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Abstract The purpose of this paper is to establish a defect classification system for defects before
inspection and to derive the pattern and characteristics of defects before inspection by examining about
3,110 defect items for 133 apartment buildings. The study analysis revealed a relatively high rate of
defects before inspection that occurred in finishing work. Second, defects occurred such as cracking of
external wall, which is a very important defect. However, defects before inspection were relatively rare
on the external wall. Finally, defects before inspection occurred during waterproofing in the common
area or garage. It is necessary to establish a reasonable basis or countermeasure to resolve differences
between stakeholders as various issues may arise in the course of a dispute, as a result of identifying
the details of defects within the top 20 of the defectives.
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Table 1. Overviews of defect lawsuit apartment cases

Ground - . Ground Ground
No. Year of Floor Area Defect cost No. Year of Floor Area Defect cost No. Year of Floor Area Defect cost
completion (md) (1000KRW) completion () (1000KRW) completion (m) (1000KRW)
1 1995 72,783 536,452 46 2004 62,123 818,874 90 2007 48,979 580,996
2 1996 35,731 309,465 47 2004 16,518 175,194 91 2007 69,274 1,225,955
3 1997 75,941 457,963 48 2004 16,486 163,264 92 2007 41,484 1,010,247
4 1997 29,186 303,308 49 2004 48,469 456,055 93 2007 72,848 2,455,231
5 1997 84,150 506,635 50 2004 159,229 2,663,427 | 94 2007 12,594 400,417
6 1997 71,851 567,389 51 2004 47,489 419,919 95 2007 59,238 562,738
7 1999 123,308 1,446,671 | 52 2004 54,363 2,099,151 | 96 2007 99,563 472,236
8 1999 50,149 542,979 53 2004 13,884 358,708 97 2007 90,986 2,724,060
9 1999 45,882 292,867 54 2004 58,626 966,250 98 2007 70,508 310,578
10 1999 27,390 391,303 55 2004 58,982 612,277 99 2007 64,178 1,053,230
11 1999 30,553 242,387 56 2004 122,694 538,250 | 100 2007 69,274 365,577
12 1999 87374 413,035 | 57 2004 54,936 752,251 |101 2007 186,146 603,528
13 2000 108,849 1,452,950 | 58 2004 92,110 813,671 102 2007 43,844 378,355
14 2000 268,006 2,129,256 | 59 2004 76,995 664,041 103 2008 57,157 622,068
15 2000 59,939 476,832 60 2004 31,854 192,283 |104 2008 74,005 633,112
16 2000 32,304 231,000 61 2005 30,189 468,176 105 2008 87,717 1,389,432
17 2000 39,143 558,664 62 2005 104,388 2,941,025 |106 2008 105,528 149,554
18 2000 147,745 270,225 63 2005 41,274 288,516 107 2008 123,455 1,130,272
19 2000 152,364 2,113,624 | 64 2005 75,660 479,453 108 2008 60,211 52,150
20 2001 69,216 1,038,060 | 65 2005 66,237 420,546 109 2008 54,153 452,945
21 2001 31,608 449,581 66 2005 27,439 616,569 |110 2008 65,217 613,524
22 2001 34,127 1,149,861 | 67 2005 24,782 302,906 |111 2008 35,580 331,853
23 2001 256,118 2,305,996 | 68 2005 71,557 1,140,489 [112 2008 29,092 452,494
24 2001 95,560 2,077,291 | 69 2005 104,005 927,950 |113 2008 49,426 608,348
25 2001 242,109 1,745,441 | 70 2005 64,471 1,748,228 |114 2008 120,934 1,679,022
26 2001 141,848 872,460 71 2005 80,951 601,086 |115 2009 93,597 656,474
27 2001 53,371 419,941 72 2005 112,062 678,242 |116 2009 150,685 1,073,262
28 2002 36,817 715,336 73 2005 14,118 266,771 117 2009 59,973 852,934
29 2002 16,776 199,474 74 2005 105,854 1,458,398 |118 2009 79,515 1,653,436
30 2002 56,348 938,423 | 75 2005 56,358 319,111 |119 2009 79,355 962,671
31 2002 32,887 386,549 76 2005 11,988 79,039 120 2009 51,295 383,533
32 2002 16,926 132,888 77 2005 51,265 565,134 121 2009 59,910 1,200,892
33 2002 238,369 1,388,523 | 78 20006 20,283 228,548 122 2009 22,138 257,809
34 2002 111,165 1,142,416 | 79 2006 79,306 697,516 |123 2009 121,695 2,319,114
35 2002 20,495 419,913 80 2006 30,371 432,013 |124 2009 85,567 925,173
36 2003 66,128 885,803 81 2006 59,965 879,738 125 2010 203,136 1,476,327
37 2003 57,877 600,763 82 2006 69,286 1,576,145 |126 2010 32,607 497,369
38 2003 15,185 85,496 83 2006 53,254 1,064,249 |127 2010 53,320 734,808
39 2003 237,100 880,914 84 2006 80,960 692,344 |128 2010 77,427 1,178,273
40 2003 283,928 3,423,814 | 85 2006 38,910 614,706 129 2011 107,869 1,685,839
41 2003 104,166 1,291,027 | 86 2006 222,461 2,115,138 |130 2011 189,917 1,995,241
42 2004 12,073 122,278 87 2006 172,255 2,190,190 |131 2011 138,403 1,795,627
43 2004 35,103 565,177 88 2007 33,384 628,477 132 2011 93,057 569,082
44 2004 48,469 560,262 89 2007 12911 83,938 133 2012 93,485 1,418,666
45 2004 70,869 693,922
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Table 2. Classification of defects before inspection

Classification Items
ty]?peefe(C];) b1 consljr?lr;tion b2 cox?si?l?cgson
W1 RC W2 Masonry
w3 Finish W4 Insulation
ty?)veor(léV) W5 Waterproof W6 MEP
W7 |Door and Windows| W8 Furniture
W9| Miscellaneous
L1 External wall 12 Roof/Rooftop
Location 13 Common area 14 Garage
type (L) 15 Hall/Corridor L6 Balcony
17 | Room/Entrance | L8 | Bathroom/Kitchen

2 Aold T83 BANASS EFART 1995
YxE 201247401, 11,988m’ %
283,928m™7klo]w,  SRAREIE-S 52,150,000
3,423,814,000971A]0]t}. £35] ofAH|-E 5 <l 5}
AL HAY aFo] TESE o met dEkd £ 9180
wE} olg 1Este] B4 AAlEHTh

Sy i
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sto] ARGEA A SRIEFAIAIE ATt S sHAt
ERAAS] 49 o5 Table 29 #o] sHA-7-3(D), st
AEF(W), & sHAADE 7IEo= Hsiiit
HA sPAFE2 vAE(D1), WAAE(D2) 5 274
2 BRIl shARE-2 RCEAKWI), 243AKW2),
THEANW3), SEEAWA), F5EAKWS), MEPEAL
(W6), ZEZAKWT), 7H-8+HW8), FZEAHW9) 5 97}
Az EFokHT sHeiAE H(LD, SB/S5H12),
5&53HL3), FAPHA), F=/AFALS), TFU(L0),
H/AWL7), SA/FY(18) 5 87HE EFoI
ol BRI¥ES EHIE tha Table 33 2ol AR
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Table 3. Defect classification framework

HAF A SAERAAE Aok Table 3014 2l
¥ 4 9%0] Y SHHEFAAL Table 29 YBEL
gstol MY Aolnl, I5F A2S Ef2 A=
SppRglo] A4S FEe SPo8 EASE. 5 &
oz EAE HEE B4 ¥elz Ayt 478 A
Psieict.

£ ATOIAL WA AN A SHNIES HES
ZALHITE A8 A SARIES] A9 Table 39 5
ARFAA 42| o8 BAH ShgHo] thote] 5t
AEo] Bz Hostert. AN A SRS
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dstol i st 14 F sl gom AMEste ER
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Where, I denotes defect importance, F denotes

defect frequency, S denotes defect severity

FZA o7 RFR LT} &2 A9 207 BRE
tste] Al Sh S Shelsto], AgHA A B
o] 54 wesigict

Defect Work Location Defect Work Location
type type L1 |2 |13 |14 |L5]L6]|L7 |18 type type L1 12 |13 |14 |15 16| L7 |18
W1 W1
W2 W2
W3 W3
W4 W4
D1 W5 D2 W5
W6 W6
w7 w7
W8 W8
W9 W9
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SkAtol st EZA o] sIEEAAS J|FRoZ
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(W6)-FAH (140l 04367,  HIAIZHD)-THFEA
(W3)-24/28H(12)°] 0.4067, WZHAIZ(D2)-RCHAF
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Table 4. Frequency of defects before inspection by cells

D | W | L |Frequency [Rank| D | W | L | Frequency |Rank| D | W | L | Frequency |Rank| D | W | L | Frequency |Rank
L1| 0068 | 65 L1| 0053 | 71 13 0361 |18 16| 0023 | 92
2] 0158 | 41 2] 0120 |50 4] o271 | 28 ws| 17| 0015 [100
13| 0241 | 32 13 | 0737 6 5| 0233 |33 18| 0038 |79
YT 0173 | 40 we | A 0489 |13 VU6 T o015 100 11| 0053 |71
5| 0105 | 56 5| 0105 | 56 7] 0030 |86 12| 0143 | 45
6| 0023 | 92 6| 0068 | 65 18| 0023 |92 I3 | 0481 | 14
L1| 0015 |100 7| 0068 | 65 L1 | 0008 |108 we | 4] 0436 |16
2] 0068 |65 18| 0316 |23 2] 0023 |92 5] 009 | 63
13| 0105 | 56 2] 0030 |86 13| 0015 |100 6| 0188 | 39
wo | 14| 0135 |46 3] 0135 | 46 wo | 4] 0233 |33 7] 0120 |50
5| 0038 |79 4| 0060 |70 5| 0045 | 74 18| 0278 |26
16| 0008 |108 w7 | 15| 0090 |63 16 | 0008 |108 2] 0038 |79
18| 0023 |9 6| 0038 |79 18| 0008 |108 13| 0128 | 49
L1]| 0323 |21 |DI 7| 0045 | 74 L1 | 0248 | 30 4| 0068 | 65
12| 0406 | 17 18] 0045 | 74 | p2 2] 0278 |26 |p2|W7[15] o150 | 43
D1 13 | 1940 1 15| 0008 |108 13| 0624 | 11 16| 0045 | 74
4| 0699 9 16| 0008 |108 14| 0729 7 7| 0008 |60
w3[15| 0977 | 3 W81 7] 0015 [100 W3 [15 | 0444 | 15 18] 0038 |79
6| 0158 | 41 18| 0053 |71 16| 0301 | 24 16| 0008 |108
17| o058 |12 L1| 0286 |25 17| 0331 |20 w8 | L7 | 0015 |100
I8 | 0827 4 2] 0271 |28 18 | 0744 5 18| 0038 |79
L1| 0023 |9 13| 1286 2 L1 | 0008 |108 L] 0105 |56
VAT o030 | 86 wo 4| 0647 | 10 w4 |15 | 0015 | 100 2| 0211 |37
L] 0023 |92 15 | 0714 8 16| 0008 |108 13| 0150 | 43
2] 0098 |60 6| 0098 | 60 L1 | 0008 |108 4] 0233 |33
13| 0338 |19 17| 0113 | 54 2] 0120 |50 WOTTs | 0323 | 21
ws| 14| 0203 |38 18| 0120 |50 w5 | 13 | 0248 | 30 6| 0038 |79
15| 0030 |86 L1]| 0113 | 54 14| 0233 |33 7| 0015 |100
6| ooss |74 | P2V 0135 | 46 15| 0030 |86 18| 0030 |86

18| 0023 |96
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Table 5. Severity of defects before inspection by cells

(W8)-ZFY(L6)7} 1,423.75¢/m* & AL 7}
&S Ao SolgQir), theog MAAFDY-Z

HFAHW2)-&A/2A(18)0] 1,314.57¥/m°, vIAIZ
(D1)-95FAHW5)-LFY(L6)7} 1,307.58Y/m?, 4

ABD2)-FZZAHW7)-EZULE)7F  993.77Y/m’,
B A B(D2)- 5 BAKWS)-FAPH(14)0]  882.239/m,
U] AIZ(D1)-RCEAHWD)-EFU(L6)7H  833.25YU/m’,
ABD)-T5FAHWS)-F23H(L4)°] 819.75Y/m’,
A BD)-53AHWS)-241 /5 (18)°] 683.98Y/m’,
ABHD2)-Z5BAHWS)-LZU(L6)7F 583.209/m’
ABHD2)-FZBAHW7)-3/BB(L7)°] 550.309/m’
A B(D2)-THEEAHW3)- 21 (L1)o] 468.509/m”,
ABDD-FZZAHW7)-"EFY(L6)7F 460.48% /m2
AAHD2)-MEPZAKWG) LT H(L6)7t 458.249,

JAB(D1)-7H-5AKWE) -4 /52 A(L8)o] 451.35¢ /m
7N BHD2)-T A WR)-H/BTHL7)0]  434.079/n,

sy
ol ol

sy
o

%
%

% fo (B (B (R

d

D|W]|L Severity [Rank| D | W | L Severity [Rank| D | W | L Severity |Rank| D | W | L Severity |Rank
1] 1979 |108 1| 5641 | 74 3] 2723 |12 16| 58329 | 9
2| 5783 |71 2] 9981 |52 14| 12498 | 49 ws | 17| 3550 | o1
13| 3497 | 92 13| 1361 |113 15| 8504 |59 18| 30548 | 24
V1T 6614 | 67 14| 473 | 80 YIeT 495|116 11| 5398 |76
15| 3371 | 9% Yo s | o747 | 54 17| 17402 | 41 12| 671 | 68
16| 8325 | 6 16| 23376 | 33 18| 34081 | 19 13| 6180 | 70
L1 295.69 28 L7 176.12 40 L1 10.36 114 L4 76.58 60
12| 13124 | 44 18| 22394 | 35 12| 31868 | 22 Yo s 12070 | 51
15| 1536 | 112 12| 338 | % 15| 7118 | 64 16| 45824 | 13
w2 | 14| 6661 | 66 13| 2040 | 106 w2 |14 | 4987 | 78 17 | 29340 | 29
15| 3034 | 98 14| 9274 |56 15| 2956 | 100 18| 12035 | 45
16| 39867 | 16 w7 | 15| 12767 | 47 6| 2279 | 105 2] 3679 |89
18| 6323 | 6 16| 46048 | 12 18 | 131457 | 2 13| 2286 | 104
11| 7146 | 63 | DI 17 | 2425 | 32 11| 46850 | 11 14| 4430 | 83
12| 3068 | 88 18| 21024 |36 |D2 12| 4192 |8 |p2|wr|1s| s712 |72
b1 3| 4143 |86 5| 020 |17 3| 026 |6 16| 99377 | 4
14| 5695 | 73 16| 9038 | 58 14| 25675 | 30 17| 55030 | 10
W35 | 19716 | 37 W8I | 4954 | 79 W5 | 30301 | 25 18| 13258 | 43
16| 23163 | 34 18| 45135 | 14 16| 16800 | 42 16| 142375 | 1
17| 9909 |53 11| 3406 | 93 17| 43407 | 15 ws | 17| 12682 | 48
18| 32121 | 20 2] 1941 | 109 18] 31920 | 21 18| 20702 | 27
L1 44.97 81 L3 15.58 111 L1 20.20 107 L1 53.70 77
VAT 5513 | 75 14| 3020 | 9 wi |15 | 2557 | 103 12| 2741 |01
1] 9632 |55 YWIrsT a3 & 16| 3554 | 90 13| 1778 | 110
12| 37115 | 18 16 | 12840 | 46 11| 18751 | 39 14| 475 | 84
13| 12478 | 50 17| 19672 | 38 12| 30217 | 26 WOTs | 7305 | 62
ws | 14| 81975 | 7 18| 4487 |82 ws |13 | 38342 | 17 16| 25060 | 31
15| 3152 | 97 11| 7507 | 61 4| 88223 | 5 17| 30600 | 23
6| 130758 | 3 | 22|V 2| 3367 |96 15| 9075 |57 18| 852 |115

18| 68398 | 8
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A (D 1)-F A FAHW2)-EZU(L6)7H 398.679/m’,
B A BHD2)- AN WS)-3-8-37HL3)0] 383.429/
TAB(D D) - BANWS) -S4/ 25(12)0]  371.159/n’,
B A Z(D2)-RCTAW)-L41/F2-2(18)°] 340.81€/m,
TAIBD1)-TRFEAKW3)-24/57-(18)°] 321.219/m”
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A B(D2)-THEEAHW3)-F2H(1L4)0]  187.39/m?,
U AIZD1)-F5FAHWS)-F2H14)0]  166.49/m?,
HAAZ(D2)-1FBFAHW3)-1/AIHL7)°] 143.6 ¥
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Table 6. Importance of defects before inspection by cells
D | W | L |Importance|Rank| D | W | L |Importance|Rank| D | W | L |Importance|Rank| D | W | L |Importance|Rank
L1 13 100 L1 3.0 87 L3 9.8 61 L6 13.2 44
L2 9.1 65 12 12.0 46 14 33.8 27 w5 | L7 0.5 109
L3 8.4 71 L3 10.0 59 L5 19.8 37 18 11.5 51
YId T 14 [ = 4] 21 |3 YIe T o1 |16 | 28 | &
15| 35 |84 Yo s 103 |57 7| 52 |7 12| 91 |66
L6 18.8 39 L6 15.8 42 L8 7.7 72 13 29.7 29
L1 4.4 83 L7 119 47 L1 0.1 115 L4 33.4 28
L2 8.9 68 18 70.7 13 12 7.2 73 we L5 10.9 55
L3 1.6 96 12 1.0 104 L3 1.1 103 L6 86.1 11
wo | L4 90 67 13 2.8 90 w2 |14 | 116 | 49 7] 353 [26
L5 1.1 102 L4 5.6 76 L5 1.3 101 L8 36.0 25
L6 3.0 86 w7 | L5 11.5 50 L6 0.2 113 12 1.4 99
L8 14 97 L6 17.3 40 L8 9.9 60 13 2.9 88
L1 23.1 34 | D1 L7 11.0 54 L1 116.2 9 L4 3.0 85
. 12 16.1 41 L8 9.5 63 | D2 12 11.7 48 | D2 | W7 | L5 8.6 69
13 80.4 12 L5 0.0 117 13 43.2 19 L6 448 18
L4 39.8 21 L6 0.7 108 14 187.3 5 L7 53.8 16
W] 1927 | 4 Yl o7 |7 W] 1344 | 8 18] 50 |80
L6 36.6 22 L8 23.8 32 L6 50.5 17 L6 10.7 56
L7 58.1 15 L1 9.7 62 L7 143.6 7 w8 | L7 1.9 94
18 265.7 1 12 53 78 18 237.7 2 18 11.2 53
L1 1.0 105 L3 20.0 36 L1 0.2 114 L1 5.7 75
VST 17 [ o 4] 195 |38 wa|1s| o4 |110 2| s8 |74
L1 2.2 93 w9 L5 29.4 30 L6 0.3 111 13 2.7 92
L2 36.3 24 L6 12.6 45 L1 1.4 98 L4 10.2 58
13| 422 |20 7] 222 |35 12| 364 | 23 WOTs T 2309 |31
ws| 14| 1664 | 6 18| 54 77 w5 13| 9.1 |10 6| 94 64
L5 0.9 106 L1 8.5 70 14 205.6 3 L7 4.6 81
16 59.0 14 D2 w1 12 4.6 82 L5 2.7 91 L8 03 112
L8 15.4 43
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Table 7. Defect details for non-construction

D|W]|L Defect details

- Mortar finish

Protection against dust, damp, rust
Filling in a gap

Molding

Painting each space and item

Lagging

Windows/doors and joint caulking
Backfill of tiles

Mortar finish

Protection against dust, damp, rust
Filling in a gap

Molding

Painting each space and item

- Lagging

Windows/doors and joint caulking
Non-construction of joint

Wrapping doors

Protection against sound, damp, rust
Molding

Lagging

Windows/doors caulking

Wrapping doors

Protection against damp

Filling in a gap

Molding

Lagging

Finish under the sink

Mortar in the bathroom

Finish around the wire

Backfill of tiles

Mortar finish

Non-construction of a watertight line
Non-waterproof lift

Non-waterproof construction
Non-construction of the conduit
Non-construction of the concentric plug
Non-construction of the electric item cover
Not installed the fire extinguisher

- Non-construction of the drainage system
- Non-construction of the ventilation duct

L3

L5

W3

L7

D1

L8

L3
14

L6

w5

Wo | 18
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Table 8.

Defect details for change construction

D | W

L

Defect details

W3

D2

L1

Finish on the exterior wall
Lack of the granite stone thickness
Filling in a gap

L3

Mortar finish

Material change

Filling in a gap

Lagging

Change finishing material
Gradient defect

Finish around the wire

L4

Safety painting
Gradient defect

Filling in a gap
Lagging

Spray coat thickness
Block specification
Lane painting

Finish around the wire
Lagging

Curb construction

L5

Mortar finish

Backfill of tiles

Filling in a gap

Molding

Finish around the wire
Finish around the wire
Lack of marble thickness
Full painting

L6

Filling in a gap

Floor height difference
Gradient defect

Tile construction

Full painting

L7

Wrapping doors

Filling in a gap

Molding

Floor height difference
Floor finish

Lack of marble thickness

L8

Mortar finish

Filling in a gap
Backfill of tiles
Gradient defect

Floor height difference
Wrapping doors

Finish around the wire

w5

L3

14

Insufficient waterproof thickness
Downgrade

Non-waterproof lift
Non-construction of a watertight line

W6

L6

Various facility changes
Pipe spacing error

L6

Poor installation of inspection box
Poor glass construction
Poor sash size

L7

Change glass

Glass thickness

Poor construction of wooden window frame
Poor door/gate construction
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