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ABSTRACT: In the MEP(Mechanical Electrical and Plumbing) field, the utilization of BIM-based drawings is lower than in the architectural
and structural sectors, and the limited BIM collaboration problem caused by different levels of BIM utilization in each field is becoming
a serious problem in adoption and utilizing BIM. Therefore, this study analyzed the current status of BIM application in the field of
mechanical equipment in the construction industry and analyzed the practical problems and limitations of adoption and utilizing BIM
from a corporate perspective based on Delphi analysis techniques. Based on the results of the analysis, the limitations of the current MEP
BIM application were classified into economic, technical, institutional, and social factors to derive detailed items, and, accordingly, the
improvement measures were classified as institutional, policy, and technical measures. As a result, the company intends to maximize the
value of BIM utilization in the MEP field by presenting improvement plans to activate BIM in the field of mechanical equipment based
on the opinions of the company, thereby laying the foundation for BIM in the construction industry by creating a collaborative BIM

environment for each sector in the domestic construction industry.
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Table 1. Research process through Delphi method

Step Contents
Step 1 st surveyand |- Analysis of BIM adoption and utilization status
interview |- Selection of experts for Delphi analysis
- (Common) Awareness survey
1st Delphi |- (adoption and Utilization) Operation Status
Step 2 Survey (Open | Analysis
type) - Deriving factors of Limitations and Problems
- Derivation of key improvement factors
Derivation of |- Derivation (definition) of factors for Delphi
Step 3 verification verification through the results of the first Delphi
targets analysis
2nd .Delphl - Verification of Limitations and Problems Factors
Step 4 questionnaire - B
- Verification of key improvement factors
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Figure 1. BIM adoption and utilization status of MEP company
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Figure 2. Career of performing BIM and design
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Figure 4. The general perception of BIM
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Figure 8. Period of BIM adoption and utilization
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Table 3. Specific BIM application ratio by construction phase

Utilization
Category Contents ratio
3D BIM modeling only (with design) 77%
BIM Modeling 3D BIM modeling only [vs_/|thout design, BIM 8%
outsourcing)
Initial BIM design (3D BIM—BIM documents) 62%
BIM-based Design development document 219
production °
BIM Document | gj\_based construction document production 62%
BIM-based Shop drawing production 38%
BIM design BIM-based documents review (architecture,
. 69%
management structural, electricity, etc.)
Calculation of approximate quantity 54%
. . . 0
Quantity Calculation of detailed quantity 31%
&Cost Estimation of approximate construction cost 8%
Estimation of detailed construction cost 8%
P Process simulation (4D BIM simulation) 31%
rocess
Management Review of process interference and alternatives 31%
c . Clash detection and construct-ability review 69%
onstruction
management materials management 8%
Numerlfzal Mechanical load analysis and facility design 23%
analysis
Maintenance Established maintenance BIM (Completed BIM) 38%
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Figure 14. Survey results on whether the adoption of BIM helps
company management
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Figure 15. Survey result on the degree of cost burden due to
the initial adoption and maintenance of BIM
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Figure 16. Positive effects of the BIM adoption
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Table 4. Limitations and problems in adoption and utilizing BIM
by MEP companies

Result
Type Detailed Category Aver- | Standard | Coefficient of
age | Deviation | variation
« Lack of BIM service cost 3.92 0.83 0211
. In|t|al_|nvestment cost for BIM 362 092 0.255
adoption
Economic |+ BIM related SW/HW 400 074 0185
factor maintenance cost
. BIM ltechnlman acquisition and 415 053 0128
training costs
« Lack of BIM projects 4.00 0.78 0.196
« Technical problems such as
2.85 0.66 0.232
Technical | BIMSW/HW
factor « Lack of BIM library, templates 3.38 0.92 0.273
« Lack of BIM expert technicians| ~ 3.85 0.77 0.200
« Lack of government-led
mandatory BIM adoption 385 066 0172
. Lale of public BIM project 4.08 083 0.203
delivery
o « Maintain the existing delivery 392 114 0.291
Institutional | process and contract method
fact . N ;
actor Lack of BIM-related guidance 400 055 0.139
and standards
+ Architecture(&structure)-
oriented BIM adoption policy 431 082 0.191
. Inadquate BIM service cost 392 083 0211
calculation method
« Lack of BIM management and
performance capability of the 4.08 0.62 0.151
owner
« Adhering to the existing
design/construction method 377 089 0236
. Lac.k of BIM collaboration 385 086 0.2%
environment
Social « Service performed by a BIM
factor modeling company(without 431 0.72 0.168
design)
. Lack_ of awareness of the effect 369 082 0222
of using BIM
« The burden of adoption new 315 086 0274
technology
. La-ck of research on BIM 400 088 0.219
activation
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Table 5. Institutional, policy, and technical improvement
measures to activate BIM in the MEP field

Result
Type Detailed Category Aver- | Standard | Coefficient of
age | Deviation | variation
« Specific BIM adoption and
utilization guidelines are 4.23 0.42 0.100
required
. Estabhshme_nt of BIM service 462 049 0.105
cost calculation method
Institu-tional | * Establish the BIM-adopted
delivery process and contract 4.23 0.70 0.165
method
« Prohibit of BIM outsourcing 438 0.84 0.191
« Establishment of BIM
Collaboration Environment 371 070 0185
« Expand government(public)
construction BIM project 4.00 0.68 0.170
Delivery
« Conduct government-led
Policy research on activating BIM 892 0.92 0.3
. Goyernment—led BIM activation 4.00 078 019
policy
. Establ_|sh a BIM phased 385 0.66 0472
execution plan (roadmap)
« Support for training and
education of professional BIM 3.77 0.70 0.185
technicians
Tech-nical | Star?dard library and template 431 0.61 0141
provided
» SW/HW technology 346 0.75 0215
improvement
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