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ABSTRACT

Managing mega construction project is a very challenging task due to its large scale and complexity. To deal with the challenge, progress
measurement must be estimated reliably and effectively. Many researchers have presented progress measurement methods, but
previous studies are limited to single or several types of facilities. Thus, they have difficulties to being applied to mega construction
projects that covers multiple facilities. To overcome the limitations, this paper proposes a progress measurement framework
considering characteristics of mega construction projects. The framework consists of four phases : development of Work Breakdown
Structure, determination of weights of main facilities and sub facilities, and calculation of the integrated progress rate. To validate the
proposed approach, a case study of Sejong city in Korea was performed. The results of the case study showed the applicability of the
proposed framework and confirmed that it enables to reliably measure progress rate of mega construction projects.
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74 el o 2 A EE MAe 397 Z4Hh(Estimated
Percent Complete Method, EPCM)3} 73344 Algk =4 vhH<l
A =k =W H(Physical Progress Measurement Method,
PPMM), 2|3l sufjefel|x] drbAo = #A.83slar = A8)7]4d

(Earned Value Method, EVM) # o] glom z}A|sk A}ake
olgfje} Zth.

(1) 337% Z2PY(Estimated Percent Complete Method,
EPCM)
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(2) A 2RIF SPE(Physical Progress Measurement Method,
PPMM)
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Table 1. Weighting Standards of Main and Sub Facilities

Main facilities Sub facilities Weighting
standards
Site renovation |Site grading, landscaping and others|  Area (m®)
Traffic and Inter city road, suburban road
. . ’ ’ Length (km
transportation bridge and others ength (km)
Supply of city | Water quality management, waste | Project cost
and disposal disposal/treatment and others (KRW)
. Pl:lbll.c Public office, city hall, education Area (mg)
institution office and others
Welfare and Comple>.< f:c.)mmumty, cultural Area (i)
culture facilities and others
Education Elemenm, mlqdle and high Area (mg)
schools, university and others
Housing Apartment, detached house Area (mg)
and others
Business Shoppmg district, multipurpose Area (i)
commerical complex and others
Etc. Medical, religion and gas Area (n)
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Fig. 1. Work Breakdown Structure of Sejong City Construction Project
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Table 2. AHP Importance of Main Facilities AR 229t 2419 tigk o7l F8 A
EYR=t=1 51 = JEIT I L 1 PER=]
Important Factors AHP | Percentage | Importance FTHEES NI 8 AV 7FSAE Table 29 2ok 2 Hw
P Importance| (%) Rank ZAIA] CT L 0.1428 %2 VFERET, n=9<1 RI Fhe 1450] 22
Site renovation 0.129 12.9 3 CR 72 0.0985% AF==|3ivk dubd o2 HizAfe] 2 gho]
Traffic and transportation 0.187 18.7 1 SE3kx0 sk dBA HIIE 3 Al gisia] 3] H)S
Supply of city and disposal 0.137 13.7 2 (CR)®] 10% oJ3te]d Frofshrtal & 4= 9l 2(Song, 2013),
Public institution 0.093 9.3 6 B ARz} Ay ke golstdt 4 gk
Welfare and culture 0.074 7.4 8
Educati 0.113 11.3 5 - -
— 4.3 WBS SIQAIAE JISR| AR
Housin, 0.132 13.2 4 . - - —
wohne OhtE AREAE FAISRE Faalde) Slsiape] g 7k
Business 0.078 7.8 7 _ _ _ _
g TR 7 S9SB4 weslel AgShes ek Fa
Etc. 0.057 5.7 9
APt sRerde] AlTE GRRERAAIWBS)E 7o = ik
7} 504038 B91189] 715 AAgke T Table 35} 2k
Table 3. Weighting Results of Sub Facilities
(1) Site Renovation Facilities
Life zone Site grading (A) Landscaping (B) Sum (C=A+B) Site grading ratio (A/C)|Landscaping ratio (B/C)
1-1 5,313,057 2,233377 7,546,434 70.4 % 29.6 %
1-2 2,244,850 708,195 2,953,045 76.0 % 24.0 %
1-3 1,147,263 142,583 1,289,846 88.9 % 11.1 %
1-4 2,034,087 657,532 2,691,619 75.6 % 24.4 %
(2) Traffic and Transportation Facilities (3) Public Facilities
Type Length (km) Weight (%) Type Area (m°) Weight (%)
I i 118.4 . 1
nter city road 8 66.5 (?ef]tra ' 780,097 533
Transit-oriented road 253 143 administration
Inner connection 3.6 2.0 National 249,099 17.0
- administration ’ ’
Ring road 30.6 17.2
Local administration 172,664 11.8
Total 177.9 100.0
Govemmeflt-ffmded 222,988 153
research institute
Transfer parking 38,048 2.6
(4) Supply of City and Disposal Facilities Total 1,462,895 100.0
Cost
Type i Weight (%
P (Hundred million won) ght (%) (5) Welfare and Culture Facilities
Electricity supply 3,141 12.8 Tyep Area (m2) Weight (%)
Group energy supply 12,035 49.0 :
Multipurpose 349,761 494
Gas supply 657 2.7 community
Communication 183 0.7 Welfare support 124,443 17.6
Water quality mgmt. 3,707 15.1 Sports complex 145,035 20.5
Automatic clean-net 3,858 15.7 Art center 14,630 2.1
Waste disposal 983 4.0 Museum 74,000 10.4
Total 24,564 100.0 Total 24,564 100.0
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Table 3. Weighting Results of Sub Facilities (Continue)

(6) Education Facilities

I

(7) Business Facilities

AAHZ Aol ARt A

Type Area (m®) Weight (%) Type Life zone Area () Weight (%)
Preschool 56,053 2.1 1 1,864,852 29.5
Elementary school 756,518 289 2 1,700,677 26.9
Middle school 415,149 15.8 3 971,764 154
High school 425,498 16.3 ) 4 357,492 5.7
Special school 28,029 1.1 Business 5 468,064 74
University 938,605 35.8 6 924,724 14.6
Total 2,619,852 100.0 S 31,184 0.5
Total 6,318,757 100.0
(8) Housing Facilities
Type Life zone Area (m’) Weight (%) Type Life zone Area (m’) Weight (%)
1 3,368,237 24.8 1 941,852 29.7
2 2,484,167 183 2 185,545 5.8
3 1,648,556 12.1 3 - -
4 117,448 3.7
Apartment 4 920,824 6.8 Detached house
5 567,591 17.9
5 2,086,320 154 P 622,002 196
6 3,060,280 22.6 S 731,546 231
Total 13,568,385 100.0 Total 3,165,983 100.0
(9) Etc Facilities
Type Area () Weight (%) Type Area (m°) Weight (%)
Medical 426,682 36.9 Gas 29,276 2.5
Religion 230,984 20.0 Parking lot 443,117 384
Funeral 17,293 1.5 Sports 7,890 0.7
Total 1,155,242 100.0

14 53 =g =3

O AlEAlY] A8 Eq. 3), 94 =38 AP 7153
(Tables 2 and 3)9} 27 71&(d. BAKIL] A9 34 45
g (km)yE E83te] I o & B3l =A] A AdEE
ZF g e B8 4 Qi

WA 20159 129 71RO 2 ZHW thfE BA] A X8-S
AR 37.4%2 YeR}H, o] AN AREAIE T8k
FoAAE e g theo] Table 49} 2t} o] AJ-A 3
Alde] 71 wo) T, TR 2 WA, TAISE
2 i, FARZRY 59 Folth

2015 1242 ARsA] ZA] 218 374%%1 7392 7 AgaE
AEEe thee] Table 59 2tk

$l9] Table 5ollA}F 2] 2015 1292 7|& AEAE 74
A= gHde] 7P =i O tRo = Ve e Sgel,
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Table 4. Construction Progress Rate of Main Facilities

Type Progress (%)
Site renovation 354
Traffic and transportation 58.9
Supply of city and disposal 47.7
Public 65.8
Welfare and cultural 20.5
Education 26.7
Housing 224
Business 17.9
Etc. 53

303 248 oty ZIERE S TR ARSIk T Aol
Foee A FEolr, s4ed

A = APtk

g

Re FYT
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OO%__ %'04 I:]'



Table 5. Construction Progress Rate of Life Zones

Life zone| 1 2 3 4 5 6 S Etc

P
TOBTESS | 7361 29.5 | 299 | 102 | 0.0 | 1.0 | 444 | 582
(%)
100%
80% -
60% 478%
\ 39.2%
40% - -
20% ‘ I 13.0%
0.0%  0.0%
ol e
Very high High Average Low Very low
(a) Validity
100%
80%
56.5%
60%
40% 1 26.1%

17.4%
20% 1 .
I . 00%  0.0%
Very high  High Average Low  Very low

(b) Applicability

Fig. 2. Survey Results
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