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A Study on the Types and Causes of Defects in Apartment Housing
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Abstract

The recent increase in lawsuits and disputes caused by defects in apartment houses has been highlighted as a social
issue. To solve this problem, studies were conducted on the type of defects in apartment houses. However, the problem
has not been resolved amicably. Accordingly, it was emphasized that it was necessary to lay a groundwork for
research on the types of defects by type of construction work in the recently constructed apartment houses and to
present countermeasures and preventive measures for defects later. Therefore, this study investigated cases of defects
in apartment houses and analyzed types of defects through PMIS and defect reports. The main purpose of the research
is to present the causes for major types of defects by identifying the types of defects in apartment houses and to lay
the goundwork for the study of countermeasures and preventive measures for each type of defects in the future.
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Figure 1. Status of case reception by the dispute settlement
committee for defect screening (2)
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Table 1. Research trends in domestic

Author Year Topic

Main Issue

Research trends on defect types and countermeasures in apartment houses

A Study on the State of Maintenance and

improvement Method in Apartment Houses

—-Focused on case of Apartment in Seoul
and the Metropolitan Areas—

Lee KJ 2011

Defect frequency analysis of 17 apartment complexes in Seoul and
Seoul Metropolitan Areas to find ways to manage defects centered
on high—-incidence industries

The Comparison of Characteristics of
Private-Built Apartment and Public Built
Apartment’s Defect

Choi JK 2011

Analyze defects occurring in private apartments and public built
apartments, identify the causes of defects in public built housing,
and present defect characteristics and measures to reduce defects.

A Study on the Prevention of Defects
Considering Defect Types and Resident
Complaints

Kim SS 2017

Through the pre—inspection of the tenants, the defect types of
each type, the satisfaction and dissatisfaction of the tenants were
analyzed, and the cost of defects was investigated to suggest the

importance of integration.

Research trends on defect types and causes in apartment houses

A Study on The Causes and The Solutions

Based on the case of defect disputes, the cause of defects are
identified, and the problems of apartment house sale contracts and
consumer protection regulations set forth in other laws are
analyzed to suggest possible countermeasures against defects.

Lee DH 2018 of Apartment Defects Under The Information
Asymmetry

A Study on the Cause and Prevention of

Kang JG 2019 Defects in Apartment House through Case

Studies

First and second defects are summarized according to the cause
of the defect and a Fishbone Diagram of the major defects is
prepared.

Research trends on defect priority management target in apartment houses

Selection of Primary Management Objects

Classification of main factors of defects in apartment houses and

Hong SI 2010 for Defect Prevention of Apartment Finishing derivation of priority management targets for each type of
Work construction for defect prevention in the construction stage
A study on the selection of primary Through case analysis, predicting the expectation of quality
Lee DH 2012 management objects about defect in improvement from both suppliers and consumers by presenting
Life-Cycle phases of constructing Apartment management plans subject to intensive management at each stage
house of the life cycle
) ' ) Analysis of defects in finishing work that occurred before moving
Selection of Primary Management Objects ) ) )
Bae Sl 2013  for Defect Prevention of Apartment Finishing Into an apartment complex by work type, time point, and type, and

Work

suggesting the causes of frequently occurring defects and
proposing priority management targets
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Table 2. Research trends in the overseas

Author Year Topic

Main Issue

Research trends in the outside of the country

By analyzing the defect occurrence trend by defect type, part,
occurrence location, and subcontract, and comparing the parts,

Fgrlég?ja 2014 Asses.rsergzgtr]tg‘l cbcl)J?lzti;uct:;)nsdeaEicts n occurrence location, and subcontract according to the defect type,
9 P the related ones were defined and specific defect types were
identified.
A Study of contribution factors to In order to find the factors that cause defects and failures of
N. Ahzahar 2011 building failures and defects in buildings that are frequently occurring in the Penang area and to
construction industry minimize the time and cost.
Agnieszka ) ) ’ A study was conducted to determine the relationship between the
Zalejsk 2019 DefeCBtS”é?n n:_wloywcnoer;,sgrucetresd erce:;\lldeentlal types of defects suggested by Swedish cooperative directors,
Jaonsson gs: persp building characteristics, and developer/contractor company size.
By examining the major structural defects of residential buildings in
Zarak K 2018 Sturctural defects in residential buildings: the Quetta region, a study was conducted to suggest measures
Kasi A study of Quetta, Pakistan for the maintenance of buildings to be built and the development

of inspection codes.
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Table 3. Liability period of facility work(16)

Work Sub-work Duration
Plastering, Repairing, Painting, Doping,
1. Finishing Tile, Masonry, Indoor Fumiture, Kitchen 2 years
Furniture, Home Appliances
2. Outdoor water Common duct , water tank , outdoor
supply and o
o sanitation, outdoor water supply
sanitation
3'025?;'“9’ Heat source equipment, air conditioning
0oing, equipment, duct, plumbing, insulation,
ventilation, air : - .
o automatic control facility, ondol, cooling
conditioning .
- facility
facility
Water supply facility, hot water supply
4. Supply, . : oo o
: facility, drainage / ventilation facility,
drainage and : X ) ) :
) sanitary appliances installation, iron and
sanitary facilities : : . .
insulation work, special facility
5. Gas facility Gas facility, gas storage facility
6. Wood Structural or ground, wood
) Window frame and door, window
7. Window . )
hardware, window glass, curtain wall
Planting, landscaping facility, watering
8. Landscaping and dralnage, Iandsoaplng pavmg,
landscaping subsidiary, lawn planting,
sculpture
Piping and wiring, lightning rod, power
facility, water and substation facility, 3 years
9. Electricity and water and distribution, electric
power facilities  equipment, power generation, elevator
equipment, lifting equipment, lighting
equipment
10. Renewable  Solar facility, solar facility, geothermal
energy facility facility, wind power plant
Communication & signaling equipment,
11. Information TV public hearing facilities, surveillance
and and control equipment, home
communication automation equipment, information &
communication equipment
12. Intelligent Home network, home network
home network equipment ,complex public system
facility auip ’ P P y
13. Fire fighting Fire e_x_tmgw_shmg facility, s_,moke _c_ontrol
. facility, disaster prevention facility,
facility ) ; ) i
automation material detection facility
14. Insulation Insulation work of walls, ceilings floors
Indoor facility (mail box, unmanned
15. Miscellaneous pa_r_cel delivery system, et_c.), out_o_Ic_)or
facility (fences, fences, guide facilities,
etc.), metal
16. Land Ea_rt_h, stone, reta_lmng wall (civil
retaining wall), drainage, pavement
17. Reinforced General reinforced concrete, sp_ec_lal
concrete, precast concrete, retaining
concrete o -
wall (building retaining wall), concrete
18. Steel General steel, steel substructure, > years
structure lightweight steel
19. Masonry General brick, clay brick, block, stone
20. Roof Roof, gutter and storm pipe

21. Waterproof

Waterproof
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Table 4. Defect cause classification (9)

Type of Defect cause
cause
Inappropriate design drawings, disregarding
interrelationships between constructions,
Defect in unreasonable architectural structures, errors in
design internal and external finishing decisions,
unreasonable construction methods, and
elimination of life cycle costs
Insufficient specification and performance of
) materials, lack of construction precision, lack of
Defect in . ) i :
) construction period, lack of expertise, inadequate
construction - ; N )
construction on site conditions, failure of
construction method
Lack of management awareness of the user,
damage caused by changes in the surrounding
Defect in environment, failure to conduct regular

Maiintenance inspections, lack of management system and
management organization, lack of repair plans

and expertise
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4.67%

78.20%

Figure 3. Frequency distribution by construction types

Table 5. Status of apartment housing under investigation

Complex e NUMDEr House Type Scale
A Complex 511 51m [ 5gm §1BFuidi%?Jz
B Complex 636 51m [ 59m ?zéuidiﬁgi
C Complex 782 74m [ 84m gzguidiigz
D Complex 602 74m | g4m E‘zgugdiﬁg’;
E Complex 768 7am [gam  BEE L2
Total 3,299
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Table 6. Frequency of defects by construction work type

Rank Sub-work Frequency Percentage(%)
1 PL window 8,531 15.699%
2 Tile 6,091 11.209%
3 Kitchen furniture 6,048 11.130%
4 Painting 5,370 9.882%
5 Floor 5,066 9.323%
6 Interior 4,494 8.270%
7 Wall covering 4,476 8.237%
8 Wood window 4,113 7.569%
9 Metal 3,355 6.174%
10 General furniture 3,324 6.117%
11 Stone 1,275 2.346%
12 Glass 546 1.005%
13 Bathroom furniture 545 1.003%
14 Etc 489 0.900%
15 Waterproof 259 0.477%
16 AL window 205 0.377%
17 Plaster 151 0.278%
18 Mansonry 2 0.004%

Total 54,340 100%
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Table 7. Frequency of defects by PL window work

Type of defect Frequency Ratio

Poor opening and closing 3,625 42.5%
Poor Operation 1,780 20.9%

Other 950 11.1%

Cracks and damages 830 9.7%
Breakout of window frames 768 9.0%
Defective insect screen 329 3.9%
Gap 142 1.7%

Poor mohair and windscreen 142 1.7%
Contaminated 133 1.6%

Coking defect 126 1.5%

Poor lapping 122 1.4%
Vertical horizontal defect 101 1.2%
Poor gasket and rubber packing 91 1.1%
Gap defect 67 0.8%

MC defect 33 0.4%
Misconstruction 13 0.2%
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Table 8. Frequency of defects by tile work

Type of defect Frequency Ratio

Poor joint 2,115 34.7%
Damage 1,514 24.9%

Poor gradient 961 15.8%

Crack 562 9.2%

Other 337 5.5%
Contaminated 258 4.2%
Detached 156 2.6%

Poor vertical and horizontal 94 1.5%
Interference of other works 75 1.2%

PO LT SPAL 782 Table 99 . A
ARl 1,2600(42.5%= 7P ol 28I oH, 47t
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Table 9. Frequency of defects by kitchen furniture work

Type of defect Frequency Ratio
Poor installation 1,260 20.8%
Cracks 1,136 18.8%

Poor opening and closing 739 12.2%
Poor lapping 593 9.8%

Other 589 9.7%

Vertical horizontal defect 502 8.3%
Crack-panched kitchen plate 437 7.2%
Poor gas tignt 205 3.4%

Gap 191 3.2%
Interference 178 2.9%
Damage 164 2.7%
Contaminated 54 0.9%
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Table 10. Frequency of defects by painting work

Type of defect Frequency Ratio
Other 3,174 59.1%

Poor painting surface 768 14.3%
Peeling off 586 10.9%
Flaw 463 8.6%

Poor finishing 164 3.1%
Contamination 109 2.0%
Misconstruction 58 1.1%
Different colors 48 0.9%
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Table 11. Frequency of defects by floor work

Type of defect Frequency Ratio
Detached 1,680 33.2%
Crack 1,454 28.7%
Poor gas tignt 749 14.8%
Damage 435 8.6%
Other 230 4.5%
Gap 184 3.6%
Contaminated 150 3.0%
Poor finishing 142 2.8%
Misconsturction 28 0.6%
Different colors 14 0.3%
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Table 12. Frequency of defects by interior work

Type of defect Frequency Ratio
Condensation and mold 1,506 33.5%
Crack 706 15.7%

Poor fixed 425 9.5%

Other 393 8.7%
Damage 383 8.5%
Detached 383 8.5%

Gap 230 51%
Misconstruction 148 3.3%
Vertical horizontal defect 114 2.5%
Poor finishing 77 1.7%
Misconsturction 68 1.5%
Nonconformity 32 0.7%
Bending 29 0.6%

HE Aol 83 SEAL R Table 133} 2ok 2%
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Table 13. Frequency of defects by wall covering work

Type of defect Frequency Ratio
Detached 1,366 30.5%
Damage 651 14.5%
Poor finishing 488 10.9%
Interference of other works 448 10.0%
Poor surface 438 9.8%
Contaminated 329 7.4%
Poor consturction 250 5.6%
Crack 202 4.5%
Othre 135 3.0%

joint defect 103 2.3%
Different colors 30 0.7%
Misconstruction 24 0.5%
Nonconformity 12 0.3%

522



EATZAIA AR SPAF 8 Table 149 2t 7
HREolA 88271(21.4%), HBEFC] 83771(20.4%), &%
0] 636(15.5%) T2l AsEo] 5237(12.7%) 2% 24
=t ETTAR] ShAF A9lE PLASIARR} 5Y5HA
nj&RAgol ofgt AR, A LR F50] TaL AR
49 HHglo] 8 geloz RAE9it

Table 14. Frequency of defects by wood window work

Type of defect Frequency Ratio
Poor opening and closing 882 21.4%
Poor lapping 837 20.4%
Crack 636 15.5%

Poor operation 523 12.7%
Poor construction 265 6.4%
Gap 244 5.9%
Contamianted 223 5.4%
Interference 205 5.0%

Poor gas tight 78 1.9%
Damage 71 1.7%

Vertical horizontal defect 52 1.3%
Bending 35 0.9%

Other 33 0.8%

Poor fixed 29 0.7%
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Table 15. Frequency of defects by metal work

Type of defect Frequency Ratio
Poor opening and closing 1,291 38.5%
Poor construction 356 10.6%
Crack 337 10.0%

Poor fixed 282 8.4%
Gap 257 77%
Damage 135 4.0%
Other 131 3.9%
Misconstruction 114 3.4%
Bending 97 2.9%
Poor gas tight 9 2.8%
Interference 86 2.6%
Contaminated 70 2.1%
Corrosion 59 1.8%
Poor operation 45 1.3%

Table 16. Frequency of defects by general furniture work

Type of defect Frequency Ratio
Crack 606 18.2%
Poor opening and closing 539 16.2%
Poor fixed 375 11.3%
Poor construction 319 9.6%
Damage 266 8.0%
Misconstruction 242 7.3%
Vertical horizontal defect 158 4.8%
Poor lapping 148 4.5%
Interference 139 4.2%
Gap 99 3.0%
Poor operation 96 2.9%
Poor finish 87 2.6%
Contaminated 80 2.4%
Bending 71 2.1%
Nonconformity 38 1.1%
other 34 1.0%
Poor gas tight 27 0.8%
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