifting plan
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