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Abstract

While numbers of apartment housing are continually rising in the domestic housing construction industry, apartment
contractors are currently developing plane models, upgrading facilities, and relevant technology, and investing much
efforts to meet the higher demands of consumers. However, the construction process of apartment housing involves the
Intricate properties of the construction industry such as materials, workforce, equipment, weather, and unpredictable
situations. If any of these factors becomes discordant and results in interference and interruption of the construction
process, then defects, both functional and aesthetic, are likely to occur due to errors in the plan of industry organizers and
constructors. Therefore, this research identifies the types of defects in an apartment construction project and analyzes
their relative importance. Firstly, this research reviews the previous research trends and will reduce the needs of this
research. Afterward, defect repair costs corresponding to the different defect types are calculated by applying results of
the research and performing frequency analysis on defect types included in ‘Tenant preliminary research’ on apartments
constructed by Company A. As a result of analyzing the importance of defect type, the top six activities, including tile,
floor, paper hanging, PL. window, cabinetry, and Kitchen cabinet, are found to be of high importance, and the top six
activities in question need of repair and management of defects first. The results of this study will help establish a plan
to iitially respond to such problems as refusal to move in and filing a defect suit against delay in repairing defects.
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Table 1. Categorization system of defect type through tenant
preliminary research

Work Sub-work Activity Defect
Frame Crack, Spalling
Structure Plaster Crack, Spalling
Waterproof Water leak
: Damage to door, Crack,
Cabinetry Spalling
Kitchen Damage to door, Crack,
Cabinet Spalling
System PL window Damage to H/W & Sheet
’ Dam | Fault of
Glazing amage 1geg”ar1]sgs, ault o
Timber Frame  Damage to H/W & Sheet
Steel Frame Fault of H/W & surface
Building P
aper )
Hanging Mold, Tear, Heaving
Discoloration, Spalling,
Floor Fault of Calking
. Fault of Calking an
Painting ault OPaiCr:w?ingg and
— ' Crack, Spalling, Fault of
Firishing Tile Smoothness and Joint
Discoloration, Spalling,
Masonry Fault of Joint
Interior Mold, Damage to Molding,
Finishing Plaster and Skirting board
Completion )
Cleaning Polluting
Mechan B B Fault of Hygienic pottery,
ic Bathtub
Electric - - Fault of Switch and Light
Commu _ _ Fault of Home net and
nication Digital doorlock
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Table 2. Overview of surveyed apartments

No. of house Local n\gg{\j;—(i);
Project A 508 Incheon 2013
Project B 638 Incheon 2012
Project C 466 Seoul 2010
Project D 1,048 Gyeonggi-do 2011
Project E 564 Seoul 2014
Project F 1,525 Gyeonggi—do 2013
Project G 531 Seoul 2016

Table 3. Ratio of defect by work type

No. O Buiding  MeChan  grecyic  Sommu
Project A 508 83.9% 9.7% 5.9% 0.5%
Project B 638 80.6% 10.1% 5.7% 3.6%
Project C 466 94.1% 3.5% 2.1% 0.3%
Project D 1,048 74.5% 13.5% 8.1% 3.9%
Project E 564 84.4% 9.7% 3.8% 21%
Project F 1,525 90.7% 7.4% 0.2% 1.6%
Project G 531 90.2% 41% 4.1% 1.6%
TOTAL 5,280 85.5% 8.3% 4.3% 1.9%
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Table 4. Ratio of defect by building work

Number of  Ratio

Work  Sub-work Activity Defect (%)
Frame 137 0.30
Structure Plaster 25 0.05
Waterproof 9 0.02
Subtotal 171 0.37
Cabinetry 5,434 11.85
Kitchen Cabinet 5,290 11.53
PL window 5132 11.19
System )
Glazing 782 1.71
Timber Frame 3,062 6.68
Building Steel Frame 2,205 4.81
Subtotal 21,905 47.76
Paper Hanging 6,839 14.91
Floor 4,332 9.45
Painting 2,469 5.38
Finishing Tile 4,536 9.89
Masonry 1,004 219
Interior Finishing 2,607 5.68
Completion Cleaning 1,999 4.36
Subtotal 23,786 51.86
Total 45,862 100.00
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Table 5. Frequency of defect by building work

Stb-work Acivity NUD%O‘C Retiol%4 Pi?m/sﬁ
Frame 137 030 0026
Structure Plaster 25 005 0005
Weterproof 9 002 00
Subtotal 171 037 002
Cabinetry 5434 1.8 1.029
Kitchen Cabinet 5290 11.53 1.02
System PL vvirpow 5132 11.19 0972
Gazing ® 1.71 0.148
Timber Frame 3062 6.63 0580
Steel Frame 2206 481 0418
Subtotal 21,906 47.76 4148
Paper Hanging 6839 1491 1.2%6
Foor 433 945 080
Painting 2469 533 0468
Firishing Tile 4536 989 08%
Masonry 1,004 219 0190
Interior Finishing 2607 563 04A
Oégj'fi:g” 199 4% 037
Subtotal 23786 51.86 4504
Total 4582 100.00 864

% Frequency : each household unit
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Table 6. The standard of defects repair estimate

Standard of estimate Note
Type of Defects of construction in apartments
defect (Except special defects)
Standard of repair by type work
: case/household
Suggest of standard by type case about
) details
Costing
) - Exce
Main material: terms of payment :
ption
Tool rent, charge and repairing costs of
different work
Defects - o
; From tenant preliminary research to moving in
repair
Area Seoul, Incheon and Gyuonggi-do
Table 7. Calculation result of defect repair cost
Number . Defect Repair
Sub-work Activity of Defect (L\J/\r/wgn)c?;t) Cost
(A) (Won) (A+B)
Frame 137 12,918 1,769,766
Structure Plaster 25 15,495 387,375
Waterproof 9 184,820 1,663,380
Subtotal 171 3,820,521
Cabinetry 5,434 7376 40,081,184
Kitchen
Cabinet 5,290 7376 39,019,040
PL window 5132 9,388 48,179,216
System Glazing 782 22746 17,787,372
Timber
Frame 3,062 8,460 25,904,520
Steel
Frame 2,205 15,163 33,434,415
Subtotal 21,905 204,405,747
Paper
Hanging 6,839 8,096 55,368,544
Floor 4,332 15,002 64,988,664
Painting 2,469 5,361 13,236,309
Finishing Tile 4,536 18,091 82,060,776
Masonry 1,004 23,605 23,699,420
Interior
Finishing 2,607 12,832 33,453,024
Completion
Cleaning 1,999 3,343 6,682,657
Subtotal 23,786 279,489,394
Total 45,862 487,715,662
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Table 8. Importance of defect type

Work Activity Defegogepaw Fégli)o l?r?coen Rank
(Won)
Tile 82,060,776 16.83  1.00 1
Floor 64,988,664 1332 079 2
Paper Hanging 55,368,544 11.35 0.67 3
PL window 48,179,216 9.88 0.59 4
Cabinetry 40,081,184 8.22 0.49 5
Kitchen Cabinet 39,019,040 8.00 0.48 6
Interior Finishing 33,453,024 6.86 0.41 7
Steel Frame 33,434,415 6.86 0.41 8
Building  Timber Frame 25,904,520 5.31 0.32 9
Masonry 23,699,420 4.86 0.29 10
Glazing 17,787,372 3.65 0.22 11
Painting 13,236,309 2.71 0.16 12
CQupenon  6gg2657 1% 008 13
Frame 1,769,766 0.36 0.02 14
Waterproof 1,663,380 0.34 0.02 15
Plaster 387,375 0.08 0.00 16
Total 487,715,662  100.00
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