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Tel : 82-62-530-8750 complaints on the defects in the buildings are increasing every year. Also, the types of flaws are
E-mail : skaruddyd@hanmail.net - changing. We surveyed one hundred buildings(9,748 households) in 12 complexes across the country
to investigate the shifted types. The number of defects received increased by about 1.6 times compared

Due to the improved living standards and the expectation on higher-quality housing of tenements,

to 10 years ago, while the categories did not change. The report on the malfunctioning mechanical

Received : July 14, 2021 equipment has increased 1.4 times than ten years ago, and the types of the problem changed. The
Revised :]July 30,2021 proportion of general parts(water supplement, drainage, water pressure) has decreased about 25%
Accepted : August 2, 2021 compared to 10 years ago. This is because the items related to the indoor environment become

standardized in apartment housing. Therefore the problems related to those have been increased. As
the specialized items applied to the tenement building are showing gradual expansion, the defect
reports concerning those will also grow.

Keywords : apartment house, defect prevention, machinery, apartment special item

1.ME

[

1.1 A9 A
20219 3558 FA7FH 0] [ giv] 19%[112] FAt A5 SA o 1o w2 Z-of| tigh 7|t 2] Ab50 2 Shapat
_?,S

Zel
Z7Fekal it FZofl= IT(Information Technology), A 541 -8 9 7

A Bgo] 73] § 9 A%9 7z

Q5] 2HE F A5 =, LERAY), AAXFE Hr], DAL 5 71E TN QE A2 71712 A% 1A

A 527k Z7heka Ik, 4t %%—zra* O] ) SEAE A% PR FE ARUEAL, A= DA BEL

% 9l B71o] rotA olo] Tigh sha B Hat Sojukar Slek. o] 5 A sha BAAES A 2 Fo] ek st

A o112 ) 3520 el S T 371k S Ao, 222 B of) 24, s
e

A7 8 SR 2] g 137 o) F7E A1 H%ﬂtﬂ Q7] Ael A Il 15 A
AIZAL BN st 2 it thgo] ol A

ol el Q14FG0] £ 7SV ESG A Ik & QS el 55517 1o el 714 S ARl
Yugkort, BATE S YA P FETH A FH 4t AFAHES] £EL vebrb Fohs gelet. o]

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
By No by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2021 The Korea Institute of Building Construction, All rights reserved.



Won, Joon-Yuen - Nam, Kyung-Yong

L5 SPHE QARSI Theke A0 AP SJshE o715}, APARS el 3 ohet helolul ] sletol
SR 89l GaES 71203 SIch3], a5 sl £l ¢ A2 59 shar at E ek glek:
0% 3 A 2kE HRo)7) B shaEke A B8R R S IAR Z7tolc. Al AntEs)] 28 F)
& Qg Apeizel e @aol Fafe] A9 A BT Wk AE0R A A 71 Feiet AAE @aolct.
Jejstel B =R 3] 104 oA BETE shApi A g} 2o 25 TERE s g ue] ol He
A 22 F7keke shpY 4 S-S BAsle] B s ARG AZskan

g : ZotA} ek AN s Hlolel o]
A BAE Y02 25T AE7}obd A ABA] FEFE sPAH4 lolelE thio.2 st

2

3 A A A4 20104 o] 1] 238 FEFADAGL G o) £ FEFE TS Bl oz 5

oF. 22 3715} Gl 5P 3L HAjstel 2o vhel B4 B b vhist i dick. G791 Figure 172
o

1. Increase in the number of defects received

Past : Common defects
(Windows, Wallpaper, flooring, Furniture)

0

Now : (Common defects + Latest machine defects) +
Organizational and Professional response

Past: Mostly, only part defect reception

-

Now : Increased number of defects other than exclusive
parts + Change in the number of defects in machinery

Figure 1. Research flowchart
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A Study on the Changes in Types and Characteristics of Defects in Apartment House

Table 1. Research trends in domestic

Author Year Topic
Analysis of causes of defects
Son SH 2020 A Study on the types and Causes of Defects in Apartment Housing
Kim SH 2020 Analysis of Importance by Defect Type in Apartment Construction
Lee UK 2017 Study on the Defects of Finishing Works of Apartment Houses during Warranty Liability Period and its correlation
Hong SI 2011 Selection of Primary Management Objects for Defect Prevention of Apartment Finishing Works
A Study on defect repair cost
Kim SH 2018 Analysis of Defect Risk by Work Types based on Warranty Liability Period in Apartments
Lee JE 2015 Analysis of defect Repair Cost by Work Type based on defect Inspection of Apartments
Kim BS 2011 Comparative Analysis on Repairing Cost of Lawsuit on Concrete Crack Defect in Apartment Building
Defect related system(law) and management system
KoYT 2020 A Study on the Newly Recognized Defect Factors in Defect Lawsuits of Apartment Housing
Kang HW 2019 Improvement Model of Defect Information Management System for Apartment Buildings
Cho YJ 2018 Process Improvements for Reducing Apartment Defects after completion
Park JM 2011 Revitalization of the Conciliation System for Defect Disputes Related to Apartment Buildings -On the Technical Issue-
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Table 2. Change in apartment housing A/S application type

Division Defect reception type

* Basic preference for residential purpose
* Change the interior finish to advanced
Before  * Poor finish, nicks, scratches, etc.
2010 * Inconvenience in use
* Internet facility expansion
* The private part takes precedence over the common part

* Improving the quality of life through various implementations of IOT technology in the home(control system linked with smart
phone, etc.)
Year * Submission after function/performance test results
2020 * Before moving: Raising construction problems with home purchase contractors
* After moving: Collective reception by sharing issues about the problem
» Matters related to the increase in property(increase in the number of applications for common areas)
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A Study on the Changes in Types and Characteristics of Defects in Apartment House

Table 3. Apartment house A/S reception status(Before 2010)

Complex Seongnam Complex A Gimpo OO Mapo Complex A
CO“;‘;E“O“ 2010.06.07 2010.12.02 2010.05.18
Scale 12buildings(1,396households) 13buildings(743households) Sbuildings(588households)
Wood 5220 13.5% Wall 4008 17.1% AL 626 9.2%
window covering window
Machinery 3,555  9.2% Tile 3,160 13.5% CO“EZE"‘” 625  9.2%
Floor 2845 74% W\Z]‘;‘Ziv 1967  84% Floor 607  8.9%
Metropolitan Interior
area Wall 2321 6.0% finishing 1,799  7.7% fG e“.fral 504 7.5%
Status of covering work urniture
reception by Kitchen General Wood
0, 0, 0,
work type furniture 2,164 36% furniture 1,783 7.6% window 437 6:5%
Tile 1872 49% Interior 1236 53% Kitchen 26 63%
furniture
Stone 1,789 4.6% Wal.l 350 5.2%
covering
Subtotal 19,775 51.2% Subtotal 13,953 59.5% Subtotal 3,575 52.8%
etc 18,849  48.8% etc 9,479  40.5% etc 3,194 47.2%
Total 38,624 Total 23,432 Total 6,769
Complex Daegu Complex A Daegu Complex B Masan OO
Coﬁiztm 2009.02.24 2009.10.01 2009.12.28
Scale 7buildings(43 1households) 9buildings(839%households) 13buildings(1,32%households)
General ) 307 12.5% Wall 4731 193% General 5513 13.0%
furniture covering furniture
W‘m‘(’iv 1267 11.4% Tile 3201 13.0% Tile 4684 11.0%
Tile 1,142 103% General ) 600 11.0% Wall 4480 10.5%
furniture covering
Non- Wall Interior
Metropolitan covering 999 9.0% finishing 1252 5.1% Floor 4303 10.1%
k
area Status of wor
reception by Machinery 747 6.7% Machinery 1,131 4.6% Stone 3,899 9.2%
work type ;j;:ﬁ?jr'; 628  5.7% Floor 1,080  44%  Machinery 3393  8.0%
Floor 622 5.6% Kitchen ) 600 420 PL 2335 5.5%
furniture window
Stone 58 4.8% Painting 797 32% Home 2,006 4.7%
appliances
Subtotal 7,315 66.0% Subtotal 15,922 64.9% Subtotal 30,613 72.0%
etc 3,771 34.0% etc 8,627 35.1% etc 11,924  28.0%
Total 11,086 Total 24,549 Total 42,537
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Table 4. Apartment house A/S reception status(After 2019)

Complex Mapo OO Dongdaemun OO Gwangmyeong OO
Cm‘;‘;zt"’" 2019.02.28 2019.10.22 2019.12.31
scale 4buildings(276households) 8buildings(469households) 6buildings(1,500households)
PL 1,002 123%  Machinery 2,093  11.5% Wall 7353 12.6%
WlndOW covering
Machinery 931 11.1% Wir':“ow 1,539 8.5% Tile 4900  8.4%
| Kitch
Floor 847 10.0% Wal 1,419 7.8% fichen 4888 8.4%
Metropolitan covering furniture
area Wall 499 5.9% Wood 1137 63% PL 482  82%
Status of covering window window
reception by .
work type. | tchen 488 5.8% Fumiture 1,085  6.0% Floor 4260 7.3%
typ furniture
Tile 474 5.6% Floor 1,048 5.7% Furniture 3,718 6.3%
Stone 463 5.5% fljﬂffe 849 465  Machinery 3378  5.8%
Subtotal 4,724  562% Subtotal 9,170 50.4% Subtotal 33,319 57.0%
etc 3,675 43.8% etc 9,035  49.6% etc 25,182 43.0%
Total 8,399 Total 18,205 Total 58,501
Complex Jeonju Complex A Jeonju Complex B Jeonju Complex C
C"“(’i‘;:“"" 2019.0131 2019.01.31 2020.03.31
scale 6buildings(643households) 9buildings(708households) 8buildings(826households)
I Il
Co\yeiing 6,622 152% co:):;ing 7801 17.6% Floor 2235 12.6%
W\m‘;‘jv 3,894 9.0% W\Zl‘ﬁv 5034 11.5% Tile 1,778 10.0%
Tile 3,888 8.9% General 5023 113% Wall 1,734 9.8%
furniture covering
Non- General 3,679 8.5% Kitchen 4258 9.6% Kitchen ) 00 03%
Metropolitan furniture furniture furniture
area i
Statusof ~ Kitchen 3,671 8.4% Floor 3730 8.4% General - (35 929
reception by furniture furniture
work type Floor 2912 67%  Machinery 2412 5.4% PL 1,494 8.4%
window
wir}:cl;ow 2,889 6.6% PL window 2,284 5.2% Machinery 1,333 7.5%
Machinery ~ 2368  5.4% Tile 2235 5.0% W\ZIZZ‘L 1313 7.4%
Subtotal 29,923  68.8% Subtotal 32,777 74.0% Subtotal 13,162 74.3%
etc 13,542 31.2% etc 11,516 26.0% etc 4558 25.7%
Total 43,465 Total 44,293 Total 17,720
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A Study on the Changes in Types and Characteristics of Defects in Apartment House

Table 5. Number of defects per household

Term Area Number of households Total number of defects Number of defects per household
Before 2010 Metropolitan area 2,727 68,475 25.11 2760
Non-Metropolitan area 2,599 78,172 30.08
After 2019 Metropolitan area 2,245 85,105 37.91 518
Non-Metropolitan area 2,177 105,478 48.45
o=t ARl oM = A H R0l AFAE 2 A 5 ol theE FAE 7ot Ak 7o) MEekd AEA R
S 55 5oto] B4 9 ol Sy E o] thE F71eE 2 0 2 Holrh4]. T3 4l ShAR R o] Hlp L HE T}
tha 27 Uebget ol2fet olfe = Q] B¢ At AF Al FARSA O] AAAUA BlE L oo, R lE2lo]
AbE EE 2 85k ol Eot v Aot AP Eo 27 A o2 gty s SR 10 A
A2 2tel7t Qe Ao & Uehdth, 358 shAle-2 A9 3 A M 254 tha xR FobA o & Bl wdls o AL
oS e L ok SsFEle 27 -8 T 3-8 TR0 ' T E o] AUk SPAIRE ShAF A Al 3-8 g
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L SABlth B4 5 59 IR E 5 AT, SR 18 B8 Brh 38Rl o ol MAT 4 gl
SpAREolck AFAL] 9, o, 915 B4 vlele] T2 AFET 1§ HRAL AR lefelo] nlzto s A8
7 ol A ARl B et BT A9 9 £ 9 B, B ST 8, B S0 e A
ek 21§ RO 22 ) 870 2 o) =4E A7 A Bol5 Ik Figure 2% A kA4 vL& (A
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Figure 2. Defect acceptance rate by region
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A Study on the Changes in Types and Characteristics of Defects in Apartment House

Table 6. Machinery A/S reception status(Before 2010)

Complex Seongnam Complex A Gimpo OO Mapo Complex A
CO“;‘;E“"“ 2010.06.07 2010.12.02 2010.05.18
scale 12buildings(1,396households) 13buildings(743households) 5buildings(588households)
General Part 2,321 65.3% General Part 718  61.7% General Part 196  56.7%
Vaccum Energy Range
cleaning 412 11.6% recovery 108 9.3% Hofd 58 16.7%
system ventilator
R R
H?f; 195 5.5% Haonf('f 8  7.0% Sanitaryfixture 32 92%
Sanitary fixture 188 5.3% Sﬁiﬁ‘rrey 68  59% Sanitary faucet 31 9.0%
. Fire
Metropolitan .
P extinguishing 179 5.0% Hetatlng 53 4.6%  Gas equipment 14 4.0%
area facility equipment
Status of
reception by Heating g5 2 4% Cooling 41 3.5% Bathroom 12 3.5%
work type equipment ’ equipment ’ Fan '
Energy .
recovery §1 23y  Dathroom 34 29% Cooling 3 09%
ventilator Fan equipment
Fire
Sanitary faucet 80 2.2% extinguishing 26 2.2%
facility
Gas equipment 14 0.4% Sanitary 24 2.1%
Faucet
Gas equipment 9 0.8%
Total 3,555 Total 1,163 Total 346
Complex Daegu Complex A Daegu Complex B Masan OO
COH:{‘;Z“(’“ 2009.02.24 2009.10.01 2009.12.28
scale 7buildings(43 1households) 9buildings(839%households) 13buildings(1,329households)
G;I;:al 638 854% G;I;eéal 938 82.9% G;I;:al 2404 70.9%
Range Range .
Hood 43 5.8% Hood 124 11.0%  Sanitary fixture 342 10.1%
Energy
N Tub 35 4.7% Tub 61 5.4% recovery 198 5.8%
on- .
ventilator
Metropolitan W - W -
ater saving ater saving .
area 20 2.7% 7 0.69 154 4.59%
Stattl.ls Otl; pedal % pedal %  Gas equipment %
reception by .
work type  Gas equipment 6 0.8% Gas 1 01% Heating 123 3.6%
Equipment equipment
Fire
extinguishing 5 0.6% Range 102 3.0%
facility Hood
Cooling 57 1.7%
equipment
Sanitary faucet 13 0.4%
Total 747 Total 1,131 Total 3,393
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Table 7. Machinery A/S reception status(After 2019)

Complex Mapo OO Dongdaemun OO Gwangmyeong OO
CO“S';:""H 2019.02.28 2019.10.22 2019.12.31
scale 4buildings(276households) 8buildings(469households) 6buildings(1,500households)
General part 189 41.4% General part 967 46.2% General part 1,719 50.9%
Range 70 15.4% Energy ?ecovery 137 16.1% Energy ?ecovery 527 15.6%
hood ventilator ventilator
Cooling Heating
. 57 12.5% Range hood 224 10.7% R 420 12.4%
equipment equipment
Heati li
Gas equipment 53 11.6% eqiiﬂ:‘i ! 195 9.3% ef(ljlfil(;;‘jl ! 324 9.6%
Metropolitan Cooling
Sanitary fixture 27 5.9% R 180 8.6% Range hood 196 5.8%
area equipment
refz)ttlil(s)r?f)y Sanitary faucet 27 5.9% Accessory 86 4.1% Sanitary fixture 107 3.2%
work type E Fire
“evrfry]ﬁr;z:ery 19 42%  Sanitary fixture 7 3.4%  extinguishing 74 2.2%
facility
eiﬁ;un?egm 14 3.1% Gas equipment 22 1.1% Gas equipment 11 0.3%
Sanitary faucet 6 0.3%
Fire
extinguishing 4 0.2%
facility
Total 456 Total 2,093 Total 3,378
Complex Jeonju Complex A Jeonju Complex B Jeonju Complex C
C‘m;';:"‘m 2019.01.31 2019.01.31 20200331
scale 6buildings(643households) 9buildings(708households) 8buildings(826households)
General part 1,076 45.4% General part 914 37.9% General part 649 48.7%
Energy ?ecovery 242 102% Energy ?ecovery 448 18.6% Energy ?ecovery 167 12.6%
ventilator ventilator ventilator
ii‘;%e 170 7.2% eie;‘rfegn ! 262 10.9% i‘ltgde 153 11.5%
Heati R Bath
cating 166 7.0% ange 194 8.0% athroom 94 7.0%
equipment hood fan
Fire
. Bath L
Sanitary fixture 161 6.8% @ f;:l)om 185 7.7% extinguishing 84 6.3%
Non- facility
Metropolitan Baih Hoas
athroom . eating
area R o o o
Status of fan 160 6.8% Sanitary fixture 139 5.8% equipment 82 6.1%
reception by . .
t |
work type Accessory 146 6.2% Sanitary 76 3.1% Cooling 49 3.7%
faucet equipment
Fire .
extinguishing 101 43% Cooling 75 3.1%  Sanitary fixture 28 21%
facility equipment
R Fire .
Cooling 55 23%  extinguishing 45 1.9% Sanitary 20 1.5%
equipment .. faucet
facility
Gas equipment 49 2.1% Gas equipment 39 1.6% Gas equipment 7 0.5%
Sanitary faucet 36 1.5% Accessory 30 1.2%
Food dehydrator 6 0.2%  Food dehydrator 5 0.2%
Total 2,368 Total 2,412 Total 1,333
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Table 8. Number of Machinery defects per household

Term Area Number of households Total number of defects Number of defects per household
Metropolitan area 2,727 5,064 1.86
Before 2010 . 1.94
Non-Metropolitan area 2,599 5,271 2.03
Metropolitan area 2,245 5,927 2.64
After 2019 . 2.72
Non-Metropolitan area 2,177 6,113 2.81

Table 9. Apartment special item

System type Special item

* Black box door phone
Safety system * Automatic fire extinguisher
* Vehicle number recognition parking control system

Saving system * Lighting dimming system

* Entrance air curtain
Health system * Smart clean & care solution
* Integrated air quality monitoring system

* IOT system

* Parking guidance system
Convenience system * Electric vehicle charging station

* Unmanned deliver box

* Smartphone one pass
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