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Kim, Dae Young As the domestic housing supply problem has been resolved, the apartment construction market has
Tel : 82-51-510-7633 shifted to a consumer-oriented market that wants high quality, and in particular, expectations in the
E-mail : area of finishing quality have increased. Looking at the status of complaints regarding apartment
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housing defects supplied by Korea Land and Housing Corporation, tile-related complaints are the type
occurring the most frequently. While the Ministry of Land, Infrastructure and Transport(MOLIT) is
making an ongoing effort to reduce complaints related to defects, through approaches such as drafting
Received : November 23,2021  amendments to "nvestigation of defects in apartment houses, calculation of repair costs, and
Revised :December 2, 2021 standards for determining defects,, the provision of preventive measures has been insufficient. In
Accepted : December 3,2021  addition, by reviewing studies, there has been insufficient research to construct a classification system
after deriving the characteristics of each type using the qualitative knowledge of experts, various
quantitative indicators, and suggesting measures for reduction according to the causes of each type.
Therefore, this study will reflect qualitative indicators to use the AHP analysis that makes it easy to
identify the relationship between defects by surveying construction experts. Then, by visualizing the
weight of 'Possibility of recurrence after repair,' 'Degree of difficulty in repairing defects' and 'Fault
frequency' using a radial graph, we will analyze the characteristics of each type of tile construction
defect and establish measures for reduction according to the cause. This will improve the quality of the
living environment and contribute to the establishment of a system for smooth defect management and
reduction of defects in apartment tile construction.
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Table 1] 2|5t

Table 1. Research Trends in the Domestic

Author  Year Topic Main Issue
Nexus based Quality Inspection Support A method for retrieving information on quality inspection
LeeHR 2017 Model for Defect Prevention of and defect prevention that can be used before or when
Architectural Finishing Works performing quality inspection on site is suggested.

Among the defects of apartment houses, the actual
Study on the Defects of Finishing Works of condition of defects in the finishing construction with the

Studies on defects Lee UK 2017  Apartment Houses during Warranty highest number of defect complaints was identified, the
in finishing Liability Period and its Correlation adequacy of the defect repair period was evaluated, and the
construction correlation was analyzed.

Based on the contents of defects that occurred in the
Selection of Primary Management Objects  finishing work before the use stage after the completion of
Baek HY 2020 for Defect Prevention of Office Building  the business facilities, the main management targets for
Finishing Work each type of work that can be used to prevent defects were
derived.

Through comparison and analysis of single-fired products

A Story on Cause and Improvement of and double-fired products, the unsafe factors and

Lee YO 2015 . . R characteristics of ceramic tiles were studied to derive the
Side-failure of Ceramic Tile .
causes of lateral damage and suggested improvement
measures.
Studies on the After .examining the p.ermeabilit).f of the epoxy resin
. . . . . .. adhesive and confirming the basic performance, the
prevention of Lee Evaluation of Tile Adhesive Characteristics . .
L 2019 .. . . evaluation of the adhesion performance and the
defects in tile SY by Injection of Bisphenol Epoxy Resin s . .
. applicability of the penetration reinforcement were
construction .
reviewed.
. . In order to examine tile defects in terms of material, an
Sensory Evaluation of Quality and . .. . .
o .. appropriate mixing ratio was suggested by evaluating the
Hwang 2021 Constructability of Cement Mortar for Tile uality characteristics and workability according to the
YS Direct Setting Method Depending on Mix quality Y &

mass ratio of cement and fine aggregates in the pasting

Proportions
mortar.
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Table 2. Research Trends in the Overseas

Author Year Topic Main Issue
To develop the analytical understanding of the complex
Aljassmi 2013 Analysis of the Complex Mechanisms of mechanisms of defect generation so as to identify and quantify
HA Defect Generation in Construction Projects  defects’ most influential root causes, and accordingly develop
effective defect prevention strategies.
Studi ; . S .
ucies r)n Factors affecting defects occurrence in the ~ To identify and rank the factors affecting the defects
defects in . . . e . . N oy
. Tayeh BA 2020 construction stage of residential buildings in occurrence in the construction stage of the residential buildings
construction . . .
Gaza Strip in Gaza Strip.
Data mining model for predicting the quality A data mining algorithm was used to analyze the relationships
FanCL 2021 level and classification of construction between defects, quality levels, contract sums, project
projects categories, and progress in 1,015 inspection projects.
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Table 3. Analysis of the number and frequency of tile construction defects by type

Poor gradient Poor joint Crack & Damage Detachment Contamination & Different color
Number of cases 2850 4893 6420 1127 1126
Frequency 0.173 0.298 0.391 0.069 0.069
Ranking 3 2 1 4 5

ShAH SIS Al R e, 39 9 mho] 6,42074(0.391).0.2 TR Rl ALl A ShA7E 7hg ol A st 0.

=]

= Rt
2 BAE QI The 0 2 S8 4,89371(0.208), THIE2,85070(0.173)2 AAFO B, S 9 et 0 9l o] el
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Table 4. Summary of survey

Item Build a database
Period 2021.08.17.~2021.09.10.
Number of participants : 28
Personnel Number of gnalysis 123
Target Construction, CM, Inspection Company
Contents Relative evaluation of defect types in tile construction(AHP, 9 point scale)
Method Online survey, E-mail, Fax survey
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Table 5. Upper Level(reference matrix)

Possibility of recurrence after repair

1 0.883
Degree of difficulty in repairing defects 1.132 1

Degree of difficulty in repairing defects
Possibility of recurrence after repair

Table 6. Estimation of weighting of each element

Possibility of recurrence after repair Degree of difficulty in repairing defects
Weight 0.469 0.531
Ranking 2

1
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Table 7. Possibility of recurrence after repair(reference matrix)

Poor gradient Poor joint Crack & Damage Detachment Contamination & Different color
Poor gradient 1 1.225 0.695 0.728 1.126
Poor joint 0.816 1 0.367 0.360 0.504
Crack & Damage 1.438 2.726 1 1.059 2.171
Detachment 1.374 2.774 0.944 1 1.998
Cg?;gﬂf:gﬁ) f‘ 0.888 1.986 0.461 0.501 I

Table 8. Estimation of weighting of each element

Poor gradient Poor joint Crack & Damage Detachment Contamination & Different color
Weight 0.175 0.106 0.288 0.275 0.157
Ranking 3 5 1 2 4

=
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Table 9. Degree of difficulty in repairing defects(reference matrix)

Poor gradient Poor joint Crack & Damage Detachment Contamination & Different color
Poor gradient 1 3.604 3.270 3.255 3.675
Poor joint 0.277 1 0.448 0.374 0.415
Crack & Damage 0.306 2.234 1 1.797 2.982
Detachment 0.307 2.670 0.556 1 3.151
Cg?;gg;‘f‘gg; f‘ 0272 2.408 0.335 0.317 1

Table 10. Estimation of weighting of each element

Poor gradient Poor joint Crack & Damage Detachment Contamination & Different color
Weight 0.432 0.077 0.208 0.179 0.105
Ranking 1 5 2 3 4

B4 2T, ke o] 04322 71 A BAEeH, e 9 T 0208, “5E W 2P 0.179, <2 R oA
0.105, ‘“Z=2% 0.077 &0 & LFERTY
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Table 11. Comprehensive table by type of tile construction defect

Possibility of recurrence after Degree of difficulty in repairing Weight Sum
repair(a) defects(b) (atb)
Poor gradient 0.082(3) 0.229(1) 0.331(1)
Poor joint 0.050(5) 0.041(5) 0.091(5)
Crack & Damage 0.135(1) 0.110(2) 0.245(2)
Detachment 0.129(2) 0.095(3) 0.224(3)
Contamination & Different color 0.074(4) 0.056(4) 0.130(4)

iR st B T A 7HsA 0.082(3) 7 81 B2 of e = 0.229(1)2] el 0.3312 1915 2|5k
T 2 512t B4 F A 7Fs A 0.135(1) 0 5RAF Bpo] of 8l I 0.1102)2] 1 0.2452 2915, BE E g
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A 7Hs73 0.074(4)2} SEAF HA0] o] 28 A 0.056(4)S] & 0.1302 491, PFA O & < EmE e -2 st B3 A 7}
L230.050(5)2} 5FAF H4-0] o]#]-2 A% 0.041(5)2] & 0.091 2 5912 2FA|5HIt.
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Table 12. Comprehensive table of quantitative and qualitative indicators

Poor .. Crack & Contamination & Geometric
. Poor joint Detachment . Sum
gradient Damage Different color mean
A Fault frequency 0.173(3) 0.298(2) 0.391(1) 0.069(4) 0.069(4) 1 0.157
Possibility of recurrence
B . . L A . .
1 after repair 0.174(3) 0.106(5) 0.287(1) 0.274(2) 0.157(4) 1 0.187
Degree of difficulty in
B ! . L ) . .
9 repaiting defects 0.431(1) 0.077(5) 0.207(2) 0.179(3) 0.105(4) 1 0.167
* A=Quantitative indicator ~ * B, ,=Qualitative Indicators : > Geometric mean
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Figure 3. Analysis of types of tile construction defects using radial graphs
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