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Recently, defects that occurred during the construction of apartment houses have become a social issue. Defects in apartment
houses lead to waste of resources and economic loss, causing psychological and physical damage to customers, and a decrease
in reliability and financial loss to construction companies. The purpose of this study was to analyze the impact of defect occurrence
according to the difference in project management level in the apartment housing construction stage, and to investigate the extent
to which the project manager's experience affects the defect occurrence rate. For the empirical analysis of the study, statistical
analysis was conducted using data collected from 130 actual projects. The results of the analysis showed that schedule management,
cost management, and quality management had a positive effect on reducing the defect occurrence rate in the execution stage
of apartment housing construction, while human resource management productivity had a negative effect. This study theoretically
demonstrated the importance of project management, and in practice, showed that schedule management, cost management, and
quality management should be faithfully performed in the execution stage to reduce the rate of defects after project completion.
It was also suggested that hiring an experienced project manager would help reduce project defects.

Keywords : Project Management, Housing construction, Construction defects, PM experience
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u] % PMI= PMBOK Guide 67H2017)[31]0 A == 2]
EE BE 94e 9lste] FReke ZrAsg dow
AR, vl AE, ARE GEelU7] S8 A4
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RFARE FHAI7] okl B A4, 4, w7
1Y 52 ZeAE B0 A85hs A oleha 4o s
glon, ZzAE ple) Gelt 245 vt 274 A
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<Table 1> Project Management Definition by Organization

Standard or
Organization| Instructions Definition(explanation)
(Year)
The process of initiating, planning,
executing, controlling, and closing a
150 ISO 21500 |project to achieve specific goals and meet
(2013) specific success criteria within the
specified time, cost, and quality
constraints.
The application of knowledge, skills,
tools, and techniques to project activities
to meet project requirements. Project
IMPA ICB 4.0 | management is accomplished through the
(2015) appropriate application and integration
of the 42 logically grouped project
management processes comprising the
5 Process Groups.
The application of knowledge, skills,
tools, and techniques to project activities
PMBOK  |to meet the project requirements. Project
PMI Guide 6th | management is accomplished through the
Edition appropriate application and integration
(2017) of the 49 logically grouped project
management processes, which are
categorized into 5 Process Groups.
The planning, monitoring, and control
of all aspects of a project and the
PRINCE2 | motivation of all involved to achieve the
AXELOS (2017) project objectives safely and within
agreed time, cost, and performance
criteria.
The art of directing and coordinating
human and material resources throughout
KPMA GPMS the life of a project by using modern
(2020) management techniques to achieve
predetermined objectives of scope, cost,
time, quality, and participant satisfaction.
£, A ATFASE Z2AE welo) e B
Aolsta gom, AT AN2E TRAE BF /1Y
of mfdti gt A¥S B3l HTE AL QU
WS Aesks Aow Jostal 9lom, Kerzner[15]+
2 AE Bt ZRAE B 99t 54 BAY %
Ae aga] 99 URel £3 A9 3 A4 492
Bgdlol, ol Hush) AY, WA BEHE B
ZLolgkar gHgskaL glom, et 2] 2 AE ddE
ZRAES B olARARES] LFE FF A7)
98] 714, A4, 22 AR HEse] TR AE B
g 94 ) 9 A, /19, vhdel A A9 e sk
Row Aosgon, 3% 3)E Z2AE B
TRAES JgHor gy 9lste] Ao Al
ot A, AYLTFEA, BAF A, ALY S
@ AFe S, o] AYL Ads A olgka 4o

211

op 2 K o
tlo ot ™ Ky

<Table 2> Concepts and Definitions of Project
Management

Preceding

researcher Definition of project management

Management and completion of the process by
achieving results with the capabilities possessed by
the company

Jeong et al.[12]

Activities that plan, organize, supervise, and effectively

Kerzner[15]  |control the resources of a company to achieve short-term
goals

The activity of applying various skills, techniques, and

An[2] knowledge to a project in order to satisfy the

stakeholders involved in the project.

Establishing a plan for the quantity and quality of work,
work requirements, necessary resources, and work

Kang et al.[13] methods required to successfully complete a project,

and executing this plan
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A e 45 it o A4 %S
e Aketar speiek

olZl% 9l[26]9] ATl MEH ZIZAE wjLU A9
P AFe T2AE FWHEY EFE TFE 7
&, TRAERY TYYES ALsts 7%, 7124 o
oPe]7)4 ZRAE AEX duo] XA Z2AE 3}
o] AT A2, 71w Ao B3t Tl e
g g Qo BE 39 24, A4, dFA FEE
Tala ddsto] 7 HA Y e AT F U=
Al E B3 Z2AES ERx3 AHE G staA dhe
Aoletal stk olefgt TR AE wjL]A] o gl ek
TE& AEH0R 9] A3, Aol ~Ed=E A
goun, T JEFS HAd ZRAE iy s 224
E A Ao 9dFgS nvka s Th14, 18]

TETH A ZRAEA ZIAE oA uf$-
8% 9gs s, 94 2 Fd9e, hdHy F
S A, AlF Bl LA 5 e HAE g
o ibatar X elsfof shv, meba 1A HEo] Ba WA
3l 7= Aol aHh

&t 2K Defect)= THEEH FElE Ao sl 9ot dnb
A ARA A= o F, AT Woluh dAATE o 3E A4
o] Ay} Zzlo] R AP E on|siH, Rl =
ol AzEo] UnkHoR Sudjof & FA Y H5S
GA kA gk AP = g ejstal sl Aol A
oJsf ztFofof & 7}E F5g LIshe 4F FEelA
TAE A A5 sk & ¢ lrH9]

TErHdEy AldE ARTxe] waEw FEFEe
SARE FAMEe ARom Q% #d, A, HEH, EF,
Ast, B, T3, o, WY Sol BAEe] dEE ke
AAE] b, VT B nEde] AgE 29E A
=R gejsta olvk

YUt A B FEFEAY T FHOE
ojFolxl ®h, FHtol 5of saxEe] FEFH tgt
w4 7ol AsstA o sAow Weksta gt
[24]. 2 FaRe] o}FE F4 8 o] EotbA
7150l A 3hek o}l E LA g e Ate] W T} volA]
il ofBtE Agte] whe FE Faxpst FEA 1] A
ZYaA He= delol Hol £ AA7F "fHT).

TETFHE bk AN FA 9 sk Bl vE
ol whe} F5FE o] FAFAE BAEta 9lon, F4
TAHE ATk Ento] Frbstal W 9 Ao R o]
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7Hd 10 ZRAE #eE)= 35T A4 sARA A A el vAE GFe] 2k Aol
o 584 &S vE Zeltt 7Hd 2-3: ZRAE wiyA AY Sl soldl et
7Hd 11 Z2AE dARE s e A st A9 e v5FY ZRAE spab
Aol T84 FdS vE Fol. A el wAE gge] dd Alojrt
7Hd 12 Z2AE A7EE e A st 7Hd 2-4: Z2AE vfUA FE STt goldel wet
Aol T84 FEdE vE Flol. AL A L FEFY A =L
7Hd 13 Z2AE FA3EE 3o 4 ZRAE AE s el v Go] Eebd
SR gl A4 4 M)A ol Aok,
7P 14 ZRAE QIAAI ] YL e 2
B ZRAE A ghel 344 GBS 3.3 M40 TAM Ho|
w3 Zlolth
2 ATE S W 224 = <Table 3>3}
ZRAE YA Z2AE R 495 L 1 B ATE A A SENs T dAdeE A8
Mol thekek Q5 wAste] ZRAE] IA, g, F A& AAEE AolE AL, dArtRYs
A So dE A FHsE GBS 747 Aolu2]. = ZF Sl S ity TR Sl AA FE 947t
SAEY S5 B BHAYOR A% A& dAd 9 Aol FAUAE WY F9 Z2AE g5 FAR
A3 ZeAE welel & AdAel ZaAs A @ AdA Bk 95E, QAL A TrAE
G4t 245l ZRAE 43 Aa e Fasu, FARYelN Y Ao 190 jEele sy Arz
o A el Zuds Yol Fad 29 F st A
oltH13]). Z2AE WA gFe ZRAE Hute] 4
(H)e] FEFE vFIvs AT, 19, 28] 5ol Atk &
AT L 919k L APAT A¥E vigor e 4, HIAD BN
e 7pae Agsan
41 RIBAE W 2MuY
M2 ZEAE WA Y 057 Solyl we xx
AE Fa|= FEFE AM] shapral 7hao] T 2 dye Z2AE B geFY 1449 siap 2
QA JFS vd Aotk of mA= dgE AL, 1 GFge] M BE A=
74 2-1: ZRAE wjUA AF 3157} Solde] wp Skl wE of Wl ZfelS moli=x] hobr i} hgith
AT TR A4 Zode s AT 6 AEE V) 2ARE TEFY A4S AR
A 7o) m)H = odko] el Aoluk o= st gle AdA 20128 5-H 202297H4] 119
74 2-2: ZRAE wjUA AF 3157} Solde] wap o 2AH FdHEY FEFE Z2AE 130 A4S dolH
Asbphes BEEE AM ZoAdE s o sdA 2E@ AF dolHE ALEEIT
{Table 3> Definition of Variables
Variables ltems Operational definition References
Schedule The ability to plan and coordinate the schedule of a project, including project schedule
management management planning, schedule development, and schedule control.
Cost The ability to plan, track, and control a project's budget, including planning project PRINCE2[3]
management cost management, determining cost budgets, and controlling costs. . Browrtl[SE i8]
. roese et al.
Project management Quality Thﬁ? ability toi plan and pe-rform a series qf activit.ies to ensure the quality of 2| Kim and Yoon[20]
management project, 'mcludm'g the estabhshrpent of a project quality management plan, definition |pp oK GUIDE[31]
of quality requirements, quality assurance and control, etc. Schieg[32]
Human resource | Includes project team organization and planning, staff acquisition, staff management,
productivity etc.
Kerzner[16]

PM experience

Project performance experience at the time of designation as a project manager

Kim and Kang[19]

Customer satisfaction
(Defects)

The number of total defects that occurred during the occupancy period divided

by the number of households

Du[7], Ha et al.[9]
Lee[27]
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%L%%L 3T
U%

El

IBM SPSS W7 255 &-&

AbdH] TR 2,000 o]3H7} 61.54% =

st om, At 4 FEE 500~1,50041 7} 70.0% 07, =
ZAE AY ZUAAME 13 &=

shof 41

WU A7t 63.85% 2 7Y We Aoz LRt

(Table 4> Characteristics of Research Data

of\
S

Item Range Frequency Perci(;n)tage
0~24 months 16 12.31
24~30 months 56 43.07
Project 30~36 months 51 39.23
duration 36~42 months 3 2.31
42+ months 4 3.08
Total 130 100.00
0~100 billion 24 18.46
Project 100~200 billion 56 43.08
contract 200~300 billion 22 16.92
approximate) 400+ billion 15 11.54
Total 130 100.00
0~500 units 15 11.54
500~1,000 units 44 33.85
. 1000~1,500 units 47 36.15
Household size | 15002000 units 20 15.38
2,000+ units 4 3.08
Total 130 100.00
1 time 47 36.16
2 times 36 27.69
PM 3 times 22 16.92
experience 4 times 13 10.00
S+times 12 9.23
Total 130 100.00
43 AT AHE
43.1 39%A
ZRAE #Y7t T 7149 sk wAo] v A=
Fs A7) 9 /M 1S 1S53 2 <Table 5>
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<Table 5> Result of Regression for H1
. Dependent Independent 2
Hypothesis variable variable B SE B t P F R
Hl-1 Defects reduction Schedule 202 059 290 3432 001 11.780™ 084
H1-2 Defects reduction Cost 128 073 153 1.751 .082 3.067" .023
H1-3 Defects reduction Quality 251 073 290 3.429 001 11758 084
Hi-4 Defects reduction | Uman resource -124 061 -178 2,045 043 418" 032
productivity
"p<0.1, “p<0.05, "p<0.01
S, EAR AAAE B TEED AU o ARk T 4 IR Aok veiAn
9l o}X} #aol 344 FEE v Aoy vk 7id
1-45 AZ3 A3te] B4 22 Avrd, B=-0.178, = 432 ZARAEA
-2.045, p<0.05 FTOo =2 IRIH o] FAASE fFofdt A T2AE A, Arhte, FA3E, AL e
o2 Yeht 7Md 142 AYETh geky T2AE & g shak B 2 ge] Al ZRAE vy
g Al Z2AE AR Aol =&7E o 2H ) B4 A= <Table 6 > H-E <Table 10>9
AP A hao] H()o AFL WAL Ao BAH  AAH el 2
ALY Aol e FEFY AM A4 W 4l SPAF RES 91 24atE 2 54
FAH @Rk Aol Ba FUH ASR FoH ZW 9 £AES <Table >4 AHH, TZAE wAe] A
NAE FESAT, S B SHAAE Y8 4 P 315 St nieh TR0 QAL e Aol
< 7138 F dde A & 7 Aok ol A FA7F FEFY S B4 o vAE e A= Bl
YU JZ=sh A Emold AS- AlF dFelA 4F TAZE 2 B4 Hdnk
S = glrhar Adstar Qi) olefst At T2 AE A, ZZAE wjUA ] FE 35 Fote et A
AHALRT ] Yol HHY FHS FAE FRAL  Besh FEFY oA A dho) VAL gL e
a5 SETY dd Add A9 e R stolas A 208 43E Dol BANA £AS
PO g Qg A dsole Eatar, st Aol <Table 7>l 4 Aurd, 9 2GA 9] #2]8HE p=0.199
of Y-S 71 F oz AEd AR 8 2 Folatx] &S A Oi e} T2 AE wjyxo A
e A 15 27tel W) AgBL kA B e feld
ZZAE dAQHe, AriAe, #AHE, 28 AR TS A &= AoF Ve
A Qe FEFY A3} e TRAE S0 9ol o]k meAE vUA 4F 147 a0 |
A AR AP AERA FAS ITS Sith olE & A dAB/E I} SR BA 7ol FEle o S u XX
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<Table 6> Regression Results Tests by Individual Performance Variables
Multicollinearity Statistics Results
Model B t p y
Tolerance VIF
(Const) 3.019 46.157 .000
Schedule 145 2.548 012 907 1.102
Cost 082 1.186 238 882 1.134
Quality 192 2.748 007 926 1.080
Human -138 -2.361 020 866 1.155
PM experience -.027 -0.507 .613 .826 1.210
Schedule-PM .027 0.584 .560 811 1.232 Rejected
Cost-PM .029 0.519 .605 .832 1.202 Rejected
Quality-PM 125 2.073 040" 921 1.086 Accepted
Human-PM 093 2.209 029" 858 1.165 Accepted
Dependent Variable : Defects reduction, *p<.1, **p<.05, Mp<.01
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<Table 7> Stepwise Regression Results for H2-1 Tests
by Individual Performance Variables

Mdel | R [ F | B | t [p-vale
Step 1
miﬁg;:;‘]lzm 084 | 11780 | 290 | 3432 | .001™
Step 2
Schedule 278 | 3281 000"
PM experience 096 67 110 | -1.291 199
Step 3
Schedule 206 1.152 251
PM experience | .098 4.547 -.196 -954 342
Schedule:PM 114 463 644
Dependent Variable: Defects reduction, *p<.1, Mp<.05, ***p<.01
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<Table 8> Stepwise Regression Results for H2-2 Tests
by Individual Performance Variables

Mdel | R | F | B | t [p-vaue
Step 1
Cost management| 023 | 3067 | 153 | 1751 | 082"
Step 2
Cost 136 1.545 125
PM experience 038 2482 120 | -1370 173
Step 3
Cost -.094 -.534 .594
PM experience .055 2.430 =518 | -1.866 .064
Cost-PM 449 1.508 134
Dependent Variable : Defects reduction, p<.l, **p<.05, ***p<.01
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<(Table 9> Stepwise Regression Results for H2-3 Tests
by Individual Performance Variables

Model | R | F | B | t [p-value
Step 1
ma%:;ﬁlyem 084 | 11758 | 290 | 3429 | 001
Step 2
Quaht?/ 105 744 292 3.481 .000*
PM experience -144 | -1.717 .088
Step 3
Quality -.026 -.140 .889
PM experience | .131 6336 | -.667 | -2.374 | 019"
Quality:'PM .637 1.948 054"
Dependent Variable : Defects reduction, *p<.1,”p<.05, mp<.01
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<Table 10> Stepwise Regression Results for H2-4 Tests
by Individual Performance Variables
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<Table 11> Summary of the Hypothesis Tests

Model | R® | F | B | t [p-value
Step 1
Human resouree| ) gy | 178 | 2,045 | 043+
productivity
Step 2
Human resource -.162 -1.852 .066*
- .045 3.013
PM experience -118 -1.348 .180
Step 3
Human resource -.625 -3.888 | .000%**
PM experience 125 5.981 -.843 -3.658 | .000%**
Human-PM 954 3.380 | .001***
Dependent Variable : Defects reduction, p<.1, ~p<.05, = p<.1

Hypothesis Content Results
Hl1-1 Schedule management — Defect reduction | Accepted
HI1-2 Cost management — Defect reduction Accepted
H1-3 Quality management — Defect reduction | Accepted
H1-4 Human resource managemeqt productivity — Accepted

Defect reduction
Schedule management — Defect reduction
H2-1 Rejected
PM experience
Cost management — Defect reduction
H2-2 1 Rejected
PM experience
Quality management — Defect reduction
H2-3 Accepted
PM experience
Human productivity — Defect reduction
H2-4 Rejected
PM experience
Project management ‘ Project performance ‘
Customer satisfaction
(Defects)
Rejected

<Figure 2> Results of the Regression Analyses
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