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ABSTRACT: Since its beginning the military has continued updating its equipments and facilities by modernizing and expanding
them. However, with rapidly growing technologies and business management skills, the time for military facilities' evolvement seems
unavoidable. The Defense Installations Agency (DIA) has come to a conclusion that application of BIM is necessary. Since its decision, the
DIA has been researching the use of BIM and developing guidelines for its application. Nevertheless, the speed of instructions and practical
implementation of its model have been behind its plan due to various reasons. To overcome its limitations, the DIA has come up with
three-step-solution: basic experience, budgeting, and expansion. Due to numerous number of projects of BIM, it is almost impractical to
implement all of them concurrently. The methodological approach of the research employs the Delphi survey method to quantitatively
analyze qualitative information drawn from experts’ opinions. By applying the Delphi survey method, the first round of the survey drew
lists of constraints, BIM application scenarios as well as BIM promotion measures. Afterwards, at the second round of the survey, criticality
of each item collected at the 1st round was analyzed to reach a conclusion. Finally, constraints against BIM application were analyzed, and
BIM application scenarios and promotion measures for the BIM were introduced.
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Figure 1. Processing of delphi technique
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Table 1. Supply office BIM implementation plan

Table 2. 'Year 16 facility project execution state

Short-tem Mid-term Long-term
Basic . .
Phase foundation Adopting Developing
phase phase
phase
Main Improvement of design Innovation of
objective quality Budget cut qgperation
Setting Improvement Secure
Promotion of direction & P . innovation of
) . of operation .
policy reflecting operation
- procedures
policies procedures
. Basic standard, Develope Conduct
Setting o ) )
sandard dlassification applied national
system standard standard
Secuing Test& yerlfy Adopt Imprqve
main applied applied
technology
technology technology technology
Essential Enlarcin
Project Test application of an 20?
application application sizable amount of ge ¢
application
tests
Advertising & Education & Settling BIM
Education supplying of supplying practice
quidelines quidelines environment
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Approval of budget allocation and execution
(Ministry of National Defense)

‘ (Executive instruction to the implementing agency)

Request a project for architectural planning
phase (Defense Installation agency)

(Selection of an architectural firm through posting
the opportunity and bidding processes)

Embark & completion of the requested
project planning (Architectural firm)

‘ (Draw a project execution planning and budget allocation)

Request the construction of the project
(Defense Installation agency)

(Selection of a construction firm through posting the
opportunity and bidding processes.)

Embark on the construction and completion
of the project (Construction firm)

(Transfer of the built facility to the designated
military base)

‘ Maintenance (designated military base) ‘

Figure 2. Processing of facilities business
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Table 3. Road map of application of BIM on DIA

Phase 1 Phase 2 Phase 3
Timeline 2015~2018 2019 ~ 2021 2022 ~
Constru Construct Accumulate BIM Embodying High
ction infrastructure technology technology
1) Rapid Decision- 1) Constructing 1) Improvement
making by BIM standard for of compound
foundation facility Fadility Technology
2) Minimizing maintainment 2) Managing
Content design change 2) BIM Foundation integrated
3) Constructing approval& national defense
BIM library maintainment facility system
system
3) Securing quality
Range
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Table 4. Constraints of BIM on military facilities

Table 5. Suitability for constraints

tem Constraints ltems MEAN SD P-value Suitability
1 | The project execution party lacks awareness of the BIM. Factor 1 43 053 0.000*
) Public officials’ mistrust over the new method and their tendency to stick to the Factor 2 415 0.66 0.000*
status-quo.
— _ Factor 3 435 023 0.000*
3 | Difficulty in securing the national budget for this specific cause.
- ’ - Factor 4 42 0.58 0.000*
4 | Nomandatory requirements or application guidelines.
5 | Architectural planning guidelines for military facilities are not specified. Factor 5 45 036 0.000*
6 The structure, contents, and various symbols used in planning documents are not Factor 6 43 064 0.000*
unfed. Factor 7 4 063 0000* Positive
7 | The military lacks expertise in the subject. Facior 8 205 057 0.000%
8 | Nosupporting database exists yet for the establishment of BIM per facility
Factor 9 395 0.78 0.001*
9 | Military commanders lack awareness of the BIM.
- ’ " Factor 10 4.05 0.68 0.000*
10 | Security issues applicable to military facilities.
11 | Lack of policy support and insufficient awareness of the issue by the public. Factor 11 44 025 0.000%
12 | Weak BIM support system and no trainin g environments for the BIM. Factor 12 445 036 0.000
13 | Lack of awareness about the issue by the budget planning offices. Factor 13 445 0.36 0.000*
- g = u = —
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Table 6. Application of BIM on military facilities

Item Application

Apply the BIM in phased steps under a long-term scheme.

Apply the BIM with regard to the prospect of securing necessary budget.

Planning guidelines applicable to every architectural planner are needed.

Include the BIM criterion in developing planning guidelines for military facilities.

The BIM needs to be used as means not an end.

Develop BIM-based planning and construction manuels for military facilities.

Plan efficient military facilities.

Apply the BIM to the main infrastructure, such as command facilities and airways.

OW| o |w|loo|lu| | w|N~

Synchronize specifications of military facilities in reality with their database.
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Table 8. Facilitation of BIM on military facilities

Items Facilitation

1 Training support for project execution officials.

=t v - 2 Regular on-site visits to target projects
- - 12 uof Jaiat o 3 Secure budget for projects in advance to reduce burden on funding issues.
— o] Z{oZ LIEI} D= ™MK Hiotg| X5+t 7O
p—value(0.052 AS2 LIEfLL 2= HE doto] Mafet Aoz 4 | Foster confidence by applying the BIM to pilot projects.
EEELC 5 | Foster confidence by applying the BIM to pilot projects.
6 | Organize regular seminars and site visits and make them mandatory
Table 7. Suitability for application 7 | Giveincentives when the BIM is a pplied.
Items MEAN sD P-value Suitability 8 | Redefine architectural guidelines
Factor 1 44 025 0.000* 9 Develop architectural planning documents hose planning drawings,
specifications, and technical materials are all synchronized.
Factor 2 455 0.26 0.000*
10 | Develop BIM libraries adapted to the needs of military facilities.
Factor3 465 034 0000 11 | Improve the military’s expertise in the BIM.
Fadior4 43 053 0.000* 2 Apply the BIM to the process of planning, designing, building, using, and
Factor 5 435 055 0.000% positive evaluating new military facilities.
Factor6 445 057 0.000% 3 Advocate the BIM as an indispensable element of planning and building military
facilities.
Factor7 43 1.16 0.000*
14 | Improve the database of military facilities and strengthen the information system.
Factor 8 43 058 0.000* S — —
15 Need of differentiated facility management according to security rating and
Factor9 435 0.66 0.000* upgrade the system in advance.
16 | Policy-wise support and budget support.
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