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ABSTRACT KEYWORDS
The government policy had placed new construction as the kernel of the investment in national road

the road department. This had been shifted, however, since the government’s budget of maintenance

the road department reached its peak in 2000, new construction had came to a downsizing level of service
phase while the maintenance increased gradually. Considering this recent trend, the asset management
necessity of a new paradigm in the road policy had came to a fore, in order to prove the economic analysis

justification of increase in the maintenance budget as well as successfully fulfill the user’s
needs in the service quality. The developed countries that had intensively constructed
social infrastructure in 1950-60s are enjoying a great achievement by applying the asset
management concept in coping with the deterioration of the public facilities. This research
suggests the basic framework in establishing "Korean Road Asset Management System"
designed to efficiently manage the national road. The main feature of this system is to
absorb economic analysis course into the current pavement management system, in order

to form not only long-lasting but also preventive road management policy.
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1. M E

= A SAoIAeY HT AR AEdit B A7
(Social Overhead Capital, SOC) ¢4te] T FFFF d2ta AABA N o lon, &5 oS 4Astd 3oz A%gd
o ol FAllH = SOC Bapnlg2 2hd vl B % Foda 22 =gl2e 4590] gla H3 9 F-Ade dsty]
= oty T =R ojgA ki g o7 BEAads SUsAA 483 usds S5 F A=
Ak ojAle 7 AdE EE2HS o|9A B ok TR 7}7<]E AAs] AL & glervee Aty )
o 4 &
o]

ety A4S IEG SRREY T4

de) A2 AHOR HIstoiop gt o] Ao Ao VA RN 2007d =SIHEAY, AF ), 7]
BT GARTIE ST FART] SAR W@s] fste] 2009d =THEAIE S S ESATHMSE, 2009).
of wet 20113 A AEHE SOCAES EAg TTAMN 7HA971E A2 At FEWFRAME TA2at B2
171271 8(2011~2020); dA E2AA=9] FA#e] dFel A, 7P, AelF7ul g 5o ARt A =
BEE xﬂ*l;}aiv}(MLIT 2011a). 55, FAAE, 75 59 oJ=olA= sOC fA# ol A A 27& 283t %
e A3 ol AR dHA Atk mE fEluets ojdle R A3 el ARhEA g B9 ‘%}
B

jinss

& Fdart ok aEed e N Apdol A SOC Atae] d77F 4% 3E vt loy, =ERE
= o} Z/RAITHKICT, 2011), & A7 979 SOC QAT Botel Seldeol AT Aol

FHgE Adstedl 2 F4e Fa Ak olF s Ileld A 85t e ditss EZuE AL
(Pavement Management System, PMS)S HIROZ g3 =2 2b#E]A]2~Hl(Korean Road Asset Management
System, KRAMS); 712AAE F5317] A 8 245 AN A9 =2 §AAH £9S Adstnxt ok

2. [ Mo HIUYN 2 AFee| AEY

FME H o] SOC 7 Boplld AAA A4F 2ES
AFste 271G, E2 At e A3 gAEe gEAQ A3 A
A AF7|BAGA FYHAY AYAFE FA0Z nF3Gon, B Aot Ay

008 E 2] B2 HERIMKICT, 2009),5 32447 Qe ¥A e e =
71Z2 MEAC sz LEY V)5S EFdsted 2HE F97) W2, 2 AFGE T2 t#EgA A"z A
LAAND F e @A Ao
Table 1. Distinction between the preceding study and this study
a7 2 A7 Wl 9 =4 Areloke] wA
- Ejfjj?}\]i% A 28 A £, 0 B, A 5 AEAR) AtaE| A 2o 2 HHA7IA]
S o 7% 2EHIS B \ 174 & A R
(KICT, 2009) SRR BRI 45 AN T = 3

ol gl 7)28 AAE A2

71Z9] uF FRBYA LS Hol|F7RE SHoN  |EZAAE FolM nETS dies

(KISC, 2005) A3 xvma M Ag 4
Eiﬂ%sl% Q}&Eﬂoﬁiﬂ A= AR %ﬂ At B4 Bl ) ARt =9 Sl AR A 2E =9 9
& A 712aF s AAst] &g A7e] 24 Al 712490 A3 A

(KTI, 2006)

Aatge] Bz dda 2
A4 TN
(KICT, 2011)

Pl AR FABUAAE AT ARV AAZ | BEARE A 2E WS
A8 9 ax71% A HAzz AT

o
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. fEL2l E2 |XIBIAILHZS] SHA|

4.1 =g} =22 0I5t RX|EE| Gt +22| S}

1950~60dth o] SOCE AFHo 7 JL&3gPH AAFEL 2
1970~80LﬂtHoﬂ *é_f& Qxgzt 20109y EWEREIE MAZED

| 2 n
(OECD, 2011). ¥ T 9lZete] w3}t =& Pste fABe o3 £971 A3 3748 2o o yso] =27
A9 H2e Aol a7Ht

4.2 S22 SEHAIAH(HMS) HF TAkste| 8HA|

TEDNERNA L8351 JE PMS, BMS, CSMS 59 3~
Z FEHA) o] T2ALE AAE BFHor §ABY

_4

O AEES e

Vg SEap] Ae) a=

QL
)
f[rt
rlo
e
o
El
o
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>,
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> ¥
o
= VI D

WEF009)= Ias FAHE GFY AHids AA FF EE AA 8 2008Lﬂ T 235 dA 2= H (Highway
Management System, HMS)< ¢4 s}of‘u} a8y HMS 94 7129 $9AAE EdstE Ao FH EHo|mz 2AF
wRA e R A WAAE = gle AV Ao =2 AR AIAEE V1S R A=Y FA R A S 6l A
AHEE HolEe BEd B 2 o8¢ 48 4 e AAE /RAog 2ol 8] il

4.3 M2xt ==2FH|7|2A &0l Rjakz2] JHEe| =8

TEIUFFE 20119 TA2A =2 AU 71 EA8(2011~2020), S FHEHA =2 FX#HE G5 At NEs =
Ast7] S ke 22 37HA FARAE FAHAGL 3k A, AR 5SS B2 fFAHYE AT F
N 2], 7P 2 AfF7me Ads =93tk &4, A AN =29 AR E Z8s] A 2
Brketal olg EUE AAAQ At AAES ARtk AR, 45 ERAYFER ARRAVEAY S FYse
T 4% AEE Augth FEWFHE ol 2 ANdY ERAFAS FYsty] st FF Frtste KA o
Aol tiE RS %%‘5}““1 ERO|EA} Sste AHAEE(LeS) o] FF & URF 2&53 G =2 A4t
A28, 712 A A (framework) & 753t TAEE AAT A ot

5. SOC ApArZIZ|AIARS] Fo| I 2= 29I Al

5.1 Zjakzz2|el Fo|
AF3) A okl Al AFikE](Asset Management)= 7iQlo|v 7|9 E°] Bi3sta A= oa, 72, A, F54 59 ¢
BRIl AHS A8, 7948 55 At A3 REFOEN 1 JHAE FUSATIE BFolth o|2AHOE F84
FellA FHolyg ke ARHAE v FEE £ e FS ?ﬂ Ao A2 Fbshe =l A 74| (Net Present
Value, NPV)2 483ttt o]¢} o] ZF-3)A] ZofollAe Aptae]er dde aradgatse] A4 Aiis &8st
o>

o] E4 Ao Hdo] Fast AL LA wasle Zxe xg—a—m ATHKICT, 2011). SOC -ofollA] Apatehel=
AVEES] BE|FATE o] 8 NA LT AulaFES ATst] 8] AEES 2AE A, 34, FARE, &9, 97 5
Ao F7) Fetd BxlEE e Aats E802 AYdhe Al2dS W, 1 548 o2 ZTHKTIL, 2006).

Table 2. Investment comparison for maintenance vs. construction of OECD Countries(2011)

Country Italy UK Germany Japan USA France Korea
Invest rate 57.2% 38.0% 26.0% 21.7% 15.8% 10.0% 8.0%
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S AREER)E A A BE So] AR THE BYA A4S FAH Wgoz v,
S AR A AYANRE, A4, $A8S, 28, 07 D ABEo] ol2AA E AdFE nejH)
- AR B4 A9 AAHA 832 ate] AAHA 4L Faw

S ARBRE 71E B sde] ARE B BRSE Avel okd 1 ol olth

AR AAA A4, 28 BE, A9 ZeAsE 20T A0 AAH 5849 Jujsel 23

S AREEE FEe sEA 1E WY % ETE A0S FEATHE AL vl

°
A7) AT GFZEAxEg &
F 3tk o] 495 Ei/\]*pi%iﬂ 1}”%@*1*‘%40“ 7—‘4*9“ 3t og2 {72 B2 (preventive maintenance)7b AFF-Z F-A]
2] (essential maintenance)dl] HI3] Ht} A& H|§o2 A MU AFE(LoS)S AT & Aok WA gutaze
ALdE| A 2golg ‘Thkdt EAS Ad EEAEE et 7 ]“ 4 % OH A fFABEE FHFOEH

Ve FoIA g;% NESE ww—s— A SRS FRIAE Hdan %E?Jrﬂ 73 34 (Report
Card)® A71H o WA AdBeN2HE B £Gsn dE 57, FAUS % vl A E oA o
23 2o

5.2 SF2| SOC XHArEZ|

SFE 1980t F9F FAKZIE SEHS7] skl 71 ot agenda)E 71T AN nAFHOE HEsl= 4
g grdS BHEAth o] A deow FFoh wAA= AWAN o EREoR] LI JE HAsl
AusroadsZt= 2215 A8 Ausroads®] HHEZA S F Uete] 23 ASEHS £ 93] BLad 5
FAE WAL &2 ARl AdT AT o] &8 S, AEERE A Hi FELE $FE F U=
£ AR} 35 Adst=rl ok Ausroads’t T3] 1996 TAAFEHEI A F A (Guide to Asset Management); A1
S ¥zbetar, 20099 F ]%"1/] g Wehe 5 FuTh n&ege] FNE, AR, 94 5o AL
S &3 A ]‘3}1 o] XA A5d Z==ZF/dF(pavement performance) Holw A4HEE(inventory), AHZ 7
(roughness), 4/4¥3 (ruttmg) 73 % (strength), 1FE(cracking), PIILH A (skid resistance), TE(texture), FTEH
(performance modelhng) 5ol 55 JtH(Austroads, 2009). TS Ausroads= 20020 =2 FAEEE A HA

“ =
(Integrated Asset Management Guidelines for Road Networks)& '#% 1'3}04 =2e] AoFr] AAd AH =Zo|&A}
7 a7ske ARlAaeES 840 ® Aty 93 Ataee] F &5 AASEL ltH(Austroads, 2003).

5.3 w&l#=2o| SOC AjAHEE|

== S0Ce A7IAIE Z4317] A8 "Local Government Amendment Act 2002, S ZHAsHEA 10d ©91<]
72}7]7493/\]@ Al¥(Long Term Council Community Plans) 8-S oF3lste], TYAEY 4 AWAHRE o F-A2=
2"S FE3HY. o] FEAAHL wEAE TYGRE BB FY Transit NZ9} Land Transport NZE FTAHOZ
3 At} Transit NZAAME =7 AA] T2A49] 11.5% 10,836km(ZHH-km 71F 50%)8 ©33t Atk Land
Transport NZAAM = ZE2A|IAH GRS, aE5S MY, A5a &3 9A, uA £& o), aFAISH AR o
2 9357 Has 5o FH FASIL AT (MoT, 2009). w2 A= =7pAMFEE] 919 8] (National Asset Management
Steering, NAMS) Groupe =79 Ausroads®t FFo2  T=A7|9A] A #2] 23 A (International  Infrastructure
Management Manual, [IMM); & #3138t} FFAEES] #e HXE AL AAFoZN, Q5 AbHE] #old
A AA N1EE BRH0Z Aestn JTHNAMS, 2006). FRAZL] wERE E2ZAME ANAYA LS £330
Aall FHS F7IAFEE A E(Nation Asset Management Plan, NAMP)oll #}xt#hg]e] 8 4245 AAIstaL Qi
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5.4 O|x2| SOC ApAkEz|

=zt FHE VINAES destar AR, AUARTE FHAEEERS G830 s FARSEY] st 1976
W fu& =2 H(Highway Act); S AIG3ATE 1998 WA F 155 (Department of Transportation)] AW == 7]
“d (Federal Highway Administration, FHWA)oll #}:F#2] =5 (Office of Asset Management, OAM)S A X|8}aL o W&
Age] BN FHaEEa g AFAYA LTS EQeh. ANARIE A4y HEs =9 a8 Fask
EEo] SAE olF RS A&H R HH ] ol g lea} A MU 2FFE(LoS)S FrABSHHEA B2 #
d Wdeld 9o eihgSs fla =24 A2e deude] ey il

v AAREE 19149 A" TS L_’Elﬁigﬁ]-‘ﬂ*(Imtermodal Surface Transportation Efficiency Act); & <AHZ 7t
F5-9] wFF(Department of Transportation, DOT)dl 27, w#, B'd T tg ABA LS 2352 @RS}
S THOECD, 2001). FHWA(1999)2] A2l =H(OAM) A ‘%7&?:5_ A2kEE] A 3 A (Asset Management Primer)ol] AHikk
2o 8 845 A Uk

6. E2 XHAMZZ|A|LRS] =g Got

6.1 25 SOC A7} AlAkslE &

339 Agode oAl 719kA A #e] A Z A (International  Infrastructure Management Manual, IIMM) ¢l w2} £--8-3}
Ae FFAFAE(Total Asset Management, TAM) A|2®lol| 93] 7t F+85= WA} =2 FAAAY
£ Agsta, BeFAe AREFELeS)S A71Hes SHs . wHdEE 59 gEoE %
3 ZA /A A B FLIMM) S ZAE &) NAMS Groupld =2 ARaES Y3 AZSFd, 384
BAZAE o]f, IEH AR 4, FA $Aed 24 52 sk ok B9 v=o] Agdlle Y
& A] 2~8l(Pavement Management Monitoring System, PMMS)ell 9Jal] Zt FAR7} dAl Jel& AAst v JeE
dZste] frARYRES FHsH, FAY A4S T3 By-BA $AeAE Aska ok

ol ox My K
QL
£
N
i)
s
—{1:1

—|—’

Table 3. Comparison of SOC asset management system in inside and outside countries

Secti Assot t situation in K Australia |New Zealand| US.A. Korea
ction sset management situation in Korea TAM NAMS PMMS PMS
Asset management | Nothing of long-term investment plan and spare o o A o

strategy expensive asset management strategy

Operating facilities state grasping and repair
record data, but non operating asset present state o @) O A
grasping and performance data

Asset present state
grasping

Displaying facilities state classified into five
groups A(good)~E(bad), but non displaying @) @) O x
quantitative LoS establishment

Level of Service
establishment

Doing survey-analyze-grade facilities state and
decide repair priority, nothing decision- making @) @) @) A
support system by economic analysis

Decision-making
support system

Doing grade SOC asset value from 2011 by
accrual basis - double-entry bookkeeping @) @) o) o
account conduct

Asset value
evaluation

Long-term operation |Nothing of long-term operation and budget
& budget organization |organization in Korea
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WA AT 57, FAAS @ viFs Seuete] SOC AWBeIA2HY FEYEE MushA Table 35 2ok o] ol
N BE SIHE NN RABE A ADBINEDE LS slor), 2 Fol AvEe B WE, BvEd, 5
P47 Sol tsidE SUF 1) A w3 Beo) wet A NS A83T 98 T & Yk Wk o
© E2 AARIA2YS HasH] SHse] AAF0E 295ty 9 Yok goka @ ¢ Qo WA $eueks S0C
o AR JANE 2ARS] T AL o= AEAA Wk Auweldl ZrlaAd Ak e sl

6.2 AAEE[A|ARIS] FR 4

L5 AFEY Ed osl 7IvkAAE #ElRoklA BastA AT ¢ e Bl JEE o|F, o] RIES T
FH o2 FATFOEN At 2Ho] HEsiA HIAoh 1 EH Q1 AHI7F 24# A &8 (PMS)©]th. PMSE 38t=
o} Zwol TAEF A4S Moz svl 2TEGC] ZUNA FAUS A4S ANE FEE mRoldh o))
© 29 W BLRY Ot U% DU U F 19l RE LS BANSHAS 38 Kol A Bz
HE52 553¢ 842 FAHY oy o] SFHAAE 14 AldEolge 354 A 84Tt gleEgE &
o] 7}&3tt). Fig. 12 kUl

28e) AR, BA GARGINE SOl ko] BLF 2471E2 volEHlolAE TaT, o o4y
, ANE 59 AZA2RE B SOC AL
%

OECD7} A|AskaL gl= SOC AtdE A2/ e] 8 anott &4 AHE 7IEo2 24 #Y4
= Al

] 2]

AHE ERZ Sulel] At Hde =9

2 g% =9 4 THOECD, 2001). £=¢] 718kA 1A =}
=l dagh AT Eoks @A ofger 2t

3 simE == KIAMZRAAH, JI2HAl Y Y HRSEE

B AFdMe dsd o= Al B4 ARE nviEer =¥ =2 AtdefAl2E(Korean Road  Asset
Management System, KRAMS); 9] 7|27 (framework) & 71& Al2¥3} A2 A|2~"S shte] 8442 5338he
AR dAsYn o|2 $ste] 7|9 PMS, BMS, CSMS, NHMIS, TMS oA Fa3ata e 4% 2A 3 %7}
HgE HUF 8o, A A4 AdEEE AHIAFELS)S NEsta WEds 3 A7PEAS e At
A Gy AR S 2 N2 A2HS TFEHSPof gk

Community
benefits

Road system
performance

Asset Asset Asset
features condition use

Physical Management
treatments of use

Asset
management
strategy

Fig. 1. Major elements of an asset management(OECD, 2001)
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H Australia (Austroads) || " USA (FHWA) " || Korea (KRAMS) H
Long-term investment plan and 1. Asset management strategy
SOC asset management strategy :
asset management strategy Target - Policy Long-term strategy
Using continuously Grading quantitatively 2. Displaying System Technology Standard
present facilities asset present facilities asset Asset Lists Asset States
Definition of LOS establishment 3. Establishing Level of Service
LoS and performance wanted by road user States Grade Demand performance
Risk management of ) . 4. Decision-making Support System
e Most important facilities asset - - -
damage for facilities asset Gab analysis Risk Valuation
Maintaining approach method Best method of maintain and 5. Estimating Present Asset value
by Life-cycle facilities asset improvement strategy Cost Model Life-cycle Analysis
Estimating growth influence Best method of long-term 6. Long-term budget organization & Execution
by demand & invest of facilities budget supply strategy Priority Maintenance

Fig. 2. Comparison of essential elements for road asset management system in inside and outside countries
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3 7eEFE Ad, 3 =2aEA 2 =20]8a B9
AALAR NG 28 75, 5= dAle] =2 AR H7), 69
Fig 2614 A &2 ApAA|~He] F8 948 & =
Al 2" (KRAMS) 2] 7] &4 A (framework) = Fig. 337 2t} =< 9943 Algdlu B3 o]F SOC FA B
AEA AL A ANEE Y, o 93] g HAFAE BHEAY= NEoE AL EY Ay wE A% )
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olFH{AA FHS A FH} V|&o] FFata, AiHE Y] Aozt & £ e oW fA#HE
B viwnd® vEaith oJAle fElvets 1970~80d el FF s AW lzete] =93l £EE FRtete 7)Ee
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Surveying paved road D/B,
Selecting maintenance method,
Deciding repair priority

Surveying bridge D/B,
Dividing reasonable budget,
Deciding repair priority

Surveying cutting-slope D/B,
Measuring collapse areas,
Organizing annual budget

Surveying road maintenance,
Totalling annual maintenance,
Analyzing manager maintenance

O-D survey by incoming,
O-D survey by distance,
O-D survey by road line

| oz [elo—zzz|ojvznn|e| vzw [0|vwz ]

" Framework of KRAMS "

Asset management strategy

Target: Policy, Long-term strategy

4

System Technology Standard
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Cost Model, Life-cycle Analysis
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Long-term budget
organization & Execution

Maintenance

Priority,

=

Displaying
Improve plan

)
Assessing
Present work,
Growth strategy Establishing

Future strategy

Fig. 3. Composition for framework of "Korean Asset Management System,
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Pavement Managemet System

r ___________ for National Road
1
1 . .
‘Bridge Management System [~ | Eatablishing o Surveying o Forcasting Natlc’;a}l I'hgh.waySManagemmt
! Database Road states Performance ormation System
1
1
1

‘ Cut Slope Management System z{ Traffic Monitoring System

1

Asset Managemet System

oo for National Read | N
I I
| T |
! [ Optimum Decision—making Support ] '
| |
1 |
! Economic Analysis !
I I
| Road manager cost Life—cycle Cost Analysis '
| using HDM-4 Model |
| |
I I
I I
! Eshmatmg Present Asset value] !
| |
| Level of Service T '
I - I
' i Selecting Study target \. |
' | of Asset management ||
N L L L L o IITTTTTTTTTTTTTTTCCL A

Fig. 4. Flowchart for framework of "Korean Asset Management System;

E2 IMEEZALH, S 28 MHI25E(LoS) AF Al

KRAMSS #5317] flalM= Fig 49 HFEEEANM B E2AA
dtofof gt} 1 olfE REAEES JuxAtet WrbEARE nEe R i?ﬁ}f*—
it AQdihe Fxsld HolEels 4 & e A HHut 7k
gt AU EFE(LoS) SHAAE AR, FlelA HEst e PMSS AHIAEHES
(LoS) A AHIE AAISHATH

7.1 2|=22| ol=Za} MH|ALZ=(LoS) SZHIA

OECD 3915 Fo4 059 dze Aue2de dEsos Ag8n JE 57, 3 2 Adce 392 2
W Qlzete] MH|AFE(LoS) SHAAE Table 4, 5, 63 2o] EF A, B, C, D, B9 589A|2 FE3}3 9ot

Table 4. Rating scale for Level of Service in Australia Infrastructure

Letter grade Designation Definition

A Very good Infrastructure is fit for its current and anticipated future purposes

B Good Minor changes are required to enable infrastructure to be fit for its
current and anticipated future purposes
Major changes are required to enable infrastructure to be fit for its

C Adequate .
current and anticipated future purposes

D Poor Critical changes are required to enable infrastructure to be fit for its
current and anticipated future purposes

E Inadequate Inadequate for its current and anticipated future purposes
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Table 5. Rating scale for Level of Service in USA Infrastructure

Letter grade Designation Definition

Fit for the future. The infrastructure in the system or network is generally in
A Exceptional excellent condition, typically new or recently rehabilitated, and meets capacity
needs for the future.

Adequate for now. The infrastructure in the system or network is in good to
B Good excellent condition; some elements show signs of general deterioration that
require attention.

Requires attention. The infrastructure in the system or network is in fair to

C Mediocre e . L . .
good condition; it shows general signs of deterioration and requires attention.
At risk. The infrastructure is in poor to fair condition and mostly below

D Poor . . . Lo
standard, with many elements approaching the end of their service life.

E Failing/ Critical Unfit for purpose. The infrastructure in the system is in unacceptable

condition with widespread advanced signs of deterioration.

Table 6. Rating scale for Level of Service in Canada Infrastructure

Letter grade Designation Definition
A Very good Fit for the future (80% or higher)
B Good Adequate for now (70% to 80%)
C Fair Requires attention (60% to 69%)
D Poor At risk (50% to 59%)
E Very poor Unfit for purpose sustained service (50% or less)

ojgf Zo] gFellMe dzete At A AHS &St HAM AAbEAL, AelAt B AREA el dAkaEE E o),
Azehe] AElafE(Los) S s 2ol sk 9
° Eﬂ-«] -er]JﬂLﬂ Oﬂ a3k FFYEE (Public Private Partnership)At9 2 €]5(Outsourcing) A9 < &31HA]

g

° ‘éﬂrh 1(Report Card) xﬂE%— wgeti zete] AIHA] WEkE A&HoR RUEY s gl

7.2 3id 22|LiElM X8t = HE FAIEZALEL] SEREIPIE 0F

A $vele =283 H P (Korean Highway Capacity Manual, KHCM)dl| 2J3) 7|E€=Z /|04 FH3AY
TR W*ﬁ“ﬁ A7) A Nder T2 AuaFELoS)S A~FY 6uAZ Tws}i itk aE]a ks
= RN PMS) = =] T, AW B SEFEAS AL EAst EA R wE JEEI TS
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FHE H7et7] sl 8 F91ef T U] ARl mE AE9f 55F 02 wRstal vk ole & 7t
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Ao FRHPIEe B2 2F 5 UE Add A3HL Ve SN ARt AFE sdHY, L2
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5) Wz SAxAd 5) Hd B 5) ©2%A 74 5) A=Y B
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Fig. 5. Critical elements for maintenance at Korean National Road
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Table 7. 2005~2011 Status on Repair and Maintenance of National Road

T 20059 | 2006 | 2007 | 2008 | 20009 | 20109 | 2011d A H]£(%)

HH] G 874,773 | 754893 | 703930 | 708594 | 1,000,234 | 796,639 | 840,172 | 3,736,074 | 100
1. ¥IACE By 197,398 | 75790 | 73017 | 80448 | 65498 | 82,382 | 64,642
1) T4 Zvx 3,257 5,596 3,532 4,200 5,858 2,499 3,596 28,538 0.76
2) XA AvjHy 9,213 9,869 12204 | 11617 | 12754 | 10,790 | 11,190 | 77,637 2.08
3) % Tl 60,100 | 50253 | 51518 | 58132 | 37902 | 56893 | 35905 | 350,703 9.39
4) I AEF 124,372 | 10,069 5,538 6,319 8,971 12,031 13951 | 181,251 485
5) B EF FATA 182 3 48 2 11 19 - 265 0.01
6) PIEF =] 274 - 177 178 2 150 - 781 0.02
2. FRE RS 124,987 | 115878 | 111,258 | 115957 | 176,949 | 138709 | 142,325
1) IF B 37227 | 55612 | 47877 | 53,631 | 106083 | 81,918 | 87,854 | 470202 | 12.58
2) wF 21433 19190 | 36569 | 34045 | 34010 | 36077 | 21,676 | 21,263
3) A HE 14,473 1,962 6,615 6,007 1,692 1,778 1,745 34,272 0.92
4) W5 B 4,356 11,746 9,579 9,138 17,663 | 12671 9,886 75,039 2.01
5) Hd B 48,258 8,548 12597 | 12,547 9,481 10250 | 16,815 | 11849% 317
6) &8 B 1,483 1,441 545 624 5,953 10,416 4762 25,204 0.68
3. RojAAE B 205357 | 175387 | 201,316 | 202,988 | 314,322 | 180260 | 181,579
1) Wad B 954 1159% | 20801 | 21,195 | 10,358 7,974 10977 | 83,855 2.25
2) EEHAAA 49,757 | 21,049 | 3559 | 37,043 | 49,091 | 42067 | 32531 | 267,134 7.15
3) =7 gu) 45 4,825 5,289 5,233 9,843 9,949 7,109 42,293 113
4) Zoj7) Aul 122 7,761 6,361 6,377 13857 | 11,480 | 10357 | 56,315 151
5) T2EA 74 7,631 5,733 7,41 6,785 7,243 7,490 4,694 46,817 1.25
6) A =4 3412 15913 | 15735 | 15711 16323 | 15013 | 17,934 | 100,041 2.68
7) AEHEE A 2,000 2,375 1,532 1,532 3,045 2,815 3,207
8) A} 213 7,400 4,707 14969 | 14969 | 103,778 | 9572 4,120
FEEE 4161 2,908 4179 4177 2,267 2,322 2,630
10) Q173u] ] W& | 95580 | 47,839 | 35968 | 35855 | 25534 | 23,964 722
11) AA1AAw) 34295 | 50,681 53,645 | 54,111 72983 | 47614 | 87,298
4 =2HY A 330,781 | 301,821 | 237,482 | 236,875 | 346754 | 312,557 | 350,942
1) vg4= A 146563 | 97403 | 65280 | 65281 | 102,638 | 56,043 | 102,846 | 636,054 | 17.02
2) =R A5 91,594 | 70341 76,197 | 74717 | 94124 | 85075 | 86345 | 578393 | 1548
3) HEAY M 92,091 76615 | 62985 | 63992 | 96876 | 84426 | 85779 | 562,764 | 15.06
4 SFET 412 57322 | 32941 | 32843 | 53043 | 86954 | 75965
5) A=Y 7 121 140 79 42 73 59 7
5. A4 Akedul 16250 | 86017 | 80857 | 72326 | 96711 | 82,731 | 100,684
1) QAH(3TA - - 18,898 | 18,155 | 28537 | 23328 | 32,947
2) QAN (HFY) 16250 | 86017 | 37531 | 30123 | 35018 | 31777 | 36,172
3) AR 5 - - 24428 | 24048 | 33156 | 27,626 | 31,565

Table 8 YWFES] S48 FARFH 207 FEo] hstol MUI2FELeS) B A TEAGE HolFa glek A
25F SRS AR W 1E A FABENSEG AZe ARBN2De] AAY ¥ EBYS FRT £ 9
HER BE YRAE Y PMS 12 A8, FRE Be GRAE Y AR BAZEY, 7]
S35k Table 994 HET 207) G5l thste] Apl2iE S 1A AE AN Table 9o AAE A
HagE SEA AT BF FEDIRAS B3 44T QT Jo] BRI BREAE AR dARS 8
@ ABdeld Zragor skl HW F dzeh AuueNAY w9 24 S 5 4 o s
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Table 8. Consideration items for developing LoS of Critical elements
TE HE(%) A2 (LoS) A Al aeAre
1) =4 ¥9Xg | 076
2) =% A9RS | 208
¥A=z| 3) TF QY97 | 939 FTEUFE T IFAA2H(PMS) 7THAE 5P9AIR WSkt H 835t
By 4) T AZH 4.85 7t 3EE IR R 3 ARl AaFFHLoS) S FHHes 98 Havt 9e
5) H¥F SAEA| 001
6) PIxF =4 | 0.02
7) WEk B 12.58
8) B'd B 317 FAVAE b T ol BEER o] H&uks FE
9) HIgNE Al | 1702 | 71E FAEE AAeke] 43 FAE et AISY VIES 2dE 835
10) 29 ®H 0.68
: T;f;% 11) W52 55 | 201
B 12) ¥A B 0.92 7z 7t FEH o R gestal gl ok B RAR VIES A48 Sl9
13) =7 A 113 | NCHRP677(7]3), Austroads(3F), MAP(W=) 59| 7% #%3
14) Zoj7l ¥ | 151 AZEd gt Joje FEFYANEL ARA A4S WdTH5%—50% £7)
15) W& B | 225
16) T2HAAAE | 715 7 I7be] “edE TEOHAAA Bl FE, LoS YARE AFRAE S BAT
i”_ir“@ 17) =254 WA | 125 | o9 ARIVE GoEE oS SHe RERIATL T4} oAS wddt
18) A4 =4 2.68 FTEZFAL 712 WA 117Lux, 4 90Lux 2&, 23rEe AT FHS kst
28|19 JI=Z /Mg | 1548 | AT 1009HET Alng 18, B EHEANEAE T AlchEAES HF
M 20) MR A | 1506 | FEUEF E2EFAHKHCM) MEl25F(LoS) FFF, FF, F 02 243
Table 9. Standard values for graduated LoS of Critical elements
o H18(%) MBI 2 (LoS) 53 IAIRk A% Az
A B C D E
1) 273 29 | 076 >4 >35 >3 >2 <2
2) ¥4 AuHS | 208 >4 >35 >3 >2 <2
L EAER | 3) I UY9T | 939 >4 | >35 >3 >2 <2 PMS9| 79AIE 5HAZ R
=R 4) TF QXA 4.85 >4 | >35 >3 >2 <2 &4 LoS YAXNE TL3A EH
5) vl2% AEE| 001 >4 | >35 >3 >2 <2
6) Mg =HAE | 0.02 >4 | >35 >3 >2 <2
7) W B 1258 | <013 | <026 | <049 | <0.79 | =0.79
8) Bld B 317 | <015 | <030 | <055 | <0.75 | =0.75 AP XY 7ES F=2
9) Blgkd= Au] | 17.02 | <015 | <030 | <055 | <0.75 | =0.75 | Z F2= AE/dR4 TF F HAA
. 10) &9 B 068 | <015 | <030 | <055 | <0.75 | =0.75
: jﬁf 11) W52 25 | 201 <5 | <10 | <15 | <20 | =20
12) ¥A B 0.92 <5 <10 | <15 | <20 | =20
1) == ) 113 =5 <10 <15 <20 >20 NCHRP_677, Austroads, MAP
s 5 P Age] e 50%E 24
14) ZAol7 g 151 <5 <10 <15 <20 >20
15) &4 B | 205 <5 | <10 | <15 | <20 | =20
. 16) =2¢HAAA | 715 | <05 | <10 | <15 | <20 | =20 Zy w7k E3HlE AR, dAA 2
' e 17 T2FA R 125 | <03 | <06 | <09 | <12 | =12 ARz RS W, YAX 2F
18) 24 =4 2.68 <5 | <10 | <15 | <20 | =20 | SHE=EFAL WA 117Lux, 4 90Lux
CE2X3[19) APERE 4| 1548 | <20 | <40 <60 <70 | =70 17+ 1009 F AkaLE, Akarthd|g
NFE 200 HEAHY AX| 1506 | <10 | <20 | <30 | <40 | =40 TES =287 FFF, FF, F 2§
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8. # E

1L A2 B3] ERNE g FAS BY 200098 FHOE AFAM de dastn gAY e 14
J o

S 9tk oH @ FAIAE ER§AT KPS AHAFE(LS) Hal fATE o Sk FFHS Pl
7 99 Aze £23A Aoz SN At e e Awe Ade ) £9T Bart ok
2 FlAE 1950-609th ] HFHOE THAGY Axere] wF ol T3as] sl A AIS Aol @

o 432 ATD Yk B ATAAE $eueel AzeE aeHos Bels) dsf BTY £2 AuwA

H(KRAMS); 50 Bad 7|2AAE AAsAT

3. KRAMS®| 572 o4 {22 (preventive maintenance)S 53l HAiH| & 02 EZo]8xto] g7 tj-&& & 9l
= AHIEFELS)S KA fste] FA B4 AA HAY Beais Adder o @3 AE=gds
ol ASER o oa] =2 JHE A-EQ 5HAlE TSt F 9 WS AR Fdsta 3l KRAMS

SHAAE AAste AHE A s AT

dMe =2 S F7Rsh7] s AFAA AeE HEete] MulagE]
M

4 Qze} ARBALPAN Aul25FES AFHoR HA) AME ERE AN §(EAI A, §ABelH)
3} E2ol AN ST A G, A AAN§)E AT FAS A g0l @ BAY 2| FAsolo} k. B
5 ERol§AH gL FWY £E% Bev £ AR0l el A ebd fAme AAN Sl FIAE Gl )
3 27 wgel Ageduls A9 99 wU FEdH AP dningel BAE FYstelol Brh ¥F
KRAMSE A7) 8317 SlslME & =Rold AN 24 Bl adnAe AAdes Ava Yol .
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