F-F BIRINHEEI XS R

BRANBRERARAERBERG L2 THHR, REAREBT
BERSEN XA  RAtERERRAISEERED  ER/REEFHE
BIE . BREE(RE 86 F). XEDERARAMRE 91 F], €&
MEMELEFEIE EERIRE 78 F]. RELERER 82 F].
FHE(RE 84 F]. BRES(RE &5 F]. EBES(RE 88 F].
B EZ[RE 88 F] , EEMTMREMRAES : TERRE 80
F], EERRBESHMESEE : RBILERMRE 89 F], £
BREZREERENAES  BRTIRE 89 F], LRE A SUREK LR
FHRERAR 2.1 H,

EREBINERX RIS E , B E R R R 2 E T LA M &
EETERES , HEEEEHE  Hill[1973], Fielding[1987], Keeney and
Raiffa[1993]. Wan and Kang[1994]. Brand[1997,1998], Wei and
Schonfeld[1998]. Meyer and Miller[2001] ; A BRERREE S E D
BT : Kant[1982] ; AR EEHEEEENFIEEB : McMullen[1986].
Stivers[1999] ; ZRE A A KHEHENEANARKLEE L EXEHB
HPMS[1978], R ERITEHEMN HDM-III EZ 8 8 [World Bank,
1994], HDM-4[1999]%, A&t EWE B/ EE MBIk IR FHI £ &
BER 2.2 .

PREBRXRROIEES |, AF 2.3 St H B ANERT AT EETR
AYERLLER , W4F RIS 48 DEA BN 2 EAE L | BB DEA R BAET
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2.1 BIRA X BiE R

LEEH, ARBERNERAR BT Ao 2R, EREg%
MR MRXHNE , H629~650, RE 78 F 7 A,

ZAHEDEERNEERRBERZEERE , L ETEREBRE
21, ERERERLERDN  SERENENES , TARSE
B REEER, R ARILEE SR AR IR R AR
B EDOMAL  BERAREFHREDEEARBROEERN
HOESNEFRE  BEEFETRR. AERETFRRK. JEH
ETRR. REFHTERR  HETEARBAROSRRBESER ,
IERBEBRRBEHFFAEMRI(ARNER, YERBAESZ) AL
Mz HE,

2TER , "ARRFEIGHEEREEHEREN TR, BMAYD
REBRBEENBHAM , KEASOF 7 A,

—RERT AR E Z BRARERHEERER  IEENEAR
HOFERERA, ERERA. FEREREE , BBERE—6
ZRRPEZERUMNEETIERERE, S8L  ERIBEEES.
ERYHRAREURRBE=EcEREEBVNREER , E
REARERRECREL , ALEZRERRRERAFRR ,
DRFBERA, HERS, ERERARURFEERAERE 2L ER
AN, LR B 15| E i SRER1T B AY HDM(Highway Design and

Maintenance Standards Mode ) EZEE# K BHZEEXSEINLARK
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HHREBEEREN , REBR 2 A REMNFEAR,
IRBU, MY, RBERFTEYMTHRMEE EZHRL, REAR
EENBMER KB 82F 5 A,

HHERUARKAEAE , REURER BER Z BV EAK
XERE , LERATERBRITRFTE &R L, L5 EE
MERCRT , BFHLLERRNRRERERX  BETHEREEN
IMEBUCEHRAMER , REEHEACIDTTFERR , MABRK
AR E X ERTE.

AZHBE | TARTERIYTEVGRE 2., B IRRITSEREE
TEEITR , KB 84 8 A,

IR EDUERTFAERAER | REFHERX, BER
FE, URRITAHTEERERMUUTN , HRFEL N RIIT
AN EEBE  BHIRARRGS T 2ER  UBUL HTRES
ITREMEMEERE R

MAEPHHENATECHEHERERAPTRIA L CEE  EB87
DEEERS. FEEHT. mEEE, TBEX REFEZHE
ZARMEME R, A EIRFI AT IT R ERRE |, 2 BITaT
HF(h1E B MR AL,

SR, EEF  "HEHWERBREEN L EZHRL, ELER
REBERBTRRMNERNE, H(26)-16, REISS F 11 A,
AR ETEHHNEEERNBREE NS ZREMABEN



CERBHEVER , WRKEXMERMR2OAEE | RBRER
B, BRERBKE QAHEERBKERRBRBEEES  H#EM
BEEEREES, MU R EREAKEE —RBFERBEFE2R
, IRt EEERTEBRELERBAEMES. FEEETKHE
FMEERERATEENED RERBESARRASERBRE
ERERE, YiIKERECHEERMERERIBIRREZM I,
6ARE. £ , "FUFHERAIEABRRF 2WRE, , B
BY ,5+85=,H97~122, REI 86 % 9 A,
HHENRIREXDAREEERRPEAEEZ-R , HE
ENeeE FAIRRHEERBEN. ZHEEEBEERE, EX
REFERG. FEHZRREAFRAEAERES NS , BRFFER
BE R 2 A B A B AR S A BT A B 2 A
HHENFEARXUHHENEER A EERTEEB @
BRARKRTR !
FEREIET= ( HEAN B )

HAHEBENEESSHERAME HIEZE ( Present
Serviceability Index, PSI ), $HEBEEE., HEEEE K MEBEHE
BHESYAERBEREESY REENRESY XEREES
B REERSEEE,

MEEERFARABREEX S RBEREEEEL L, &8
ZEESFEAE - HEHENFARX, BERKRERFAEERN KRR
ERMFAUER , BES EZRBRER ( Deterministic ) A E
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58 20 #7 R ERMEZR 5® ( Probability ) #E =AY 5 7 X $#3% ( Markov Chain
Method ), FBEFAIREEMEERRAREBHEEE | Bt LE
BN EERBARR EES . MR AT LHEEER
FRABXASERKERSITE , EX0T

BEMAEE (BEEE, RESE )= | (BRXETE )

Ho "HEENESR (HERE , RESE ) BEEREZ
EAHBERRR D EREAZHEERIERE mEXFARAZ
BFESHIERMK 2.1-1

# 2.1-1 AEHCEEEREAEXTRAZ S HEHERS

HWHEANER (HEEE , REDE )= f( RBEXEWE)

HHEERIEE PSI{E. PSDI{E. MI &

S R E 0 BR%E SNC H. ERRERER. HEFR

RS BB RS B

REREBEWE REGEEHHEEE, ENEEREER

LRAEXFARLERBEERBEN DT 2% BEEEA
Eih BB AEAHEERFE RN,
TEBE, WER, BEXE  BEHERRRERGTET AT EZH
3., PEREEZEERMESAS - HEFEESEERE A KE 88
F£8H.
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B H ST R A FE i  #T3% (Analytic Hierarchy Process, AHP)#E1T
BEERRRERIREFTE 2T, REUFERBEERN , I
Na#dtime BiEit[EiER REERTEAN , BITERTR. B
ISR 2 AHP R B EEHB(Levels) J\FEHZERI(Criteria)
R+ AEERIRER , He  FEEEREABZEEARES
AEBD , FAEERTFEER IR ENE(Performance) Al £1b
#8 2 (Quantitative) I\ T EREA , TH B 2 EALH S
(Qualitative) AZFMRIBE A, & , RATERERIECBERERE
SE B (Priorities) , Ml ARBEEREE DB ZKIE.

S.AKE, THHE EHE BRWEL., MRE , "POERBRERK
ETMHERN TR, ERBeE T NERNR AT ERE,
H 438~447 , KEI88 ¥ 12 A,

HNBRRBEREZERMRED AT HERE, 7B &(1)EKR
Q) TITHEI MO FRATROEKBESRKE. AREERB
BAYPRABIRZHFERTREDCEEE ARET—F
BMBURRABILZAERETFEEANRER NERBERZER
RREEQNTFHRTEM, AERL , KHRABERIEZATE
ZEXER, DRETHETBNRRBR 2 REFREERS,
BEXP A EERERGNTE, HPh UBEREEREEREZE
B, SRR ERAEN 5 BERRA T RE 2B,

O.BET , TARBEEBRERMN(BRLE) 2R, , BUPRAE
TARIBHEMELHN , REI89F6 A,
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LR BB AR E L B LLE | B DEA B ZIRA
EL#lE  SEBEMNRREERALS , WHERBEEMERN
PR B 5 BUE LB

ARRERSELABRRABERE TSR IBBRNRTERSE
BEZ EEEERMEBELRRACKEREZME, —RA2 "W
BERE, R "AEREL, TRABENRA (BEREMREEE
M HNHEBERRABTERE ), SETRABRENEL (HE
BENMREXZENEERESELER. BRHEREE \» 24I5R#HA
W

= 2.1-2 BAEHREE

HE &2 BB st
®# A& ¥ DMU
AD, B, HERKE, XERE. |(Decision Making Units)
EENLR BRARGES MERBAEBTEETE
HREEHNEZE
EHRSE DMUET
EHE EX SRORE. HRSE B HEERNRE B
EEENRE

BAE

1.REREA
NENERA  HEBRAEFR AT TFURTHN , g

HERRERVEZE, W

(WAD : IBERRAERS , IBRAS, BIREISHE , B
TRAY , HELE , RIRFMBABABNEFES, &
IBBEHALER. RREZETE , JEFEERERE
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UHRE (B )

QHEHE  BFTFYBLENERERE (HEILENID , v/
NE), EMBR  BRAMNERKEEE LRSS EERT
ERRBNmE.

GERRE (HE ) RERE ( RE/EE/BBHE ), £4XL
ATENEHE, MERREENTUHEIRERIHER
S, BREMZERIEBLARERRE 87 FHRARKE L
ARIBMRFAERPONEREBEERKPELRERRET
KB

2. 5 E R EREA
NAEERR  FALTFURBNER(ABERTEA )

(WEERRBENEE (BILRRESHE. hE, TEIRE ,
REMEBRES ), At EAERRSE,

QXBRENZSBHEE (REREH ) WHLREERNER
MRESFERENER , SEARRELERE ( FTH
B E 8 R Bhag i BE WIM REUS 2 ) ERER RS FRES
BE (HRERSBZ )

QERARNESEEREERZNR/IEA DT RS

LIFRERIER AHP ZHRERFHREMEBAEERR

HEBEEP , REMEEERSLERERER GRI(Good

Road Index), FRAFUOT:

.Y —BRERERE (GRI), AT AREBEN S EERAET
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i, BEEENCRRER,
GRI=0.7T+0.3M,
(HEfp : TAEMNEE M: AEEEHE , r ARIESR)

(D& (r=h): T,=0.27a+0.06b+0.32c+0.15d+0.2¢
M;=0.3£+0.15g+0.25h+0.3i
(2)B& ( r=f): Tf=0.27a+0.05b+0.3¢+0.15d+0.15¢
Mf=0.2f+0.15g+0.25h+0.5i
(HA a8, bBRA. cBE., dHK, eZ2, fFHEl ¢

BH, hEE, iK8)
2GRIBRERMREAN A ARERTIKER  HEMRENSELKE
THER, HPERENETE , FhHE GRINEREEESF
Ei
3£/ DEA BSHRRIBEEMNBXEFER , HHEAR
MZRl, L AHP FEBY 2 EtERARNERTH , AR
R’E—AERALRE THREMRE,

ERBRERER (GRI) PHoZEREXE , flU : RE, &
g, B8, BEBE , BAMRMEEcERL REIE , MAH T
R EHFEERMNA GRI ERETEE,
10.REEREHAT , ERREERERERNEERRE D ITERT
Wee., REI89F 9 A
HETECHRBENEET "RESHENERRE . 22 ERK
AT ISR —EEARERESHAHBENEINERE



R, VMEARRE-FTERZEZRBENER , MHLRFERRK
BERZETHR B KBHEBHRAIRARAEZER , REXE
EHHEBEER , FAMRIRRZEESEENA,

N RBEIPEMARF , " iEERREEAERFE 2 HEERE
BIEFESEE ST, KE 91 10 A,
R B R B EE @A " ith [ E b R AT AE R EL
HIE 2 REERE ., (RE 87 F£ 10 AR R B HIEEETR
AHMELE AR ERRKESREN. PUKRKITER, BETYESR
ZERHE=ZEHEREERRRTNT :

(DERRREEHREN
NES  ERZMP - EREACSEESERENERNEE

BERBXAREZHECIEZLERHABRLRE) , B

9.5 +3 .5 +1x
/100

)Ef  EEREM/ THWE,
HEFERAFY  AERERAAEMER , EREERDRE, A
EERENREK RITEEBRRRLNETRE S,

Q)P mITIER
DES : SREAEERRIECHBEEETRITHEYITEHE
LHINEE,

e




Hep

Wi=

)EN : nE /D,
HESERARSY FEERALEMER  BERERARE. H
FHRITERERES , AERRKE BB KERS,
Q) EETHEFZEREE
NESR  EREEFEEHREBETCERZNTEEEH 2, B

H)EN  FRRR I MEEEN,

DHEFREEARY  NERALEMER  ERERARE. 8
EFRNEECEREERA , RAERHGERTE , BBA
EAERRER S E,

Rt ER S EESES HSE LS EEEE 1 E

AESH , FFHEARIK 2.1-3,

ER=BER  ERRARESEREN. THRITER, SEF
WERZERERE , UM A LRI KRN E RS EYE ISR
BENRIMERER  BE-ZEHERRAFTEARNEGHRBER , HF
MAZE,
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01-¢

x 213 EEAEEEEFEER

BEER |(SEEHE AR D) A2HO D) | BLERE D) | B2#&(7 %) | C1#&6 9) | C2#(5 %) | DI 84 2) | D2 823 %) | E1 #k(2 %) | E2 #&(1 %)
BRRKE

" 4-40 X<4 4<X<85 | 8.5 <X<03 13<X< | 17.5<XS | 22<XS | 26.5<Xs | 31<XS |355<Xs| .0
EBREM 17.5 22 26.5 31 35.5 40
1 hR 17 &
" 14~30 X>30 |[28<XZ30|26<X<28 | 24<X<26|22<X<24 | 20<X<22 | 18<X<20 | 16<X<L18 | 14<XL16 | X<14
BEFHE
B2 ER@E 10~50 X>50 |[45<XZ50 [ 40<X<45 | 35<X<40 | 30 < X<35 | 25<X<30 | 20<X<25 | 15<XL20 [ 10<XL15 | X510
&

BERRR  RBMEWARRN , BT EERRRERENFE 2 HEEEREREESBEEIRAEFTL, BB 91 £ 10 A,




2.2 BB EEE

1Hill, M. “Planning for Multiple Objectives’, Regional Science
Research I nstitute Monograph SeriesNo. 5, Amherst MA, 1973

ERRGEGE G  ERFES BEFE  aFERF ML
MAERZR, Hill £4E B BEEKEMZE ( Goals-Achievement
Matrix ), RIEEMEHERSTEREF Y AIEEEUSEBEBLR
THEEZEES  tEEMEEEKTEEEME  BxS8E1
ZEBUBRAULER, LEXEHEARZSRSIITHEHRR

( Toronto Mobility Study ) FtEH , HPEE@HmER, HSE%E
AR RAERHEESETMIER  BEREETHORE,

2.Highway Performance Monitoring System (HPMS), 1978
HPMS 2 1978 FHEBEFER/XB LB ERRMERE | It

RARENTEENERPRAMBERN GRS, AREBXEBERA
BRVER, ERRAEFRNTSE  LRREERXBEZRBN 2ER

B {/ ( @3 The Federal Highway Administration (FHWA), state

highway agencies (SHAs), local governments, and metropolitan

planning organizations (MPOs) ) & 138 HPMS PR E R ME.,
BHEFE. HPMS B TH SR EBMN BT LA MNFHREHR
(uncoordinated annual state data reports) , BA 5 5 R 5 H N BUR 22 4% —
R B9 4% B F 28 (biennial special studies)o

TranStats F T EEHY ERIE1A HPMS EREN — B4, L+
B4y A8 (public roads) NEREBARR , TEFEREBERIAE



Z #(arterial and collector functional systems)SA &z &1t b [E B2 5B [
(urbanized, small urban, and rural areas 2 ) EA L E R BB AFESR

HPMS 2 RiERRINE 2.2.1 EE 2.2.2 Fime HERARERE
EREEEEESMFAMETI MBS 2ER , ARFE AR S FHWA
EANBERERBRETEZA , A, LWERIREE TEA-21(the
Transportation Equity Act for the 21st Century of 1998);E%R , 1T
BV E £ (Federal-aid Funds) 2 i EH B, #R5 <2 , HPMS AmE
BB MBAF(2BFE: states, MPOs, local governments, and other
customers) £ 2 B% &F f& (assessing highway condition) , #&

(performance) . Z= SR i & (air quality trends) B2 K 3R #% & (future

investment requirements) Z F &,

] N " P— ] "
HPMS Viewesr - Indiana
=
=
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=
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:
- A B A e
ﬂ:?./ T vl i B
B i .
i LI S i
'S
o £ ' ] e
e
~
*

1 T . : i

Al .-l i = :

P e e Bty B e P H\.\. o .

wll'._l:l!ﬂ_l_r"l_lul:ll_ﬂ_lhm: R

Picae] i i =l Canary| Twmrmm =] cti =

oo sl 1 Shin # Comsty 1~ Oy [N
i == [ iCIEY
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2.2.2 Functional Class B # &3 & (3 E Indiana M)

3.Kant, Rao, “Managing Sate Highway Finance”, NCHRP Synthesis
of Highway Practice 100, 1982

It B 52 32 % B BRBR #l (fiscal constraint) 7E 23 B& #& 3% (highway
performance)FTELE ZER , RK=ERBEETEER , 25F .

(1) ST AR SR (Pavement condition)
(2) BEHEFE E (Congestion)
(3) & (Safety)

HEFERCOMAH  ERcHEmE, REEBEREE. &
eMEgREAMEBE  BEMBRERLZRE  EEXEMEFTREZ
ERRESEANYR , ARt A BSHBHERE , EEMNBUTE
REREVXERDEERENERER. MRERREHEE,
URKSHMHIREESERNARE , BitE — 75 5HRE
#(good cash-flow management) 2 FEERBEEN , BRAIFEIIRE
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FEREN , WHEEMBANKRRK, BREFELSANEEIRE - A
SNZEFNA., EREFANMEM. E{ETITE(Value Engineering)F ,
Btk N RER TEEEE P KEEE HE Y E (resurfacing
restoration, rehabilitation and reconstruction) , M2 BBV ERE
I8 3% 2 ## (new construction) , M S B K RIiEH, H#HH T (car-pool
or van-pool)Z i

4.McMullen, Clifford C., “Maintanance Activities Accomplished by
Contract”, NCHRP Synthesis 125, 1986

LEHZER 1983 FEH¥EE 50 M. MERKREE. UK 29
EPFERETETEERE , BEERERENERBUSRESR
SHEEBIRERTER IS EH, UREA/ASKETIE  Pavement,
Roadside, Traffic Service, Bridges. Drainage, Other, (2R % 2.2-1)

+®22-1 PEEUNGHEXZXJTHEZIHEE  #ET
#2 (maintenance overlay), #&Z#& T 2 (bridge painting), HRHEE
T #2(bridge repair), 4t T2 (pavement sealing), KE[EHEE
T #2(rest area maintenance) XA AEEEIBRREMEEENEH
B, UHEERBHPavement) LEHIZR S 37% , HXARBRER
(Bridge)17% , 1B & & #E M (Roadside)15% , 3 )& PR %% 5% i 38 (Traffic
Service)15% , E ¥ (Other)12% , MHEKEXHEFE (Drainge) LE Il & 4
E15 4%,

+* 221 ENEERETIRSEETEER

Pavement Traffic Services
Pavement Sealing Signal Maintenance
Maintenance Overlay Lighting Maintenance
Patching and Repair Pavement Striping (centerline)
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Temporary Repair

Pavement Marking (Symbols)

Joint Repair Sign Repair
Cracking Sealing Sign Cleaning
Slab Jacking and Undersealing Roadsides

Shoulder Maintenance

Rest Area Maintenance

Sidewalk Repair Mowing
Emergency Repair Chemical Application
Heater Planning and Scarification Litter Control

Bridges Unpaved Shoulders
Bridge Operation Seeding and Mulching
Bridge Painting Other
Bridge Repair Sand or Deicing Chemical

Application
Drainge Snow and Ice Removal

Culvert Cleaning

Guardrail Removal

Sewer Cleaning Attenuator Repair
Roadside and Outfall Ditches Material Supply
Management Activities

MYENREEBNHREREIERSENRENEEEE

REIFIIE :

(1) A B9 7 2 (Availability of personnel)

() BE T 2 FE REE (Specialized work)

(3) $5 7k T 1E 2 # i B A= (Specialized equipment)

(4) BXZA (Costs)

S)EFXEMNASREN ZBRF (Staff limitations)

(6) T % Z 5T A SEHY 1] BE M (Availability of Contractors)

(7) R T YEIFTE 8 5172 B (Peak workloads)

(8) ZFLE L 2 BUR (Agency policy)

(9) Z Z TR = Y E AL BE 1 (Responsiveness)
HASHENAREBEAMS , EETREXRIZREE

FEeEZEREANEE (nced), MR EARTRS 2 UITH (feasible)

=
EA 7 & HAEE MY (desirable)o
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5.Fiedding, G. |., Managing Public Transit Srategically: A
Comprehensive Approach to Srengthening Service and Monitoring
Performance, San Francisco: Jossey-bass publishers., 1987

ERARNBRBERTERBRA (WEH, EX, #ISER
%) BREEL(EENR, TEQEE ) REBEEE (ZEARNE,
ERE ) =ZHELXER , UREMHAABRHRAEARERME ( Cost
Efficiency ) ARFEHE M ( Service Effectiveness ) 5 BANE M ( Cost
Effectiveness ) ={EzF{4HE :

(1) EXA R %
RAREUEREREEARBERBBARANSEER
HERELECENER, URMAE, EHNEEIREDX
BREHMNEENRE hEERTHEHEHRAEHLEME
Q)EAB Rt
BEABHRMREREERRHERBREAMRANSEERR
BEAEERHERRN BNER , URBRAE, EWAREH
EWH, LEEETHREERHEEHIRASN LEMUUE
B,
3) RIS A M
BREEREREREEMRAENREELEHERE
BERCHEW R 2 BWER , SURMREBEE 1 RIS E W . It
BEETHRFERHEEHEHEN LEMUEE,
RIFZRET B 2 40 PR B A AR A BR AN BR AR 7S 2 0 A 2 B Ak 8k
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SREPBEARRE 22, T8t 7 5 /MERE E B R
42 B R 2 BN U SR AR A R R

6.Keeney, R. and Raiffa, H. “Decisons with Multiple Objectives’,
Cambridge, UK: Cambridge University Press, 1993

Keeney 12— % B RIAE A E, WHERAERAERET
— AR, @A RBEMAURELECHA. WERARER
S 2FME , FFIEZEXEERT  RESREEHARIE.
RHERZEGZTREACTE, ESRERD. RZEHEE
5. FRECHETRERRRELERNE,

P

7World Bank Working Paper, “The Highway Design and
Maintenance Standards M odel”, 1987

World Bank Working Paper, “HDM Manager Version 2.1”, 1994
HDM-III(Highway Design and Maintenance Standards Model)&

LHERAHRARITERBDHEFMER  UWRE A ABREMERRE
(policies), 1FEZE(standards), LA J& B %f i B2 % 3 (construction and
maintenance)iFMEZ T E , FHl R B EPHBEI=X , HDM-III FTRETHY
FRANIE B S $EE B #7 2 (construction), #£ 3 (maintenance) BB 8 E 1E
(vehicle operation)BY £E B 25 (annual costs) , It EX 88 7] FA 78 20 A8 3% X
EHMEBRB OERBRAE , B iRENRENEERMENMEE
REGRVEFARE  WREEEARED , $HHEOMERKEKAN
REECGRE, XEIMR) D BIETHME , HOsEz —BREBRNE
FREIT , St ERFTRRKETEEE XERSERRES /I
B , REEENBRERENHSBE,
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8Wan, Wewu and Kang, Jun, “Highway Transportation
Comprehensive Evaluation”, Computersind. Engng Vol.27, Nos 1-4,
1994

LT ZR &t ¥ P B K P 2 48 % 1B 8 R AR (Highway Transportation
System) ¥R & Tl W 48 2 — FF L ISR R M (index system , S EHE
223), KIARB LABERARIALDBFRRK  EREKR
(Transportation lines), iE #3534 (Transportation station), 1% AR
(Transportation tools)}2 & #i & ¥ (Transportation management) , &
RRFTMAERSE  ABRE, ARERRE. ABRERIHE
Hit, EREANE. ERRAEBRERESERE T LRERRRK
(index system)E T , B AHP SR EZIEE 2 EHE (weight) , 18
EhEBREENIEZT D AT B (benefit) B2 AN (cost) I EE |, ASMLEE
FEERN AEM AR (linear function) F LB, | EREMHIDE
M3 (qualitative or half- qualitative index)BIFIFE IDS(Integrated
Data Statistics) FERIEFTE , I GEERE. RE. EB. ©
mE. FETREFEREENERIRE  &%ERB AHP B IDS 2
ESETORERRE RSB,

p
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223 FMEBERK

9.Brand, D. “Criteria and Methods for Evaluating Intelligent
Transportation System Plans and Operational Tests’,
Transportation Research Record 1453, 1997

ITS ATENBRATFTERAKRERRE  BRTMEREEKTE
MR HEANBYEFEFZNEELEER |, IEHRA LR
AMETTEFTERE. B, RENFMMEENSREER  cREEF—F
— IRl , LRI KA ME DT ( Benefit-Cost Analysis ) 744 ITS

ATE , URH—EERRERE T ITS FHER/UTFHEE,

10.Wei, Chien-Hung and Schonfeld, Paul M. “A Research
Framework for Cost-Effective Highway Maintenance Planning”,
Public Works Management & Policy, Vol.2 No.4, Appril 1998
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340-349
UEELBREZEBHNRE T EZHART  KEEEEEEN

Fi 5516, B i A A< (Maintenance Cost) , K [E B E B2 EE T L ERK
{5 FA & T i& AR B9 B AR (delay, detour etc.) , B T 6 & R A (User
Cost) B2 # 18 B Z<(Maintenance Cost) EIFT ATREE £ E L E | Bk
MERL —MRRE , BATENEBHISTEREEEHERE

VEEHEARERBZEBR. KARBNERE —EXRERHA
BEBHRAMATMEL L, IREEEAERLTREZTHIZHL ,
RARAEMBIFREERE |, HEORREREEAERNELIRES

NEBEFEBERIRE,

11.Brand, D. “Applying Benefit/Cost Analysis to Identity and
Measure the Benefits of Intelligent Transportation Systems’,
Transportation Research Record 1651, 1998

Z S B A A AN 3K 28 9 A Benefit-Cost Analysis )3REF{E ITS
BREFTEZEN, LLER 1TS B 5 BEE B Z: %3 Efficiency )
BB T K ( Mobility ), &2 ( Safety ). #EE N ( Productivity ),
REJRERIRYE ( Energy/Environment ), ST EHARY 2 FF (4151 |,

EXRE., WEZHEAR, RITEHE, BEFSF,

12.Sivers, M.L., “Maintenance QA Program Implementation
Manual”, NCHRP report 422, National Academy Press, 1999
NCHRP Project 14-12, “Highway Maintenance Quality

Assurance’’ZEENEA THEEImEETENEE  FHEEEN

il

ERMERE , EMEBERE Quality Assurance(QA) program Z &

H#EFZE [F (state of the art)o
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W F M #8 2 Quality Assurance(QA) program JIH /A B EEEE
ZME 2 A, QA program B —EH TR , F—ERRENRERE

— LOS fF& RZ#(LOS rating system) , @S 10 EEx , 2HIE :

(1)Key Maintenance Activitis & Features/Characteristics
(2) Determine Customer Expectations

(3)LOS Criteria & Target LOS

(4) Weightor Factors

(5) Roadway Segment Population

(6) Sample Segment Selection

(7)LOS Data Collection, Analysis, & Reporting Techniques
(8) LOS Rating System Documentation

(9) Maintenance Priorities

(10) Agency Managemnt Approval

B RABEXKEME(field implementation)ZB7 , @& 14 &
Brx, 7hl=%:
(11)LOS Training
(12)Pilot Field Study (Baselining Existing LOS)
(13)Formal LOS Inspectations
(14)LOS Analysis & Reporting
(15)QA/QC of LOS Rating Teams
(16)QA/QC of Work Crews
(17)Employee Training
(18)Customer Satisfaction
(19)Process Updating (using baseline, current, & target LOSs)
(20)Workload Prediction
(21)Activity Cost Determination
(22)Estimate to Achieve Target LOS
(23)Distribution of Resources
(24)Redirection of Work

QA program R E T AR EEBEEBNHLAKEEREERZE
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¥ | EFFETEM LOS FFERM(LOS rating system) F , REEFBFER
HITFRE T R(budget requests) ERE R D B 2 A, Bl E LR EE
BRE— LOS K%  MABEZBRARKN(WEEBEA HE)BRIBFT
REERNREER K MSESRLREN LOS KEMMEE , FE
FIt QA program Z BE{UREREMRZ /A RFMT—EMN R KE
(LOS)o

13.HDM-4(Highway Development and M anagement M odel), 1999
HDM-4 RHFIRTHEMN HDM-III EXHBMUKXEM

3R, It BX B8 T B 4 @ (technical), £ 7% [ (economic), RIBEME
(environmental ) £ 1T & % & 2 (road management) &2 # & (investment)
F RS, HDM-4 B elDEPH R & TR 2 BRIERER
SHRAGEEBEBMN. M. BN, XFNEH  HAEREARR
RRED,

14.Meyer, Michael D. and Miller, Eric J., Urban Transportation
Planning, 2nd Edition, McGraw-Hill I nternational Edition, 2001

ERRREGENTEERAEE , AP RENTEN S ZE
% | SIEREEE D ML ( Value of Time ) &R A% #73% ( Social
Costs Analysis ), A3 #= 2 #T ( Benefit/Cost Ratios ), BREIER&LL
B # ( Comparative Assessment Methods ). MOE 2047, FF{h%E[E
5 #7 ( Evaluation Matrix ), BEEHESEME 2 # ( Impact-Incidence
Matrix ) & , EREREAERTELABBERAREAREHER
L2, BISUEARB S T ABREZRR , TIBSERE LR
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2.3 #RMEME T ERET B LR

B R H RE G EENE M, REEN BN DEFLLRE
BELR, UEEN—REBEVNKRETE , RYEFTERA ZHKZE
EHCENBENER  EERNEREEERELTFEENSE , B
BETEFERER DM IREENRRRFEERF. MERRKNR
ISR TERREMIRSES A ENRE  EERENTREM
( Uncertainly ), ERERARAEELRE L 29 , ERRZ —
EBRNONMIE, RHNTFMELEZU "TREFGGE) AER
BARNERBBEUTSEFEVINAELEHE , MERAIAERNK
7= 20 47 & ( Cost-Benefit Method ). B A 2 #7 3£ ( Cost-Utility
Method ); B2 F A B R E ( Mathematical Programming ) R#RFTH
’% ( Statistic Analysis ) ZFR#FFL , AM LR G ESHHZHERAKS
EEHZ BV EEHRS , MAMERA DEA EXETNEB/A
AR H 2 ERGEEREE, U THEELR LRRES L2 B
BB

2.3.1 BAMEE DL ( Cost-Benefit Method )

BRABBIMENTFELXRKEAIERNARMNAERELRK
™, WRAE-—EERELEFHREERTENEHNREEN ,
BRNKARES I EBFAANE FREZE. S48LE, REHRMN
REE, mMEK23-1,
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& 23-1 BRZERAEN&®EDHIE

£ 3% B
R AE BARZIARANERAE SR BN EIEERY
ﬁ;ﬁggl)%st FARBFEHRANELZFETY) BEHE | BUERG
A, BLULSH BB 5.
FREHZER. 2. RS F 3% 9 7 4 5k &
ENGE: FipESy
HIEST L,
SPRE S BREH B ERAEEN | B REEESHNTE
g;th lgge)sent Valuelxeir A R IME | WFIASE| ML HEHREY
BrHEERHNEARSE BERAMKTEEES
WERITIRESRZTR, | EERNBEE,
BALE AN RN AL BB X BR AT BN A
g:g;f;t)/cf)st RBEGERAFHNEERE 0| RRSUEEIE B
BB EARORARIZE| T R AR T
B, ROREHTERAFIE EEMA .
HEE BT 2 4 BHERANGERE
REBMEE |SREHTEANSEERS EENLBRERHE
(Internal Rate of pran g ABEWIFEE | & R,

Return)

RE-REFEMS , A%
HR ARt E 2 KERY
R, ARBERBEZRERT
=

ERIRR . AFTEEE
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2.3.2 A DA ( Cost-Utility Method )

BRAMA D MENTFEFRARETEFITHNEARRIUMRAE
KRR, MEBEETRBERAFNENEELLERT , MEAMAGTER
B2 AERRZ LEETHER, L — A XA URSRERAZT S
FERHENEE , AT UETZERENMZERRATMG, FR2
AR A EE BRERERE, FTEHFFE HARRIE
% BIEMRK 2.3-2
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&’ 232 BERZAERMADIE

=L

RE

BERRS

B & E X B EE
(Goals-Achievement
Matrix)

HARWHR wEEGR
BFURETRNINEE, &
PBHNRARARMA A
AR ERRRRET
238, RR 77 R KA EE R
ZERNFE UK EE
R,

ATEHEFE
(Planning Ranking
Scheme)

ATEHIFER—BEEH
PIEMATFETITE, TRAR
LT EMEECERER
R, AEARIEHBR,
ArMAIBRE S BESURTERT
ENRNBRGEER , 2
BREEERENEE, &RE
RTE B RIE KR Y E
E, UESE B RERIY
REAEHERE.

1.3 R ERYRE K& i
ENEEYHERS
B BRBEEEEREAN
B 1S,

2B RBR HNEPRRE
MAEMEHNRAE
v, HERBREE o R
Eo

3HHEECTRBERY
RERER, RAMA
P ik 38
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B AN 3R R 0 AT SR R AR 70 A B A e R

(Cost-Effect HEBEUERERAE
Method) i
WRRER TEHRBS
HREMESRRFRR

R EAREESWRFEER
At BEEESEHEME
BER, MRAURTEERKE
BEHREE A B2 MR-
BARE , 875 RIKEENVE
B, ETHME,

ERIRR . AFTEEE
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2.3.3 B2 R E ( Mathematical Programming )

HERESEEERS, AEMSUUD AEEREIRIERER
Ei—8 EREZRE S ETUAEREERARERETHZZEE
B, MERBARD, REFER). RITKEARD. EHYEE
K&, FEHBEEETEBEMPD ML ( Analytic Hierarchy Process,
AHP ), Z #E & ( Integer Programming ). B #Z # &l ( Goal
Programming ), BER‘B#&D 5% ( Data Envelopment Analysis, DEA )
% BEWK 233

AIFEAMSIA AHP ERERFTHIEER FRE B (weight) Z 7T
H, K HEREBREARE
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& 233 BERZHBRE L X

=F & BERE
IRIER S RUEREAEAEEGRER | XBEERRANRSHEHIRE ,
(Linear — \cxprch S EB 2 HBRE S FARMERBSAREGZRERE
Programming)

&, B 75 SRR 51 2 1B R
BREFFEF EZRZ AR
FUBRBRAERTHEBEK
RETERAERFIN, WREE
R

ERFEEHME  ENARBEL
AR —ERZER,

2EHERE cRHEXNEEFEANR
E, EBHZRRBHETERER
fi , BEERXRBERRAITEEH
REEEENERE

B ik o #r &
(Analytic
Hierarchy
Process, AHP)

BRoEc AT EEMZ
REERAGEE, HLAEE
BRI, B EERNUEE
RESZREEERBETEER, MU
BIUEH LR IEREEM, K
HiFEEE, MRERZTEARFZ
BRIEFAHEE  WERT
fHEHIET B

| BEFENERBEAREANER
FET LB RN — B,

2AEAERERBEZREXEER
BH<cTE , MELEERTRNE
o

BERE BEERENELAS =AY | FFHEANEERERAEE.
(Goal | —(HEEEY - BHE, B3R
Programming)

BEim= i, Lim e s —{E 8 5

B 128 2 B = (deviation)#E F A&

&/
BAEBE (MARBERINAMAEEE I AAEECBERRTZEL,
(Utility 4 T HE B8 75 R (alternative) 2.9 — 18 B 4B 80 A B A48 7T S48 b
Function)

ZHA, —RERARARANR
A

NJo

AT
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DEA &=

DEA REHRLEEEMRFEEE
MBS L, SR EHRKE
f ( Decision Making Units,
DMU ) EEUE T8 AE , FA
HEBHREAEXNUB A B NE
F| R ZBI#K Efficiency Frontier
E A TR Y B iR MRS
#R_EH DMU BN RAEHARE
EEOEBRUARE  BAEHE
WE,

LA ERETSHERARSEERZ
REME

2.DEA R FIFRHFEH R P &
BRRNABAER , TRIPEER
DMAAEEIRN "FIER .

3.DEA R 2 MR B HEMRRIFEY
MR FT—ERBHNEERARE
ZHBERMA,

4 HEE DMU B, RAELEH
REHRBEREHERBE , TH
RZIFHERE TR , URSF M
BENHNR&GEME, S hERE
B[S,
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2.3.4 #EET 4T ( Statistic Analysis )

EFEToMT , AR ERAREH cBOERS AR D
( Regression Analysis ) &% , EXA TR EBERMEREYE , ZU2H
BHBBRHUER , YELHBREER , BURRNREFERE,
FERBELREZTER. EREREFERERS.

ARSI ABENRIT B EZRBUBRAEEF2BHE

(scores) , HRBRBPS REARE,

2.3.5 ERIH& 0 HT(DEA)

AT BT R AR E RS E LB L2 & E, 5T E RS
RER DB DI ( DEA ) EZBSETIRAEELNGFEES D,
T 45 DEA 2 RB T EEITHR A,

2.3.5.1 EAEBLE

DEA(Data Envelopment Analysis)fR#E 4 EH RFF (£ ERE
B 755k | IBEVARFF L IR R BE JT ( Decision Making Units, DMU ) B9 & F
BAE , FIAS2RR 8RN B ARE NS EIMEF & ( Efficiency
Frontier ) BRI B 2ARAR, FIBEETHRIR LK DMU Bl RMEHE X
R EESURBRUAAE | BARBEEE,

PRBAERERNEMBIMAE P AETRARELRRS N
¥R, Hlm: R17 B BE%, FA DEA BXBURERSH( Map )
=l UERGESELISZERAZER, BEA—BRAEER,
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MEELNEETS, ME231R, Y EY,REH , X, REKA ,
DEA #Z{8 DMU KRR BEHXKE ( Y/X,,Y/X,1 ), BR&RE
MENHUEREEZRASEEENRR , HRAASBIR  TRER
ZHARBYE T BB EEZEHEAR RN G ER
BREAR BB 8B R R BE Bt

It
|

{ri = [E.vlj‘l*j'lfl“'“

i
1

(=9

B 231 E—RA. WEELBR SR

2352 DEA B 2B E
Farrell 18 1957 FE AR HUEFRREEREN A A RMEMZIE

BRANMEE , KBBMANZSFME , BB EH CCR B, CCSS
B, BCCER, 1E CCREXE , LT FRER 2 DEA &3 [Farrell,
1957], CCR #&3=[Charnes, Cooper and Rhodes, 1978]% BCC #&E=
[Banker, Charnes and Cooper, 19841#E— M #8.

1.Farrell 23

Farrell 3 2 ERRE& A
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() EERIFEHSBRERNVEBATER , BEMRNEBE LRI

BI&Z T o
2) Bl TE B EEREN
Q) EEMZLNERY  ALEENERIRIERS,

Farrell i ERE D BIFMHZE ( Technical Efficiency ) ER{E
E ( Price Efficiency ), HMTAERBRERBRMT , BRERE
EEZ, UESAEY ; ERRERRB OB WX ( Allocation
Efficiency ) RIEEBRBEMRERT , FEEERRABZ LIS
BRE , REFERARE,
2.CCR #x

Farrell B THENEBR - BHER AMELEETARS
TEHE K BRERTELHRIZABKR. Chares, Cooper & Rhodes
FZA[1978]1R 18 Farrell WYREEERER K BESULASAE S
BENRS , RERHBBRBLHIER, BEE 0 BFEGETEE s
BEELH mBRA, X« BFHETRDMU, , HAEERA !

z UrY k
Max h= r;l (1)
Z ViXik
i=1
D U
s.t. = <l vj
D ViXi
i=1
0<e<U, Vr
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0<e<V, Vi

R,
h, : 28 k {8l DMU R ¥ R =
Y,: BjEDMUME r BEH
X; : % j 8 DMU M5 i B A
U, : EHIE Y Y E#E 5 B (Virtual Multiplier)
Vi 1 AR X BY & #E 5k B (Virtual Multiplier)
e MB/PHIEE ( —MEEEH 10°)

B (1) A A, DEA RERESFBERSRG TATRER BN & AN
£ MERREERAMERME DMU BEREEA{L(h=1)FTEEHK EIE
It DMU BREFNEE. EERA  FIEHENRARELEAHE
BHEENEHMEE  EEMENES , MEERA, HEMEXA ,
EimEETEAE., XHREEDMU BEHEERENGAER
U nEEERERN), ELRENFHES RHIGREEER , B
BENREEREYPEENLRER, B RH DEA FEREHR
EZERNTH , LRAHN,

HRR()ADEREFNX , KBS , # Chames, Cooper &
Rhodes D Z A B AR MEREE, & u=tU,v=tV, 1=V Xy, B F
FEERRNL ¢, BIMA VX, =12 — B & # (Consistency

Condition) , A () EHHAREERNT -

Max Y UiYa )
r=1
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S.t. tiViYik =1
o1
ZS: UrYy— i ViXi<0 V]
r=1 i=1

0<e<U, Vr

RQQZEZRERAERNENER 109BRT , FEH NE
&Ko XFHBEmM+s)EEE , (n+m+s) BRI , ¥3X02)EEE

Hif, SERHXZHBEEH A0, S.S , AUBHNKXQ)ZHB
R -
Min  0-e(}'S; +S;) 3)

st D AXi+S; =0Xic  vi
=)

ixjxrj +S =Yy vr
;bj,s:,si >0  Virj
RNO)FS EHs HERERIBAXEESR Y Z2ZH(slacks) , A=
ALAs,. AR —EEZEAEENK —ZHEHEBZME, CCREXIL

B, MEES=1 Hs'=s =0, & DMU A8 XX ; FHIRTHMH

HPHEY DMU AEME | LK ARHEHERE DMU HRAEL
X =0'X, -8
Yi =Y =S/ (4)
XA,

ST BT EEHBRCEEEY
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S BRI ERABHCEEEH
TR REBEE
RNAOTRATRARBDIELEME T (ERE)EN , BIAFEER
REREN DMU BHBERE,
B R 5 4rH , DEA EE T 545

(HR—ERE MR LR,

QA EELEREEHERACHEE(MEERSETEMS).

Q) EBUE—ERTR—EDMU MEBRNEED , WWREHSE L@
EE 4 & N (Total Factor Productivity) B2 M0 FE Lo

GHITEREESEELRSERAERNEET R,

O)FFMERR , THERBEHENEN DMU ERL S DR AN
ZOEHEBRAEBEEREZKE,

(6) BAL T (Units Invariance) , HlE1AAN RN 5 BELIEB AL
BRHERENFEER, REMAZHMENFERAMEENGTE
B , BIAr#ETRERTF,

b4k, P DEA RHEE M (Deterministic) 5% , TR R
FEEERTRERE AU 4LEEZRELBELARERS
38 8 58 2 (Measurement Error)o

3.BCC =X
% T BR¥2 variable returns to scale ZB , BCC #3 5 CCR &

XNPEET —EFEH, FUEERAMME (technical efficiency) BF
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#A scale efficiency BYZ £ | i.e. pure technical efficiency, BCC &3
A
MaX hk: ZS:UrYrk + CO
r=1

S.t. ZiViXik: 1

ZS:UrYrk ‘ZiViXik = CO < O
r=l1

0<e<U, Vr
0<e<V. Vi
2.3.5.3 DEA 25 ME5 %

ST DEA WS HITH  TE-TEITRRIN. ZEIN.
BBREDH , UHFGEREERAN SRS , RAWT,
LR DM
B DEA EX 28  TAREFEZHMORBIBEERSE
£E6L MYERBELEREHBRQ)ZHITERTA-0 FTHE
DMU; 2% 6. E—fi DMU HIREHE DMU BEE£ 5 2HE
R% , &It DMU 2 #E (Robusness) i
2EEDH
BRXETREP , SRAEBHZERRES MALERETE
FREARRENLR , ERREABRARKKZAEBBEREERRZE/M
BA; I, FARAEZHEY  EBXG)REMHERRFMHE
U HY & 75 mEE K
3BBREDN
DEA WX FFR BT AERPHRERENEBATER, T
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BERDIAEEN TFYRR . BtFEHRNEE, RAH
EHENRE  URRASHEINEHNRE  HEURERE
MR B RH ARV E

FHEZEDMU BB RIAELEH SR RRECTE
B, IABREREEE RS e, ARIFLEMNRE) RAE
M AR EE S,
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2.4 NME

RERREBOULEY  BRASRERFT L2 HERS , MAFE
FREEITZ T RBERARNERBERT G, HERERR LT
RERRANE (MNERERNEEEEEH ) HEHNE (&
RIS KERE, RITKERY, RBERLSE ) 2ARZBR
MELRZERUEEFEHERETRRE THESE , HIELAE
AMNABEHE L EETETEE FERE(scores) 25T E |, BiEA
AHP EFHEEFEE FREEE (veight) , ARBLBRERZFEEEN
{B (aggregate scores) , &I R A DEA 3 20 M EF IR A R AP fE
BBEHER. ERDHTREREEERABREARNE,
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