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Nam, Jeongsoo Modular apartment houses are a relatively new approach to public housing in South Korea. While
Tel : 82-42-821-5629 promising in terms of efficiency and potential cost benefits, initial occupancy and maintenance data
E-mail : jnam@cnu.ackr highlight areas for improvement in quality control. Analysis of defects reported during occupancy and

maintenance stages revealed a high prevalence of issues with wallpaper and flooring. This suggests a
need for stricter quality control measures during the production and installation of these building

Received : April 30, 2024 components. Furthermore, maintenance data identified shortcomings in the waterproofing methods
Revised :May 20,2024 employed for roofs, as well as in the design and construction management of connections between the
Accepted : June 5, 2024 low-rise concrete frames and the modular units themselves, including balconies. These findings point

towards the importance of meticulous design and rigorous construction management practices to
ensure the long-term durability of these critical building elements. Finally, the research suggests that
unifying responsibility for construction management by awarding contracts for both the frame and the
modular units to a single company could improve overall quality control. This approach could
potentially mitigate issues arising from divided responsibility and streamline communication
channels. By addressing these quality control concerns, modular construction has the potential to
become a more widely adopted and successful method for delivering public housing in South Korea.
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Table 1. Description of modular public rental apartment houses analyzed

Project Number of Exclusivezarea Unit size(m) Floors above the Building numbers ~ Completion time
household type(m”) ground
A 106 17,37 3.3x9.4 13 1 2023.04.
B 12 16, 33 3.2x5.2 5 1 2018.03.
C 30 16, 34 3x5.7 4,6 2 2017.11.
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Table 2. Frequency ratio of defects by construction work in modular public rental apartment houses

Project Building Machinery Electricity Communication Stage of inspection
A 92.0% 6.5% 1.5% 0.0% The prospective tenant inspection
B 90.3% 5.5% 4.2% 0.0% Self /The prospective tenant inspection
C 87.1% 6.9% 5.0% 1.0% Self inspection
Total 91.3% 6.5% 2.1% 0.1%
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Table 3. Frequency ratio of defects by building element in modular public rental apartment houses

Project Ratio
Wallpaper 25.0%
Kitchen cabinet 11.3%
Sealing 10.5%
General furniture 8.1%
Door/Window 7.3%
Flooring 7.1%
Completion cleaning 6.8%
Interior finishing 5.4%
Front door 4.2%
PL window 3.8%
UBR 3.5%
Tile 2.8%
Painting 1.8%
Stone 1.4%
etc. 0.4%
Metal 0.3%
Cement plastering 0.3%
Total 100.00%
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Table 4. Comparison of frequency ratio of defects by construction work between RC and modular public rental apartment houses

Method Building Machinery Electricity Communication Total
RC 95.1% 2.4% 1.8% 0.7% 100.0%
Modular 91.3% 6.5% 2.1% 0.1% 100.0%
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Figure 1. Comparison of frequency ratio of defects by building element

Table 5. Comparison of frequency ratio of defects by building element between RC and modular public rental apartment houses

Method RC Modular
Wallpaper 24.1% 25.0%
Kitchen cabinet 8.1% 11.3%
Sealing 10.2% 10.5%
General furniture 5.9% 8.1%
Door/Window 11.7% 7.3%
Sub-total 60.0% 62.2%
Flooring 1.8% 7.1%
Completion cleaning 2.7% 6.8%
Interior finishing 6.5% 5.4%
Front door 1.7% 4.2%

PL window 1.9% 3.8%
UBR 2.8% 3.5%

Tile 9.0% 2.8%
Painting 8.8% 1.8%
Stone 2.0% 1.4%

etc. 1.8% 0.4%

Metal 0.1% 0.3%
Cement plastering 0.9% 0.3%
Total 100.00% 100.00%
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Table 6. Comparison of frequency ratio of defects by cause in flooring work between RC and modular public rental apartment
houses

Method Not attached Gap Sub-total Scratch Contamination Sub-total Total
RC 35.6% 38.0% 73.6% 21.5% 4.9% 26.4% 100.0%
Modular 14.8% 11.1% 25.9% 66.7% 7.4% 74.1% 100.0%
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Table 7. Description of the modular public rental apartment houses analyzed in the maintenance stage

Project Ilj;li:li)l(:lf Ex:}l}:sei(v;za;rea Unit Size(m) Floon’gsrgﬁﬁze the Building numbers Completion time
12 16, 33 3.2x5.2 5 1 2018.03.
30 16,34 3x5.7 4,6 2 2017.11.
22 22 2.2x6.1 4 1 2014.03.
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Table 8. Frequency ratio of defects by construction work in public rental apartment houses during maintenance

Project Building Machinery Electricity Communication Civil engineering and landscape
B 33.3% 48.9% 11.1% 4.5% 2.2%
C 35.0% 57.5% 5.0% 2.5% 0.0%
D 56.9% 21.6% 16.9% 1.5% 3.1%
Total 44.0% 39.3% 12.0% 2.7% 2.0%
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Table 9. Frequency ratio of defects by cause in public rental apartment houses during maintenance stage

Project Leakage of building Maintenance due to aging Facilities improvement Total
B 46.7% 40.0% 13.3% 100.0%
C 42.8% 28.6% 28.6% 100.0%
D 40.5% 43.3% 16.2% 100.0%
Total 42.4% 39.4% 18.2% 100.0%
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Table 10. Leakage in public rental apartment houses by building age

Project 4 years old 5 years old 6 years old 7 years old 8 years old 9 years old 10 years old Total
B - - 53.3% 46.7% - - - 100.0%
C - - 63.2% 36.8% - - - 100.0%
D 3.3% 12.3% 4.9% - 6.6% 7.4% 65.6% 100.0%

Total 2.0% 7.3% 26.3% 17.1% 3.9% 4.4% 39.0% 100.0%
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Table 11. Comparison of frequency ratio of defects by construction work between RC and modular public rental apartment
houses during maintenance

Civil engineering and

Project Building Machinery Electricity Communication landscape
RC 51.0% 39.2% 6.0% 3.6% 0.2%
Modular 44.0% 39.3% 12.0% 2.7% 2.0%

432 F2AEAZEEX|



Quality Improvement Measures of Modular Public Rental Apartment Houses through Defects Analysis

ALEIE FHO| AEZFE s 2 291 BAH At it ZE T2 EoAE RER FHA ASE7)
42 4% 5= AT A LA HE0] 66.9% 24 16.9%] AZ R T B M7 =9k 0 1 77 H]-&-2 Table 129}
7?1;].

L =1 .

Table 12. Comparison of frequency ratio of defects by cause between RC and modular public rental apartment houses during
maintenance

Project Leakage of building Maintenance due to aging Facilities improvements Total
RC 16.9% 66.9% 16.2% 100.0%
Modular 42.4% 39.4% 18.2% 100.0%
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Table 13. Comparison of building leakage by building age between RC and modular public rental apartment houses during
maintenance

After
Proj 4 1 5 1 6 1 7 1 8 1 9 1 Total
roject years old years old years old years old years old years old 10 years old ota
RC 0.4% 3.9% 10.5% 29.4% 13.8% 14.3% 27.6% 100.0%
Modular 2.0% 7.3% 26.3% 17.1% 3.9% 4.4% 39.0% 100.0%
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