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Abstract

There have been frequent reports of schedule delays due to various risks of remodeling projects, which are different fron
new construction. Therefore, this study was carried out to analyze the risk factors inherent in the remodeling project anc
the likelihood of schedule delay occurrence in the remodeling construction work. To analyze the relationship between the
risk factors and the likelihood of schedule delays of remodeling projects, (1) a prototype of the office building remodeling
work was developed through the analysis of existing case and literature, (2) a questionnaire survey was conducted on 2
construction managers who have been or are currently conducting remodeling projects, and (3) after evaluating the
reliability of the collected questionnaire results, the relationship between the two elements, which denotes (i) likelihood o
schedule delays per each work, (ii) importance of risk factors, and (iii) risk factors affecting schedule delay in remodeling
work, was suggested. Using the results of this study, it is expected to develop a plan for preventing the schedule delay o
the office building remodeling work through control the risk factors that may cause schedule delays.
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Figure 1. Work prototype of office building remodeling projects
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Table 1. Risk factors causing the delay on remodeling projects(9)

Phases Risk factors of the remodeling project Risk 1D
Insufficiency of the drawing documents
and maintenance historical data for the Ri
existing building
. Difficulties in identifying physical
Feasibility performance conditions of the” existing Re
analysis building structure
phase Difficulties in identifying physical
performance conditions of the” existing Rs
equipments
Difficulties in identifying. the existing R
underground_Utilities
Insufficient scope and plan for the R
dismantling works
Insufficient plan for the reinforcement and Re
repair methods
Insufficient plan for the building resident's R
movement ’
i Floor layout design without consideration
grewg?ilggeﬁr?g of the floor Ievelgon the existing building Re
hase 'HVAC and electrical installation design
P without consideration of floor height on the Ro
existing building
Design_ without considering the acquisition
availability of the materials adopted during Rio
the “existing building construction
Insufficient feedback among project design R
disciplines i
Insufficient communication among the R
project participants 12
Insufficient management capacity of the R
sub-contractors 13
Interference of the HVAC and electrical
systems between working area and used Ria
I
Change orders Ris
Construction  Damages on the existing structures due to R
phase dismantling” work 16
Damages on the waterproof performance R
due to dismantling work 17
Differences between design and site R
conditions 18
Fire and safety accidents Rig
Claims of building occupants durin
remodeling works due to noise, vibration, Reo
and water leakage
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Table 3. Detailed profile of respondents

Remodeling experience (projects)
0 1-2 3-4 > 5

Work experience (years)
1-5 6-10 11-20 > 21

2 " 16 - 19 10
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Table 4. Reliability statistics
Risk factors Cronbach's alpha Number of items
R1 0.7838 8
R2 0.722 8
R3 0.722 8
R4 0.724 8
R5 0.765 8
R6 0.780 8
R7 0.831 8
R8 0.738 8
R9 0.718 8
R10 0.724 8
R11 0.774 8
R12 0.845 8
R13 0.883 8
R14 0.705 8
R15 0.892 8
R16 0.777 8
R17 0.705 8
R18 0.877 8
R19 0.834 8
R20 0.777 8
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Table 5. Relative occurrence likelihood of schedule delay on each remodeling work

WD Woe  Domame  Sepdfiono sweshowe B o Eawpnen s
R1 2 24 20 12 11 9 12 12
R2 0 18 21 19 7 5 10 7
R3 0 14 8 2 3 9 23 16
R4 2 22 12 8 3 5 7 9
R5 0 22 17 13 4 5 3 3
R6 1 9 25 15 1 2 2 2
R7 26 5 3 4 0 8 2 2
R8 1 2 8 16 4 23 13 10
R9 1 5 3 8 2 19 24 22
R10 0 3 3 1 18 19 6 6
R11 0 3 2 7 9 22 19 19
R12 4 6 6 9 10 21 16 15
R13 3 13 13 17 11 17 12 12
R14 0 5 2 3 4 18 25 26
R15 4 10 11 17 15 23 21 19
R16 4 21 20 14 8 5 4 4
R17 1 13 14 12 9 10 4 3
R18 1 13 15 18 14 20 18 15
R19 4 16 11 13 12 17 12 11
R20 4 16 11 19 9 10 4 4

Total response 58 240 225 227 154 265 237 217
nkgi%lggé?%) 3574 14.787 13.863 13.986 9.489 16.328 14.603 13.370
Ranking 8 2 5 4 7 1 3 6
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Figure 2. Occurrence likelihood of schedule delay

HINBAL, AL olREA} w0® Z71Ae FR5A]
o 0w et
4.2 2|2 HE ZAe] 2Aa3 Q0IH E2F
cheom, elmel gAe] 2e] THglo], 2wy
Ao} B7IAAE oSl A adld FREE kel
2ol sl
1) 7t7b0] AESEAL 217b0] Bl @elo] 87 Al
Hg 372|948 opr|3t 7RsAo| gtk W3t At
= AR % (o2 So), Teble 6ol4] A9k 12
“al~3 991 RI (/)2 A%20] £H U §A)8s v
olF] R2)o] “5'7Ho] B (HATAL BAHATAL

al
o

Table 6. Relative importance and ranking of each risk factor

Risk Response frequency of respondents on each risk factor yielding schedule delay of remodeling works sum Relative Rank
ID 12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 importance

R1 57 53273277 2216021177 1 42 1 2 45 4 2 102 6.285 3
R 4377 0331632315032 13704312 43313 8 5.360 6
RR 542502112322 1507 1113272241342 75 4.621 14
R4 4 452011172121t 10022131651 25152 68 4.190 15
R 52750131 122312101 125¢0721223132 67 4.128 16
R 2372013212131 2101 1130721212232 5 3512 18
R ¢+ 56101t 111111t 12001132271 131111 48 2.957 20
R 35540222622 3050021540%7 2122352 77 4744 12
R9 33530365 2333231 0214407 22263332 8 5.176 8
RO 1+ 2 41t 021022211 41012420861 165211 5 3450 19
Rt 4 5 4 3 00 31 451 4030042540532 7 14 4 3 81 4.991 10
Rz t 58 7 060 4235371410517 40713203 21 87 5.360 6
R3 6 777 0031 25770300427 7071172221 98 6.038 4
R4 2 6 2 502 333334531032 2516 22333142 8 5.114 9
R'5 7 4 87 00527837 06005157 17237151516 2 120 7.39%4 1
R6 4 3 8 403 337 3231 41022240282 123302 8 4.929 "
Rtz 3 2 2 4 012 1t 51110400217 307 2152432 66 4,067 17
R 6 7 8 7 02 41 47 47 37 00517 7072124722 114 7.024 2
R9 778 80031t 77170500437 3062122122 9% 5915 5
R0 3 5 7 4 0 02 1 7 1 37 2 01032 2 3282 231222 77 4744 12
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Table 7. Occurrence likelihood of the schedule delay on each work according to each risk factor

Risk ID Move Dismantle  Strengthening works superstructure works Exterior works  Interior works  Equipment works Electrical works
R1 0.069 0.828 0.690 0.414 0.379 0.310 0.414 0.414
R2 0.000 0.621 0.724 0.655 0.241 0.172 0.345 0.241
R3 0.000 0.483 0.276 0.069 0.103 0.310 0.793 0.552
R4 0.069 0.759 0.414 0.276 0.103 0.172 0.241 0.310
R5 0.000 0.759 0.586 0.448 0.138 0.172 0.103 0.103
R6 0.034 0.310 0.862 0.517 0.034 0.069 0.069 0.069
R7 0.897 0.172 0.103 0.138 0.000 0.207 0.069 0.069
R8 0.034 0.069 0.276 0.552 0.138 0.793 0.448 0.345
R9 0.034 0.172 0.103 0.276 0.069 0.655 0.828 0.759
R10 0.000 0.103 0.103 0.034 0.621 0.655 0.207 0.207
R11 0.000 0.103 0.069 0.241 0.310 0.759 0.655 0.655
R12 0.138 0.207 0.207 0.310 0.345 0.724 0.552 0.517
R13 0.103 0.448 0.448 0.586 0.379 0.586 0.414 0.414
R14 0.000 0.172 0.069 0.103 0.138 0.621 0.862 0.897
R15 0.138 0.345 0.379 0.586 0.517 0.793 0.724 0.655
R16 0.138 0.724 0.690 0.483 0.276 0.172 0.138 0.138
R17 0.034 0.448 0.483 0.414 0.310 0.345 0.138 0.1083
R18 0.034 0.448 0.517 0.621 0.483 0.690 0.621 0.517
R19 0.138 0.552 0.379 0.448 0.414 0.586 0.414 0.379
R20 0.138 0.552 0.379 0.655 0.310 0.345 0.138 0.138
Sum 2.000 8.276 7.759 7.828 5.310 9.138 8.172 7.483
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