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Koo, Bon-Sang*, Yu, Jung-Ho**, Park, Jong-Ho***

Formal Estimation Method for Optimal Budget Appropriation of
Highway Construction Projects under Long-term Continuation
Contracts

ABSTRACT

In Korea, public infrastructure projects employ “long term continuation (LTC) contracts,” which require budgets to be reevaluated and
re-appropriated annually throughout the multi-year life of the project. However, such contracts also make it susceptible to frequently
changing government policies, in which budgets required for existing projects are allocated to new projects and thus does not provide
a consistent stream of capital to multi-year projects. Each year, the KEC needs to attain government funds for construction of its
multiple highway construction sites. Because it is difficult to know the amount that may be actually appropriated to KEC in a given year,
it is in turn difficult to anticipate and provide sufficient funds necessary for construction to run smoothly and continuously. The lack
of a good logic for appropriation has resulted in projects having a skewed distribution of capital. To get better budget appropriations
from the central government, the KEC first needs a systemized approach that rationalizes the annual construction capital optimally
required for its individual sites. The goal of this research was to devise a way that allows the KEC to determine and calculate the optimal
construction costs that would be required for its individual construction sites on an annual basis. Both the optimal progress rate and the
essential work types were assessed through a workshop with 24 professionals (KEC employees and contractors) who had extensive
experience in KEC projects and also were currently working in these projects.

Key words : Optimal construction cost, Highway construction, Long term continuation contracts
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A7IASEANA L stollA] AEE=RIAL 22 gAp] AAERE Aol Bt A

A4 ARG B PRS AR Dok Ik B AP BEE SFELTA v P 24 B Wad At Hae] A4
S AR 5 Y WS TR Aolth A bl T3 AT ST AU £ BT we B2 FAle) TRAEES s
A 1 Z2AEES A9 52 2499) AHIFELTL A9, AFARDES )25 o) Ak

1.1 g7o| Hid o =%

Seluehs colie] gde] Hejm AN T ofste] ]
ARQUgo] FAE FAPQI A7 AR A7 IAIEAIRS Adsie
5 ARRE o178 Hollti(Lee, 1996). t-Elete) 75 7149
AP RYe] Fasgh ERFAR} T2 Qe AlJE ATAISA oF
o] ofel] Algde] FRYEIAL glom o] B3l APge] Aap s stel
L F71HR1 w7 FaTtel] whet AT ZhHsksle] Alydel
3kE oie 5 vk Aol AiKim et al., 2008).

< FEUSE = S7kES0C FAAIES AAF ol R
2 A ) 18 ARE F3IskaL ek dAle] A=
el d o wstel AR WRkS alefskal ARt iEet
AL iR S-S A71A 02 A ESle] argAIgle] A oikA

A 8l R gk A S QIS S o] Fasich sk

o

QUTHMOLIT, 2014). ZLefv} A7 AIEA ke 2 el A& E
2EA] A, AR AR 1A Al dgoA AAshR=
AIRES gk HF Hlgo] WHEA] §aL Sk Bg A e
ARl AHET ] ST, 3788 9ol e
Sl dEH O T A TAM] 4= HA(MOSEF, 2013)0) W=l
=3
e} =23 AKKorea Express Corporation : KEC)&
T ST, 3HE, TARY S s ot 907
o] FAfs ofs HES 7lEAks dejAAl w3k wH|gh o]
th o] 2 I3l FAkE A ER At Ak E ujA ] o]
Gl A AR Rl lom, FETkEel e A
Fo] #PHo g o]FofA|aL gk

olgiet Il A= FIIE B T W] ot & S
PRI o]9f o] AAAR] A
S ARl CM7IoBAM 9] m2EAR] 1S o]
Ak

ole]] & AN T E2TAR] AR ATIAIGA ke =
QIgk ik 2] S8 5238 RedekA] Rl B AEA
H] Adale] EA1E 7Rdskaat gtk ok At Aaes
Zgato] Apdw IEERIAL ALY aflekn el et 5

Aulg el 5o BEAR ot Bl shmy] 2] ook

2

32
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T 54 WS B MELH TAb) HES ANsRe
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1) 30, BREAE B A BAe] B slelst
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2) B, SFERFAI} QR 0 30} et bR
2 slefste Aoltk

3) A, EEAL Alle) B0 g olpE BRI 3
= ARte] 712 wesle] 2g71ES AR Aot

T8 5L il WIS gehs o] 1r} Felol
o 2he AR Sl el Ssie ATt 4n) S
& Afsle] oS SRIdck P F9 e vlEe] 251
5 A3plE Sk

3} A ot 2R as
7] gom R MESA W £ 59 BARE s
slel BEEC) S0l waE TTE T RU VNS
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2. Z2AIH0IAIQ] GjAt AFS i R EAIA

2.1 ZF7ASAILL] e

A7 PAEA R T dilto] A= IS S5l ffste],
o]l 7RI 85 h= AR we] AlzsA A AR
I AxpE ARAIEe] BE Afols FAE e AR
T Rkl BEdE oike] WHe] Wella BEEAl e
Aze] W #183te Alwg eitkPark, 1998). A7 |AIA oF
& YE3} v} AR} ekl Y S5 AlRIERA
(Ok, 1995), 1975\ elptsiAge] =4=AHt o) F “=7ke
PR ESR=A el A E 2 o] BT (Park, 1998).

A7IAEA k] HEAQ 2 S7HIR AR12(CE7 1A%
Akl efsted, “qlxk %, B, 7], 7k o] 3 71e

]
=
LAY ARt Aol 452 Fat AU ol s
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f38k= Al Sloprs the@@e] Ask= ulell ofste] A7 A%
Aeks AEE 5 oPal Bkl JIeKim et al., 2008).

S A7 ASAIKS AReAPE SAF Aol g Y2 st
AEZAIRE AR Al 142 A8Y), Yol ¢ha s o,
Z aAE SAPIRE SARNE B 9] sl Atk
Tt AASA tiste] AxPER ATl AR EE Al
ofet Zpzte] SA|ARES] iPHS] Welx] LR SAtel thgh
AoFE Adsh= AxPE Aok FEE w2l glok

ojefgt WAk w2 off<= Al o] AHY aliAl =
FEFS W] vitoltk AVIAEA RS o tddTolo] Ao
ufe} Aol g s= ikl thete] vind A7 =3l oldE
woof S wjs) A=E Aok AFShe AckyAle ekt
(Jung and Kim, 2013).

weh] PPEEARE F3je) 92e AR A ol Ba
3 A e R T AYE T F e A o) 7}
SR ool SR Aloke: ofalafo} ek ek HarEAjl
whe AB)E A o] BA, AR B2 8 2] ol
W IS B, ATEAARIS] R e B 5 Tl
FAPEEC] A12=]e] $kai(Jung and Kim, 2013) A= Aok,
Akgeiate] olasd ol Tt ez} v ES @I MOSE,
2010).

2.2 A2 AIHOIA E7 AR Ak 2XIH

TR ANRle) B F2 ARk AaEe] B A%
Aloko 2 tpRie] FAF S A7 ARA IR 14pdE
ol%e] djak BhETL o] FojxlA] 7] whel] alakEAd A] sl
APl BEo] A& 7Fsst Aigtt dlihs HAdskar Aok
< Algs)orsict.

TAE ARIE 249171¢ mE AXE SHo ARREA 1t
olsiEA e wet oite] +9d 4 Jvhe Holrk

=, dPiri Al Aol A feidel dele] vk R
%S 7Fs/do] 7] whEel AlEAIY 9F/3E Alste] AMdS
A YW AZS 2T 5= Itk Yoon et al., 2001).
olefgt 9= T 7ol vigElofof sk et o] kR
oh B AL diite] g of S ¢ Qlth

ofxto] 3 sl sEdzte] AE IRt T8 o]F thy
2R ol d7EA] sl 71gke] WAEA] Ert o] 3l
71Zbol| tigh 2PgH] 77} B whizel G5 W TldelE
o] 71t Bt AR Y-S HE ATIAY Haske] 1=
E MXES A E kL e A olti(Jung, 2013).

HHE, ofabo] LT B Flol = B3RS 7dekR] Fel Eok
53] 3w 3ANZE & Hof Q18 H5 2 E IARR

Slsfe] FA)e] 7Ve 2efebAl ek o)A BRI BE
2e CME 57} @3 oRAER) Sk A sl
ol&ti(Park et al., 2008).

rir
st

2.3 S22 ZAL| oAt HiEEH

S FAN SRR 2 TARE AMER o R
FETE B3 o] e B AR uket tie] FESIR
A Ao s i g9 deE

) 3¢ e dvkgo g 3~Tkmolw, z+ F21vpch
6712 thaZ[E3AKEarthwork), ¥j<=3{(Draining),n/&k ¥ %
=&(Bridges & ), Z78(Roads), FI3), E'd-3(Tunnels)]o]
golgk vlg o2 EAGTE ZF o] FARFE B e wket
FAPIRES 4-8do 2 RSt

FAEAIkO 2 T e AEER AL A, AR A
Felik 1A A @A ArfskE ke aeisk #F Hl-go]
HhewA] edar Sl AP IdE ARk e nie] 54
(P78, THE S)°] LA FaL YEH R 2 A
4% A2MOLIT, 2014)e] w=11 gtk

EERe YrRel B8 PASAGEAE A B
A B 95 7]@AAE(Ministry of Strategy and Finance
: MOSF)2] A}9JR] 947 Ke(MOSF, 2012)0]u == ks Ministry

Table 1. Road Services Manual (MOLIT, 2011)

Remaining The remaining construction execution standard(%)
year lyear | 2year | 3year | 4year | Syear | 6year
1 years 100 - - - - -
2 years 55 45 - - - -
3 years 27 40 33 - - -
4 years 19 23 31 27 - -
S years 14 16 19 28 23 -
6 years 10 12 14 17 26 21

Table 2. Standard Expenses Rate (MOSF, 2012)

Remaining The execution standard of remaining construction (%)

year 1 year |2 year|3 year |4 year |5 year|6 year| 7 year | 8 year

1 years 100 - - - - - -

2 years 55 45 - - - - - -

3 years 27 40 33 - - - - -

4 years 19 23 31 27 - - - -

5 years 14 16 19 28 23 - - -

6 years 10 13 15 18 24 20 - -

7 years 8 10 12 13 16 22 19 -

8 years 5 7 9 11 14 16 20 18
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A7IASEANA L stollA] AEE=RIAL 22 gAp] AAERE Aol Bt A

of Land, Infrastructure and Transport : MOLIT)2] =2 JFHZ-
(MOLIT 20138 TAZ 3] 2 =21e] 37 olikg njg3ic)

Tables 1 and 29} #o] HE3Me JrhgL FF1t H]&0]
Sl 0] S Tk o 7] ARl ol A
02 PR &3 3T B BEA A FWE F
Sick webA o)of e S-S Wl 5 ol oRkigel] dst
A9l 7ol 87HAL = Aol

3. HNSAHI WL

3.1 SAH| LFHe| EH

AdgAtl FUEE vl AEES] A, g, A
73, 71, AP AR SOl whet Bisthe S AL
ATk 20 we} Alg 2 Tgol] AR Aulge] AAlE aietek=t
TRFRE Aleka Qlo] WAl w oSl

olefgk Aokl &0 BSAS THAITIAl Erk
TESE AAREo] gk B 1Akl FAlshE At
WgelH T2} RS THAIE 5 T8%F o= FA4EL
Atk Lee, 2011).

HE) A2 Sfalo] iR Aglo] FAEE ANEA
FAMIE FelHe) o Agahl dsshs e BeEes
HASlo} T A ol Telh RN BEe] Az Tl
9] welbele] Rk S AUt nlgTart Batetel
e FApe] olZo] v ZckgTh Wep meAES Ads)
A ST 5 e ARG the A2, BelrIEe] Fash
nrlel gln olg B3k meAE 2o ulg 50] ofo] Aol
ti(Lee, 2011).

3.2 EXZTAM|C| Ho|

kAo 2 22w A FAW|(Fair Cos)e] L A1)
A0 w2} v ek BEA PeAE Qe B
ANAZBA A e QANAE AAFAm 2 AT,
AR Ale] AR olE RANRE 4 9 1A HABm)
e gt QTR et al, 2002). o WHER) =AW
e 2 el sk AR Tkeo 2 s, Al
oF Alle WA Bk

TR, B el IS Sl wid A
A Bl ig HABAE TS} B, ol Az
A e Bx ) 9 S A Y S S
S e BAPI AT 5 AT F, B BAL 99 Tl
o) Zasjolof o BAEER] B A 5 = BN

HA WA A% SAHR gty

1408 Journal of the Korean Society of Civil Engineers

AEA FYEE 82 A EY] A9, @i, A
7H, 71, APge] A el Wt jisslE S A
Sho] AR A el HA ZAu]E2] AAE et Tkt
Ak lo] UA=oIgITE o]efgh A|2ka gl 14dn]-g-<] B3
AL Al HH, Al FAkke Al el A
H& tigk Ede B2 SRR ST § F8%
ot ¥z w1 gltiLee, 2011).

UhtR Alde] F=e AT AR SARIE FEjF]l e
2 A Sk AL EEAR0 FAE St d58L
A =] ook 3 AR} o]ARE A RE EF] Al Tulleh 2]
AR rETE Fa ZJuieat vl a2t BRkste] ket
SAHNY] 0] ule- ZtETE wee] ZRAES ZHHE| 2
g Qe FAPE gk AlE, d)7Ho] T8kl AL
UL O]F BT ZRAE FGH|E 1Eo] o] Fo] AoRziTH(Lee,

SPgeld Aol 4 ol 1A W & Yl TPAE HATA)
u] s el

4. BEZAH] Aot

4.1 ZHSAH| LPHUO L
7} SR HHSAHE APgsl] 218l slee el e
TdE FeelaL, s dAwell 7P ARt SAmlE AP E 5
= AAIL] o] Hasitt oF Sl A 2719l F SAPIRE
St i Asfelarat sk AlgE g g0l 4R FHE ook
sfaL A 71kE F2te] Alglo] FAwofok Ftk 1L 5 AR
Igellx] apeldt £ Qe A 3FES Az AL Blaskar
AP s Al 7P AR SAE = ¢ Stk
ojof T2 ARES Hgste] HHTAM] 2k Ak Fig. 1904
S} go] AApE-FFE FAATE FHsks AYTHH
(Planning step)’t vid ellit 2 A sl 2] A EdES
AetEie] ofs HAS) F= ‘AP HAS S 2] b
Al(Step of optimal construction cost through the calibration)’ 2

Fashrk
[® Yearly Type's Planr:ing Construction Cost | e
|

Conracton Cost

@ Yearly Planning Construction Cost
— onst on C
® Revised Progress l+——— ® Weight Value through the
Calibration

| @ Optimal Construction Cost |

Fig. 1. The Plan of Optimal Construction Cost
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Table 3. Planning Step

Sequence

Explanation

Aggregation method

1) Divide 6 type's in construction process

(DYearly type's planning process rate  |2) Get the yearly type's construction process rate

(Construction period : 4~8years)

Expert opinions

(@Cost component ratio

1) Check 'cost component ratio in each construction sections

Cost classification by type

@ Yearly type's planning construction cost |1) Calculation the construction cost in each year and types

4.1.1 3EE A2 A

4.1.1.1 T34 AP +9 2X

A 3 WA(Planning Step)olili= 7R &7l & AP
b 3Rt 3P W FFHE Fslala} she Al SAMIE 4SSt
A Aok PH = 48 FRH E‘ﬂ% 7H = 3l 6709
HF(ES, vire, we B 75T, T3, FiE, i)l
golgh HIF o2 ERgIT) o] & thEgrit Folkl E 7] wket
xR BkS 433t 5 Sl 7P A8 AlgedEe] A
& Alolt). F, AFEEL TRl 3718 e R 3T 35
FAF Rggo) 7P EEFHO R 2 %% UE TFECIT dE
Eol, T ARl 599 SAL B E=APE 2t slvit 10%,
20%, 20%, 30% ‘;'—l 20%9] A== }-— APsR= Ho] 2Hele)
SEOU A4ie] ks HAsRRITh, 2 7EC] Eve] HEE
k= Al @'EO]E} Fig. 19X ‘O 9xpE-35d AL E
(Yearly type's planning process rate)’ o] ol¢l] S F=H o] 7lE
NFeE ATke] oS 53 =F0] L3k Fig 19 0=
3 Frol| 2] EH'&‘%% “ZAH| H]&(Cost component ratio)’
ojty. sfFeTe] AALTARY, Ak, e 5ol wet
R FYshe sAMY] 7HgHIEe] tEA] W o]& Wid
&2 FdsA dck

Table 3¢l}xje} o] ©,09] HRE o]&ato] afF T2 &
SAPIRE B2t AAPE S AFTAIE FHE 5 ol Eck
o] HIEEE & 2ol B8 sh= Al gk Soltk 2= Algad
Al e AxPETEE THES A oS st
APgshe 2 g Te] 2 SAH] A HIES Rkdse
Zolth

il

al

i

OH

4.1.1.2 JI3A W] S 9% ARV 93 1

A AT 2] HHFAR] S SRl X PEEE
AZEGE ol g HEHR] o] wkedd £40] %ﬁﬁ‘}‘:}.
‘@ 3AH| T4 H]E{(Cost component ratio)’ & 3-7-2] E-AJd
we} A AA] SRR O AAPE-TEE AYTHE(Yearly type's
planning process rate)’2 APz 2 74 H Ho] gi7] wiEo]T)

ol& el =R EAL AUt ARSAL A9 24 dPFo R

HAage Yste] 6714 thas
7P A A %% aé}‘}‘i‘?}. = o%‘ﬂéi 67H91

g0 LRro] 3% 3%
ARpEE 71 2 AR Ul =0

s3It

U2 Table 4= 7+ 352
g} @ FEE FAHE] UE A
43z} AlFEA 5o}

= Sz
=9 F2d

4.1.1.3 AZGSEHA A

Aoks wrAle

T o=

2} = PR 4d = FAE

(Earthwork)2] 3\dzle] AlgF 1 M)E
Fig. 204213 B34k 3ydajel] a9

oﬂ
g
f o o
1o
)
% 0

23l Ixpd-F2 AlFFAE|E A 5
10002391 FALel EFAL

A,
el A2 E(Farth-

work's construction cost ratio)@} @ E-9] TEEH FAM|
T-A8]-&(Type's cost component ratio)olx] AR EFALY] ¥

Table 4. Planning Process Rate Each 4 years

Types lyear | 2year | 3year | 4year total
Earthwork 5% 35% 57% 3% 100%
Drainage work 8% 25% 38% 29% 100%
Bridge building 20% 30% 40% 10% 100%
Paving work 3% 7% 60% 30% 100%
Subsidiary work 17% 6% 25% 52% 100%
Tunneling work 6% 66% 21% 7% 100%

—IEarthwork’s, I process ratio (construction period 4 year)
\ \1 ear \2year |3year |4year hotal \
[Earthwork \ 5% 35% _ 57% 3% 100%|
/‘I Type’s cost component ratio
[ Type Ratio Cost Earthwork’s 3years construction cost
Earthwork 10%) W10,000,000,000]
Drainage work | 20%| ¥20,000,000,000| 1#10,000,000,000 (construction cost)
Bridge building | 30% __ W30,000,000,000 | | STRIGyeaislprecessliatio)
Paving work 20%, W20,000,000,000| = W5,700,000,000
Subsidiary work| 10%| #10,000,000,000) ikt
Tunneling work | 10%) WW10,000,000,000
Total 100%) ‘W100,000,000,000
,/! Years pl construction cost
lyears | 2years | 3years | 4years | total Unit
Earthwork 5 35 57 100 | 100Million KRW

Fig. 2. Yearly Type's Construction Cost Planning

Vol.35 No.6 December 2015 1409
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F7IASA A= stoll A AL=RAL 2AgA] AAEoE Aol wet At

AHIE SR R0 gk o8-8 31t =EAte] AletEAt

uE WA 5 Ak

4.1.2 gIxfE HES Sot XXTAH| AP Tl

4.1.2.1 BAREA @A

AP BAS Fe FHHeAM]) 2P SH|(Step of Optimal
Construction Cost Through the Calibration):= 24 SALS %13}
P T = TAMZE SARE S tlere] WS ofste]
A A v Al QPR3 AgTAR S} HE <
wizo] Kyt S A < Qs e AYdd sHE
B} AAle] Zsgo] w27 =2l 18] =4 & = vk web
7} 238 g BA gk& AlTsle] 3k sk dxle] g5
Hhgshd HHETAME A= & ¢ 9tk Fig. 194 ‘0X=RA
(Revised Progress) @719} ‘@ 715%|(Weight Value) ©@A|7} o]
o &3kt =wAg A ghedgAl 3HIE(MOSF, 2012)2 o8
sto] wiEgich

Table Soxie} o] 3,09] IS S3le] ag -2 A=
AREAHIE THE = Stk ol A A AxpaE 3R
ol WE TEXE 2T 7 7] vl AgE FAREA]
IHEWNR X8 753l

4.12.2 BAAR A A

AREE ae F8ote] AR HHTAMIE A @
£k F BAPRE 4d T SAHE 1000991 SAFA 3zt
HAFARE AEBTE

Fig. 35} o] 2] Egoll 2w dxp7iA|e] 721848 (Actual)' 3}
FHZ A3} < F2FA4E(Planned)’ 9] Hx}(Accumulate progress

deviation)& 71| 71EQ] oAt F4HS?A Table

Table 5. Step of Optimal Construction Cost Through Calibration

w

il

59] TR BAg) o]ojx] B 31dx} AlFGTEE(S year
planning process ratio)ol] g3l RAE 33} FAHES
(Revised 3 years progress ratio) AF&3}ch.

Fig. 36lXe] HAE &S o83l 3AM|E AkashalFig.
4) ZFAMN A Atk ok Aast | g Fx Agg
3dabe] & Ao B A8A7IH 3} elitel] A WSk

A2 7 % ek

i

_l 3 years planning process ratio !

[ Earthwork |Drainaqe work\Bridqe buildinq\ Paving work \Subsidiar work\Tunnean work\
57% 38% | 40% | 60% 25% 21% |

,,J A progress (1~2 years)

Actual |Planned | Dev.1| Dev.2 Re‘h‘{eds"“rs ratio

Earthwork 40% | 40% | 4% | 2%
Drainage work | 29% | 33% | -4% | -2%
Bridge building | 44% | 50% | -6% | -3%

Paving work | 12% | 10% | 2% | 1%
Subsidiary work| 19% | 23% | -4% | -
Tunnelingwork | 76% | 72% B | 2%

™——\57% (3years planning process ratio )
- 2% Deviation)

__=—55%

—1 Revised 3 years pregress ratio "

Earthwork rainage work }gridge building| Paving work_[Subsidiary work[Tunneling work|
55% | 38% 43% | 63% | 28% | 11% |

Fig. 3. 3 years Earthwork's Revised Progress Ratio Planning

Revised 3 years construction cost and Normalizati I

Earthwork | Drainage work |Bridge building| Paving work |Subsidiary work|Tunneling work
(#5,500,000,000/#8,000,000,000|%8,600,000,000%17,700,000,000|#2,700,000,000 |#1,900,000,000
0.12 0.18 0.19 0.40 0.06 0.04

Type's 3 years planned: uction cost
Type \ Cost 3 years Earthwork’s optimal construction cost
Earthwork W§,700,000,000 |, #41,900,000,000 (taotal construction cost)
Drainage work W7,6 0.12 (3years planned construction cost )
|Bridge building W12,000,000,000] —_—
Paving work ‘W12,000,000,000) = W5,190,315,315
Subsidiary work W2,500,000,000]

Tunneling work W2,100,000,001
[Total ‘W41,900,000,000,

—| 3 years optimal constru:tio&ést ]

|_Earthwork | Draimage work [Bridge building] Paving work | Subsidiary work [Tunneling work
[#5,190,315,315]w7,549,549,550 |#8,115,765,766 |#16,703,378,379| #2,547,972,973 |#1,793,018,018

Fig. 4. Calculation of Optimal Construction Cost

Sequence Explanation

Aggregation method

@Yearly planning
construction cost

1) To extract the required data in Yearly type's planning construction cost

Extract in Q)

1) To get the accumulated progress rate between Actual and Planned

(D-{(Actual - Planned)

Revised progress . . .. . . X
©® Progr 2) To calculate correction values using the remaining construction execution rate .. . .
remaining construction execution rate}
1) To calculate total construction cost
Weight value . 'each type's cost+ (©)' total cost
©Wweig 2) Normalized by trade ® P ®
(@Optimal

3) Apply weight to the total annual cost

construction cost

® x total type's construction cost

Table 6. Standard of Deviation Distributing in 4 years Construction

Remain year

1 year

2 year 3 year

Deviation applying ratio

100%

50% 30%
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30%

25%
20% ‘_/I—\§
15%

10% /

5% V//

0%

lyr 2yr 3yr 4yr Syr 6yr 7yr

=—#=—Proposed =fll=MSF KEC(Actual)

Fig. 5. Budget Comparison

X2 Al

Xﬂ /\Fﬂl = @E} JE**MW
d Ao R HHTAL

= 1 2
stoldl 4= Qe ¢l FHFA 9 x(Mean Absolute Error :

MAE)E 7liksto] vlargty. Betdh e abe] gho] 2&5 o

Eﬁ*}ﬁl A T Addsle] HEsAm] S AR
L A e R

o)

- ERFAPIN A 2014w GBIl
o) HAFAM|E el Bk
- UPRET RN g BARAL A 1237
- FAPIZE o 7d
ZHFAM] 69,914,415,580492] A1=FA}

A= 2015

L

o] FAR= 2011 a0 2 E]9lom o]& B 20151344}
W)e] HHFAME AbEshaa) stk the Hirtol <faiA
AE FAPIRE 739 AxpE 5 AlFFAE(Table 7)7)
FgEe] EAdo] wrdwl FF FAP] 40| E(Table 8)o]ch:

Table 7.7 years Type's Planning Process Ratio

Construction

type lyr|2yr|3yr|4yr|Syr|6yr| 7yr | Total

Earthwork 2% | 11%(36%(23% | 17% | 10% | 1% | 100%

Drainage work | 1% | 13% | 18% | 21% | 24% | 13% | 10% | 100%

Bridge building | 3% | 10% | 10% | 25% | 30% [ 20% | 2% | 100%

Paving work | 2% | 2% | 3% | 6% |10% |[47% | 30% | 100%

Subsidiary work | 1% | 3% | 4% | 3% | 3% [22%| 50% | 100%

Tunneling work | 3% | 3% |22% |22%|22% |21% | 7% | 100%

Table 8. Type's Cost Component Ratio

Construction type | Component ratio Cost (KRW)
Earthwork 22% 15,337,378,280
Drainage work 14% 9,814,474,540
Bridge building 39% 27,612,108,499
Paving work 6% 4,323,329,752
Subsidiary work 4% 3,051,692,115
Tunneling work 14% 9,775,432,394
Total 100% 69,914,415,580

Table 9. Type's 5 years Optimal Construction Cost

Construction type Cost (KRW)
Earthwork 2,245,634,559
Drainage work 2,624,076,361
Bridge building 7,759,256,995

Paving work 369,579,864

Subsidiary work 166,515,265
Tunneling work 2,755,876,529
Total 15,920,939,612

Table 10. Budget Comparison between MSF and KEC (Actual)

Year lyr|2yr|3yr|4yr|Syr| 6yr | 7yr | MAE

KEC 3% | 7% | 11%| 15% | 22% | 25% | 16%

Proposed 4% | 5% [ 16% | 16% | 18% | 24% | 18%

Proposed-KEC| 1% | 2% | 5% | 1% | -4% | -1% | 2% | 2.28

MSF 10% | 10% | 10% | 15% | 15% | 20% | 20%

MSF-KEC | 7% | 3% | -1% | 0% | -7% | -5% | 4% | 3.85

5 Folyl H(Tables 7 and 88 Bg3pA Sb] Agke Ao
T AL A 75l The: Table 9% AN 7
@i A3 E Hes) Fe Holrk

AokE 0w mEE QA BApulgs) 7kes) wRBA)
o) A= AGARR) Sl g IR A A

N,

W
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