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A Study on Outsourcing Application of ML.E.P. System
for Manufacturing Process Improvement of the Modular Construction Method
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Abstract

This study is conducted to improve the manufacturing process of the modular construction method, which is a
pre-fabricated construction method recognized for its advantage on the shortening of construction time. This study first
identified the factors that result in shortening of pre-fabrication processes in the current module-processing factory.
In addition, those identified factors were further considered for installing the MLE.P. system that is being outsourced on
the main module in the production line. A manufacturing process of the construction modules, which considers
installation of a MLE.P. system most suitable for shortening the time on the outsourcing of modular construction, is
introduced throughout the research. Furthermore, this study suggests the factors in need of improvement during design
phase of modular construction and improvement measures to consider the quality of unit modules by focusing on the
module parts that are most exposed to defects.
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Figure 1. Definition of utility module
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Figure 3. Production process in module factory

Figure 4. Site panorama of module factory,
S1~S10 above rail
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Figure 5. Floor-plan of unit household efficient for
outsourcing application of ME.P system
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Table 4. Plumbing system defects rate of modular buildings (6)

) No. of )
Classif. Major defects
occurence
Leakage in A/C refrigerant
Leakage 84 g A/ g . /
Sewage&Drainage pipelines
) Malfunction of ventilator, A/C
Operation 4 : . AC,
Hot water supplier
Heating 24 defects of temperature regulator sensor
Constructi . . )
on 1 Cracks in basin, Poorly fixed A/C
Odor 3 Odor within restroom
Rust of pipeline, Noise from
Others 3 pip ’
retardant water
Odar (2%, 3EA)
2 - Etc.
Electrical Poor quality o o
Defects construction (2%, 3EA)
(17%, 59EA) (7%, 11EA)
Plumbing &
Mechanical,
Defects
(48%, 166EA)
Architectural
Defects
(35%, 124EA). Heating

Defects
(15%, 24EA)

Figure 6. Defects rate of plumbing system in modular

buildings
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Architectural
Defects ‘
Architectural
(35%, 124EA) e
(80%, 15,391EA)
(a) Defect Rate in A A
Construction of Modular (b) Defect Rate in Typically
Buildings Constructed Buildings

Figure 7. Comparison of defects rate between modular
and typical construction method
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Figure 8. Accessory specialized for connection part of
plumbing system (7)

Figure 9. Accessory specialized for connection part of
plumbing system
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