DOI: https://doi.org/10.13161/kibim.2018.8.2.029

74 T2HE A C|X|E DjEa|70|Me] ZRNHE

O&ofl Chet Akl 1

A Case Study on the Project Benefit of Digital Fabrication in

Construction Projects
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ABSTRACT: Recently, the free-form buildings are continuously increasing in the world. However, due to the shortage of experience and
technology in the project of the free-form buildings, problems such as increase of construction cost, increase of air and deterioration
of construction quality are occurring. In this study, data on the 27 free-form projects in Korea and abroad using digital fabrication were
collected through the journals, reports, articles, and websites of the institutes and case studies were conducted based on the collected
data. Based on the following case analysis, we conducted evaluation of case data analysis based on the knowledge domain specified in
PMBOK. Evaluation of case data analysis shows that the application of digital fabrication is divided into positive and negative effects for
each knowledge area in the free-form building project. Using the results of the analysis, we can confirm the knowledge field showing
the positive effect on the free-form building project by using digital fabrication. However, the data scale of the project using the digital
fabrication is not realized at present and research is insufficient. In Korea, a small number of specialists were interviewed and verified
because experts do not exist much in korea. Therefore, this study is expected to suggest the necessity of applying digital fabrication in the

free-form building projects in the construction industry.
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2.2 Digital Fabrication
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Table 1. Success criteria based on PMBOK knowledge areas

k=1
Knowledg)oll HAIE XAMEAS ECi2 2AsIC CIXIE

PMBOK knowledge area Definition(after PMI, 2008) Criterion Positive consideration

Integration management Unification, consolidation, articulation, and integrative actions Coordination* Improvement

Scope management Defining and controlling what is and is not included in the project Scope Clarification

Time management Accomplish timely completion of the project Time Reduction or control

Cost management Planning, estimating, budgeting, and controlling costs Cost Reduction or control

Quality management Quiality planning, quality assurance, and quality control Quiality Increase or control

Human resource management | Organize and manage the project team Organization Improvement

- Timely and appropriate generation, collection, distribution, storage, retrieval, and -

Communication management . S ) Communication Improvement

disposition of project information
. . Increase the probability and impact of positive events, and decrease the probability and | . L .

Risk (uncertainty) management | . P t P P ' P ty Risk Negative risk reduction
impact of adverse events
Purchase or acquire the products, services, or results needed from outside the project

Procurement management Procurement Help

team to perform the work

*Integration was changed to Coordination as the term was more usually found in case studies and it was deemed to have a very similar meaning.
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3. Case Study

3.1 Data Collection
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Table 3. Positive and negative benefits of using digital fabrication on selected cases
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Coor. Scope Time Cost Qual. Org. Com. Risk Soft. Mat.
Project Score
+ - + - + - + - + - + - + - + - + - + -
P1 -1 1 -1 1 0
P2 1 1 1 1 4
P3 1 -2 2 1 1 2 5
P4 1 1
P5 1 1 1 3
P6 2 1 -2 2 1 1 -1 1 1 6
P7 1 1 -2 1 1 2 4
P8 2 1 -1 2 1 1 6
P9 -1 1 1 1
P10 1 1
P11 1 1 -2 1 -1 2 2
P12 2 -1 1 1 1 4
P13 1 -2 2 1 2 4
P14 -2 2 1 1
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P22 1 -2 2 2 3
P23 1 -1 1 1 2
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P25 2 1 1 1 1
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P27 2 2
Coor. Scope Time Cost Qual. Org. Com. Risk Soft. Mat. Average
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Positive benefit Negative benefit
Success Criteria
Totalinstances | Total number of projects | ?% of total projects | Totalinstances | Total number of projects | ?% of total projects

Quality increase or control 26 17 62.96% 0 0 0.00%
Software issues 20 16 59.26% 1 1 3.70%
Coordination improvement 17 13 48.15% 0 0 0.00%
Material improvement 16 13 48.15% 0 0 0.00%
Negative risk reduction 7 5 1852% 3 3 1M1.11%
Time reduction or control 7 7 25.93% 6 5 18.52%
Organization improvement 5 4 14.81% 1 1 3.70%
Scope darification 4 4 14.81% 0 0 0.00%
Communication improvement 3 3 11.11% 0 0 0.00%
Cost reduction or control 1 1 3.70% 21 14 51.85%
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