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Analyzing Planning Performance of Road Construction Projects Using Preliminary
Feasibility Analysis Data
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Abstract : According to the post evaluation scheme in Korea of a public construction project which is more than 30 Billion KRW,
project performance is evaluated by investigating outcomes and effects of the construction after the completion of the project.
The current post evaluation results can be used for planning and estimating a construction project in the future. However, it
is not easy to utilized for an on-going project because the system does not provide the phase-based performance of a project.
Although project planning performance is important for project initiation, few attempt has been made to evaluate planning
performance in Korea. The purpose of this study is to provide a conceptual performance evaluation of planning performance
using preliminary feasibility study conducted by Korea Development Institute. This study developed a planning performance
database using data extracted from preliminary feasibility study reports of the completed 354 road construction projects.
This study analyzed the performance of the planning stage of road projects by developing absolute metrics such as standard
construction cost and standard construction schedule based on a Lane-Km. Using the standard construction cost and schedule
metrics, the planning performance was analyzed by project characteristics. The results of this study can be used for phase-
based performance evaluation from planning phase to construction phase.
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Table 1. Preliminary Feasibility Study Database Information

Category

Project Name
Region Classification
Duration (Day)
Number of Lanes
Length (Km)

Bridge Length (Km)
Bridge Length Ratio (%)
Tunnel Length (Km)
Tunnel Length Ratio (%)
Total Project Cost (Billion¥)
Direct Construction Cost (Billion¥)
B/C Ratio

Project Information

Facility Information

Cost Information
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Fig. 1. Standard Construction Cost/Duration
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Shal QUL B AF0IAE Lane-Km HIE 7|E0F Gl=
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HOF T tI(Kme} Lane-Km)QF AMIH] 7H0] A3
& EM5ith

SAXOE & AIHI9 & AF 7 AEASE 080691
HHOl Lane-KmQte] &A= 0.868= HIWA =& &
HHAE LEINE 02 BAECE SeAzg HIg
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Table 2. Correlation Coefficient between Km and Lane-Km

Variable | Variable Il Correlation Coefficient | p-value

Total Project Cost | Road Length(Km) 0.806 0.000
. Road

Total Project Cost Length(Lane-Km) 0.868 0.000

3.1.2 BF SAHI/SAPIE 22

(Fig. D& E2AEAIAS] FESAIYH](Total Project
Cost/Road Length), EEEg% (Direct Construction Cost/
Road Length), 352 AF|ZHConstruction Duration/Road
Length)& AR AAF 18 (Box Plot) Q2 F§IgH 0]
Ll afg AMHQ Qibi= AFRRISE Soff 295, 4 5
S, g o2 grigh = Atk JI-HoflA] Lane-KmY &
AFIH] AlZ] A9 0%~25%7t =4 BEOE 5|4 o]
SHESIH &9l 25~50%7F P4, &91 50~75%7t HE, &9
75~100%7F AA RO nlEeh ol shEEth Butgt
2 BESAIH] 70.64919/Lane-Km, BEFEEFY 4931
H/Lane-Km, BFZAFIZE 96,1569/ Lane-KmO 2 24|
UCKTable 3).
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Table 3. Standard Construction Cost/Duration

Variable Unit N |Mean| SD | Max | Min | Medan
. Billion¥
Total Project Cost | "y 1393 | 71 | 461 | 240 | 11 | 60
/Road Length
Km
. . Billion¥
Direct Construction
Cost/Road Length /Lane 299 | 49 | 360|195 | 06 | 41
Km
Construction Duration Day
/lane- | 300 | 962 | 7.19 | 3933 | 33 | 748
/Road Length Km

32ER HESASEE 2R

3.2.1 2AIeyH

CEUHAIYY 4 71E B8 -4 HolHE v
gog F& 7kt AHE Jdoty 67 £ Aokl
NEFE &0t S5 NEFE -8 (t-test) T=
BAEA(ANOVA)S &8 18 7
o7} Exfste & AAIgke AEoIALt.

WA ZALSE S4E HUR| e BEE (Table 49}
(Fig. 2)0]t}. A1 (Grass Root) AFHL T2 ZALGEof H]
off ZAF RIQolLt wE B BHY #5F S AMYE SARRE0]
Cish| thizo] HESAIH], BEgY, 229 AP}
A VERITE Sk (Addition) AFHE 7]1E0] 2511 Q)
= AIEEY AleE g gHblY] {18t SAKE TdsEALE &}
O] O]s&0] A oRgto] FALE THdoh= 47t B7]
TiEo BEESAPIZI0] =4 el o2 Tkt 74
Zr(Modernization) AFHS HE FRO|A 7HE WU 357
O] LIERATE 214, SFa i A & 5 7l 0149] AFYO]
HPR O & O|R0JA= BEHComplex) Al AP ZAMT
g E40] 40] LR = Z o2 SErEr)

Table 4. Construction Type ANOVA

Variable Unit Con_srt el N | Mean | SD F Sig
ype
Total Grass Root 186 | 832 5.10
Project Billion't Addition 70 6.06 351
14.145 | 0.000
Cost/Road | /Lane-Km | Modemization | 39 | 388 | 230
Length Complex 18 | 518 | 275
Direct Grzss Root 16769 532 12112
Construction | Billiontt Addition 4. 4
13.262 | 0.000
Cost/Road | /Lane-Km | Modemization | 38 | 274 | 1.82
Length Complex 17 | 316 | 175
C . Grass Root 175 | 9192 | 7363
oen Additi 68 | 119.51 | 7830
Duration Day Iton . .
4.065 | 0.000
[Road | /Lane-Km | Modernization 38 | 7397 | 3784
Lengt Complex 18 | 8711 | 5535
Grass Root 192 | 092 0.39
Addition l 085 | 039
B/C Rati - 23.959 | 0.000
/CRatio Modernization 39 040 | 023
Complex 18 112 0.37
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Table 5. Road Length T-Test

Variable Unit Criteria | N Mean | SD F Sig
Total Project - <8Km 130 9.08 542
Billionw
Cost/Road 28.494 | 0.000
/Lane-Km
Length >8Km | 182 | 553 | 322
Con[zitrriccttion Billioni <8m | 127 631 | 473
Cost/Road /Lane-Km 35582 10,000
Length > 8Km | 173 401 248
Construction D < 8Km 121 153.96 | 94.69
Duration /Road & 73286 | 0,000
/Lane-Km
Length >8Km | 179 | 60.53 | 34.95

<8Km | 131 098 | 037
B/C Ratio - 7264 |0.007
> 8Km | 191 077 | 045
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Fig. 3. Road Length Distribution
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Azl JK R0 B2 = (Table 6)3 <Fig. 4)0]CH
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Table 6. Road Lane ANOVA

Variable Unit | Criteria | N | Mean SD F Sig

) . <2 126 | 69.16 | 46.44
Total Project | Billionw

Cost/Road | /lane- | > 2,<4 | 132 | 7846 | 4726 | 6.438 | 0.002
Length Km

>4 54 | 5262 | 32.99

Direct - <2 | 120 ] 50.19 | 3642
Construction Billon

/lane- | > 2,<4| 124 | 5249 | 3248 | 9218 | 0.000
Cost/Road

Km
Length >4 | 51 | 3014 | 19.08

. <2 125 | 15546 | 159.43
Construction Day

Duration /lane- | > 2,<4| 133 | 9145 | 9555 | 12.120 | 0.000
/Road Length | Km
>4 53 | 76.70 | 56.68

<2 130 | 0.66 0.42

B/C Ratio - >2,<41132 | 096 0.37 |30.308 | 0.000

>4 54 | 1.05 0.31
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Table 7. Bridge Length Ratio ANOVA

Variable Unit Criteria | N | Mean SD F Sig
None 136 | 5.62 3.78
97 6.04 3.12 | 39.695 | 0.000

Total Project | Billion
Cost/Road | /lane- | <10%

Length Km "5 10% | 92 | 1097 | 690
ConDsItrriccttion Bilionw | None | 129 | 353 | 230
flane- | <10% | 94 | 408 | 235 |50720]0.000
Cost/Road K
Length M | >10% | 99 | 830 | 557

Constructon | Day | Nome | 132 | 8861 | 6009
Duration | /ane- | <10% | 94 | 9114 | 6524 | 4246 | 0015
/Roadlength | - Km <460, [ 95 | 11699 | 97.06
None | 139 | 0.74 0.38
B/C Ratio - [ <70% | 99 | 094 | 041 | 9997 | 0000
>10% | 93 | 093 | 043
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Fig. 5. Brldge Lenght Ratio Distribution

3.2.5 HEAHHH

ElY @A Atk E9F 232 ZH2} (Table 8)at (Fig.
6)0IC}E EESAIAHIC BEEFHOIA] mEFAEHE o
WA ZO FARSH Fgke HolLt nEHATHE kR 3ot

Ch2A 5Y0] e ArglolA BRI 7V A LEhs
28 QI 4= QUTE Fo BF SAPIRI HYEO] lE Al
Aol 7Fa A UERATE wEFo] A< wE gAjo] Th¥
SHAEH HE 9] A% THREES] 2 AHAIG0lA] NATM &
Alg ARESH| mhEoll LIERF= Ao]Q1 Z10 2 STt

Table 8. Tunnel Length Ratio ANOVA

Variable Unit | Criteria | N | Mean SD F Sig

Total Project | Billionwt None | 241 682 4.90
Cost/Road | /lane- | <10% | 34 | 6.50 202 | 4512 |0.012

Length Km "5 10% | 38 | 913 | 377
cOnzlthcttion Billion None | 231 452 3.60
Jlane- | <10% | 28 4.57 1.49 8.574 | 0.000
Cost/Road Km
Length >10% | 38 6.93 247

. None | 228 | 10178 | 74.06
Construction Day

Duraton | /lane- | <10% | 33 | 7115 | 5566 | 4010 | 0019
[Roadlength | - Km " "00. 7139 | 7826 | 6124
None | 247 | 084 | 042
B/C Ratio - | <10% | 34| 08 | 041 | 0690 | 0502
>10% | 40 | 093 | 050

8 stmspelets] 2E M4 H1S 20234 1Y
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Table 9. Regional t-test

Variable Unit Criteria N |Mean| SD F Sig
Total Project Billon# Capital Area 60 | 811 | 527
Cost/Road JLane-Km Non 251 | 684 | 451 2852 | 0.092
Length Capital Area : :
Direct Capital Area 58 | 470 | 3.66
Construction | Billion
Cost/Road | /Lane-Km Non 238 | 494 | 352 03450558
Length Capital Area
Construction D Capital Area 55 | 8140 | 5744
Duration /Lanea_me Non 2613|0107
/Road Length Capital Area 242 19910 | 72.70
Capital Area 60 | 1.00 | 037
B/C Ratio - Non 256 | 082 | 042 2.866 | 0.091
Capital Area : )

OlHIEISHEAF Z0tE 28T =2 AMARYC| HZT Hup 24 oi7

Total Project Cost/Road Length

Billicnw/Lane-Krr

Capital Area Non Capital Area Capital Area Non Capital Area

Construction Duration/Road Length BIC Ratio/Road Length

ath Quartie b =4t Quartie

3r Quartie
4000 200 Quartile
=1stQuartie

200 eHean

u )
Capital Area Non Capital Area

Fig. 7. Regional Distribution
4, HIX|OPY At &

ZR| 354719 E2AIY HOHES ZZAE ¥ WX
g AAIE 5= Ut sy ERollA] "IXnREQ] ojAlZ
HOE T2A4AYS ARG OR HisEd AY, 27
2, 10km 1}, WEF-HE9 A2 gl AlFoIT

7V WA BESAIGH ol thst WXL S AATSIACH
EZEEAIRMHIE 1289799 /Lane-KmE AM] 75~100%01
SiEsh= TS AHERISoll 11 ro] LERHTE 01 Saf of
Al AFE 2 E}E AZTA E2AAAG T HuFlS mf AFY
o] Jip7t Higst Zg & 4= QrKFig. 8).

300
250
200
<
i u4th Quartile
5
4 450 3rd Quartile
3 = 2nd Quarlile
= w15t Quartile
[11]
10.0 +Mean
71
*
. -
0.0

Total project cost
IRoad Length

Fig. 8. Standard Total Project Cost benchmarking

stRAMB|ee] =28 A4 M1 20233 12 9



0x
i=l

Ho
M4
RS
Ho

[hSoR BEEgdo] thet "X S AAIGIRIE &
FLFNE 9874991 /Lane-KmE AF9] 75~100%01 s
She TS ARERIS0ll 11 gHol LERTAL, BESAIGHIC]
AP0} Zo] ATiFOR T2 A thA E2ALAH S0
HIsl G117t 1§38t Z1g & 4= QUKFig. 9).

m4th Quartile
3rd Quartile

m2nd Quartile
1st Quartile

+Nean

Billionw#/Lane-Km

10.0

49
*

0.0

Direct construction cost
[Road Length

Fig. 9. Standard Direct Construction Cost benchmarking

Qlofl S HuRRE Soll FEAIRY B AHAY
o Hlsl HIE0] A AQ%H, AZ WAIYEE-EHY
AU AErE Ue SAHTT B FFE g0lg =
UAACE. SHRITE oAl AF9] B olefst Akt THEA A
8] tAA] =2 SAHIE HOJal QJLOEE T ZIofA]
I JWAEE] QIst AASE RX)7E EQE A 07 HOICH

NIAEFO 2 FFESAP IO thst HXInEd & AAISIATE
EE ZAPIZEE 1259 /Lane-Km= A9 0~25%01 i
St FR4 AHERI0l Z1 1ol LIFERATY. O1E Salf ollAl
A E T AlgltA E2 ARG HIue o AFE Q]
it ofF 5t Ag & 4= UUKFig. 10).

m 4th Quartile

3rd Quartile
= 2nd Quartile
8 15t Quartile

+Mean

Day/Lane-Km

100.0 ] .

0] N
] 125

[ ¢

Construction Duration
/Road Length

Fig. 10. Standard Construction Duration benchmarking

10 cr=z1upelersl =27 M243 1S 20234 19

5.

rhu

= ATE Ul Z2ARIC] A=EAIA HAnES ¢
oF SRl JIFE7FIRHE AMAISH ] flof Szl

1o

(KDDOYIA] HZHGH OHIEFE AL HAIME &85t &2

Mg +EsiRlt 5E DBE E&510] Lane-KmH9IE
AMETH HE SAHIL #F SAIRES AAReRA A2l

St E2AIRIO A1t g uforet 4= JES oot 5ot
FAF E2AIROIA 8o Qo £Q 4 FHE ZAH]
9 Z719] AoIg EAGIITE 2]l 7 oAl AlYE &
go10] alig Al 9] B E Hial H Frtoto] AT
TA E2AKY & oY AMY9] g1 g LERN AL 2
A a8 = AES Sl

olg XA TR= AZTHA A OJoR1= AATHAE +
sl o Yure RXE Qs HEE S8 4 on, AE
CHA|, AAEA|, Al SEARF FEEAZ FHEE TAE W
N Z2A|A0] 7|8k nkAskTh= FollAl 919)7} Atk
SRR AT, AZEA, EZEA S H1HE BA6] 9
S et ZF TA B4 29 JiHE oflEa10] AR
HS517] QIst HE 7hdto] 8174 o]201A " Q7t QL.

ks o A= B =F9] DB} 277719 EZAY A
A- A RIME Sl FES AA-AF-EF 2 DBE
2r235lo] THAY HakErt T2 78S ARSI IAr Stk B
sk HAIHdYIsE 7Ho 2 S5AY oF HEs 750t
JIRESich

A =

2 A 20228 % AGESAAERY MAOE Sh
AA71EREA (P0008475, 20228 ANFECIREAAIL
O ZH A 1 s EAR M
OF AT AP Hop =3iE Q] (NRF-
2020R1F1A1070612).

References

Construction Economy Research Institute of Korea (CERIK)
(2018). Suggestion for Institutional Improvement
on Cost Estimation and Management of Public
Construction.

Gardner, B.J., Gransberg, D.D., and Jeong, H.D. (2016).
“Reducing data-collection efforts for conceptual
cost estimating at a highway agency.” Journal of
Construction Engineering and Management, 142(11),
04016057.



Kim, S.I. (2010). “Study on Development of Evaluation
Criteria of Project Management for Public Construction
Projects.” National Assembly Budget Office.

Kim, T.Y., and Park, H.S. (2016). “Effective Analysis
Framework for Construction Post Evaluation.” Journal
of the Korean Society of Civil Engineers, KSCE, 36(6),
pp. 1145-1152.

Korea Development institute (KDI) (2008). General Guide
for Preliminary Feasibility Study - Revision and
Supplementation, 5th Edition.

Lee, D.H. (2016). “Performance Analysis of Public
Construction Projects by Contract Methods.” KSCE
Conference Proceedings, pp. 45-46.

Lee, D.H., Kim, S.K., Choi, J.H., and Lee, W.S. (2010). “A
Study of Corporate Benchmarking Process with
Focus on the Characteristics of Korean Construction
Industry.” Korean Journal of Construction Engineering
and Management, KICEM, 11(6), pp. 24-34.

Lee, S.W., Woo, S.K.,, and Kim, 0.K. (2009). “A Study
on Evaluation of Construction Project Owner
‘s Organizational Competency.” Korean Journal of
Construction Engineering and Management, KICEM,
10(1), pp. 146-155.

Mahdavian, A., Shojaei, A., Salem, M., Yuan, J.S., and
Oloufa, A.A. (2021). “Data-Driven Predictive Modeling
of Highway Construction Cost Items.” Journal of
Construction Engineering and Management, 147(3),
04020180.

McCabe, S. (2008). Benchmarking in Construction. John
Wiley & Sons.

OK, H., and Yang, S.H. (2014). “Development of the
Construction Post-evaluation System in Public
Construction Projects.” Journal of the Korea Academia-
Industrial cooperation Society, KAIS, 15(12), pp. 7364~
7371.

OK, H.,, and Kim, J.U. (2015). “A Study on the Advancement
Planning of the Construction Post-evaluation System.”
Journal of Korean Institute of Information Technology,
KIIT, 13(12), pp. 141-149.

OfBIEISAEA ZTHE BB S 2AHAI0) HEED] Hat 24 917

Song, D.H., and Go, S.S. (2014). “A Study on the Selection of
Ex-Post Evaluation Items of Construction Project based
on the Preliminary Feasibility Study.” Journal of the
Architectural Institute of Korea, AIK, 16(2), pp. 125-
134.

Yun, SM., Choi, J.Y., Oliveira D.P., and Mulva, S.P. (2015).
“Development of performance metrics for phase-based
capital project benchmarking.” International Journal of
Project Management, 34(3), pp. 389-402

Yun, S.M. (2016). “Development and Implementation of
Phase-based Performance Assessment System for
Construction Projects..” Journal of the Korean Society
of Civil Engineers, KSCE, 64(12), pp. 72-5.

Yun, SM., Choi, J.Y., Oliveira, D.P., Mulva, S.P., and Kang,
Y.C. (2016). “Measuring project management inputs
throughout capital project delivery.” International
Journal of Project Management, 34(11), pp. 1167-1182.

Yun, S.M., and Jung, W.Y. (2017). “Benchmarking
Sustainability Practices Use throughout Industrial
Construction Project Delivery.” Sustainability, 9(6),
1007.

29 : S| Il ETAF RSB A0l mheh Al F = BARKS W 1 G FAE0] ZRAE0 MilE ol 8
S ASIE SAH AMAIC) GEHQ) 28 SIgt AR B85t L) 2L AMAIRIY A3lE RO ENE O Bels] 9l
M= T E Aa Sl TN MIkE Blsiol o] mE foieh BelEre SR 4 Qlojof Stk me] AMAKIY &
£70] MTHIZIE SIsIAS AR TN AREIHAAL Bast) 2 gt AMAY 7190 Mile 8718 4 Yl A
LA WATRAS 918t 71% TR RIS BIE I 91510] B Aol SRR AlRst YUt olH|EA

ZALHIMN E &5E EEIAF 3547101 thall HlojE /o] A

FESIICL A HTHE B/ SIS ANSHE V1EO

2 3 BEBARIGL EETAPIZ AEE ALSI0] T2AR0) A0 8118 BN 4 O WAL DU AASIIC, O
2 Eo) =AY ASITAC] BESAR W EESAPRIS Abdati, A0 SR Aol BASIIE B 0] 23 8
£3510] AT Qtot A7) B AZEAR] AT SUAEl] RAIBIIA 2AAKS Moli] Bol] MTiEElzt 7hsd A0z

JCHEITh

I E  AIEEIIE, HIFETL AEAR AZHA, OHIEFSE AL AR

)

stzAMB|ere] =2 d M24E M1 20233 12 ] ]

it



