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- 19919 A A% Intermodal Surface Transportation Efficiency Act (ISTEA)°l A

= 1l

ol

o

- ISTEAY] &&= o 19979 #| 4% Transportation Equity Act for the 21st Century
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MEA 1AE SAFTEA(Safe, Accountable, Flexible, and Efficient

- 2003wl

Transportation Equity Act of 2003)e] 4]
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- ‘SAFETEA-LU RS S35 A& HISTEA) I 214171 w8 P EH(TEA-21)¢]
Faon wEHH W ik Zse] TR WEGH oA AR nr}
B2 AEA Folstar &

© TEA-212 ISTEACIA AAIG 167] @55 Al oA aefsford 7] gejoz &
ool om, SAFETEA-LUE algAl =gl tigh Bek(Security)S SHAS FEow

AEA AA

- olo wet WEAYFH Al s
olg]gh FE-5 WrEA] st 7

- Economic Vitality of the metropolitan area

- Safety of the transportation system

- Security of the transportation system

- Accessibility and Mobility

- Environment, Energy Conservation, and Quality of life
- Connectivity of the transportation system

- System Management and Operation

- Preservation of the existing transportation system

Lt FREE I A

D aEFAAd Fo @

e WEFAAEE A, AYed, AFZEIY A, AMYEE S5 | 4
Ao Bz FEE 4 glen), AR W waadtdA B Y R A4
Transportation Policy
(Environmental Consideration) ISTEA
TEA21
M SAFETEA-LU
~— -

Transportation Plan
(Environmental Consideration)

1l

Transportation Programming
(Environmental Consideration)

M

1L

Transportation Projects
(Environmental Consideration)

<2l 2-3> IEEA} 4CHA
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o
Regional Vision and Goalls
Alternative Improvement A
Budgets Strategies Quali
,, | Evaluation & Prioritization of .
5 Strategies 3
o =
~ = 9 ~
o S ﬂ - o
< < . 3 <
O Involvement 5 Plan ] a
L
" . ! 2 n
% | Development of Transportation | S
Improvement Programs
Project Development
Systems Operations
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@ MTP(The Metropolitan Transportation Plan) %=+= LRTP(Long-Range Transportation
Plan)

o o]71Xe gl thE A AL L Ak
&40, W83, 89 D fA Bad 8T A4AY

o MTP+= vi 5xdvlt} 732l xofof &

@ TIP(Transportation Improvement Program)

A &-& STIP(Statewide Transportation Improvement Program)oll #74 wk

T

1) The Transportation Planning Process: Key Issues, A Briefing Book for Transportation Decisionmakers,

Officials, and Staff
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@ LRSTP(The Long-Range Statewide Transportation Plan)

- % DOTOIHE LRSTPE WH=A £sjok shedl, ol 2 98 AA4F 544
& EYe o7 we] FUE Aelahsl

-
- B, OTaE, g A2 52 L A2 paddA e A
- T B AY A BEAClE, Y, FEES, Aded, 22lal g9 5

o STIP= & AR wgArdel e $-AdedE 24s = 3o TIPSk FAkstH, A

AR AofE Wy
° STIPell 34=]7] flall A=e dae} 7]5s vhd o Adse] 414
o STIPE the ﬁ@%ﬂr{— 2] FHWASH FTAC o] gQl< ool sh=d|, ol#e
& AGGANA AR AP 7] Aol o] FojAjof &

<E 2-2> WEFAHT BH T2 AMAE L LS

A|ZHS 4 Al

T2 AR FoF &01? ol & A
UPWP MPO MPO 1729 | AgHdE A 2 9 i
MTP MPO MPO 204 Ao B, A 9 A 54
TIP MPO MPO/Governor 4 A 4d

LRSTP | State DOT State DOT 206 | e E3i A R AN n]d7g
STIP State DOT US DOT 4d WEFFA 4
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3) WEAYFZ AAA

o & Alo]l AtE A FAbe] o|27|74A| v FAHIIARS] gy HAE wwH

o AubH o R WEANY ] FGAE vt 2ol 6719 Ao il Ve
- Planning and Programming
- Prelininary Design
- Envrionmental
- Right of way and Utilities
- PS&E Development

- Letting
o 91 671 @Al T wE A tig A& FAE7F @Al Planning and Programming
AR B oA o] FEA dE JFHer HE

- WEAYS AL AEa Fa HAAN WGstel FAIRE gHskE WA 5
A9 oz PR, 7 2294

o W3 QlEst Holy

(D Needs Identification

o Aok Abgo] AtEW o] A #HHE FEHEATTE FaEooF s ol dA4H
o 9% $00E AgHofor ] uE
- o] WA= EE AR Slof M A @R gaEofof s, vhgat 22
27 AR Ao A4
1000. Identify project need and scope

1010. Perform site visit

2) Project Development Process Manual, TxDOT(2008)
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o ) - Compliance with Study Requirements Construction Funding
‘ Need Identification HPrmect Authorization HPlanning RequirementsH Determination H Identification

Identify project . Evaluate compliance with Review scope, cost, and Identify potential design/
‘ need and scope Prepare cost estimate planning documents staff requirements of construction funding
¢ ¢ ¢ project development ¢
Perform site visit Obtain approva_\l of Identify and review related ¢ Prepare and exn_acute
PLAN authority studies Determine need for advance funding

v v

Obtain project specific ‘ Obtain input from local ‘

feasibility study agreements

+ +

minute order, if required entities and others L .
g Determine if Statewide ‘Obtain DEVELOP authority
¢ Implementation Plan
requirements apply ¢
Coordinate with MPO
‘ ‘ 3 Obtain CONSTRUCT
authority

‘ Obtain traffic data

+

‘ Determine need for MIS ‘

+

Identify multimodal
alternatives and intermodal
connections

+

Determine conformity with
Congestion Management
Process requirements

+

Evaluate inclusion of
HOV/HOT lanes

+

‘ Evaluate inclusion of ‘

tollways

+

Evaluate railroad corridor
preservation

<38 2-5> WESFAAY FRER
@ Project Authorization

c BE AQE 9d B, 6 5o B njiole wikd HxaFe] A4S Bk wE

$1913](Texas Transportation Commission)?] ¢l Wolof &t

- %91& W= WS UTP(Unified Transportation Program)oll AFS E &A1 7] A A
AN o] Hol|l AMFF Y BHE ‘minute order’ & 3l 7Hs
- AFY 2 Feasibility Studyy PLAN, DEVELOP, ®=+ CONSTRUCTS} 22 ez <
Qlo]

- Project Authorization @& t3} &2 3719 MF Aoz 4
- 1200. Prepare cost estimate
- 1230. Obtain approval of PLAN authority

- 1235. Obtain project specific minute order, if required
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@ Compliance with Planning Requirements

- U go] i AFgew 4
1300. Evaluate compliance with planning documents
1310. Identify and review related studies
1320. Obtain input from local entities and others

1340. Coordinate with Metropolitan Planning Organization

@ Study Requirements Determination

- o] WA= v 2ol 107 %= 4
1400. Review scope, cost, and staff requirements of project development
1410. Determine need for feasibility study
1420. Determine if Statewide Implementation Plan requirements apply
1430. Obtain traffic data
1440. Determine need for Major Investment Study
1450. Identify multimodal alternatives and intermodal connections
1460. Determine conformity with Congestion Management Process requirements
1480. Evaluate inclusion of HOV/HOT lanes
1490. Evaluate inclusion of tollways

1500. Evaluate railroad corridor preservation

(® Construction Funding Identification

il

il
e
e,

WA F/w/eRE TRE Y AL e A5 BEn AR

- o] WA Best ol T 4RE T
1600. Identify potential design/construction funding

1610. Prepare and execute advance funding agreements
1620. Obtain DEVELOP authority
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Ct.

o

o

1630. Obtain CONSTRUCT authority
1640. Place project in Transportation Improvement Program(TIP)
1650. Develop Statewide Transportation Improvement Program(STIP)

1670. Place project in one-year letting schedule

AL Yy

—

Zy Fol M ARgetal Sl BAAAU ¥ B AR T2 BT Ao, of& d¥A
2 B4 Agsride Fert 9ot 19973 ml=e] FHWA (Federal Highway

Administration)l| 4= “Guidebook on Statewide Travel Forecasting"o|2h= A& &

7¥slod, Statewide Planning ModelS T-538}al Update® 749 #aL sfojofst A1l

thate] Aejate] AAEL AU

B AzEe F oo A FAAA AL WEHF)Y EAAFH

E_l_ =]
(Metropolitan area)® G538t 4= low 7z} BEAA 2" tfst 1A 2 A|3he F

M

B>

AAE A4S ot AA= wg AdFHola dAA e WHE 55 AASHL U=
g, T2 HE A FEA 4488 ol o2 AASHTO(American Association of State

Highway and Transportation Officials) REDBOOK, HERS(Highway Economic
Requirements System), HERS-ST(Highway Economic Requirements System-STate
version), LCCA(Life Cycle Cost Analysis) &°] 9%
AASHTO 7] 1980dd] = SH7HA] A3AMY H7b7 o2 AR5
A ETHE EREAES B3RS i AFY B FE AMEEE V1o, e ER
LA T(US Highway Capacity Manual)ollA] AJA]3F WEF-&5= 24 o]&3lo] &
YA o=
HERS= World Bank & 19708t Al2tel ERFAL7H S S4eksto] 4
computer program®.=, FFoIA FR Agete =R FAAYY FAA 24

95 199430 AL

=

i

.
r}l
m

Ay
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STASM(Sketch

g3l

AAA

o WA EA )

Planning Analysis Spreadsheet Model) &2 AW %2 = (FHWA)o| A 72t

SEA R 52 STEAM(Surface

o

S
=

SPSAM

19979
Transportation Efficiency Analysis Module)
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STEAM

- STEAMOIA 3FA|

3) http://www.fhwa.dot.gov/STEAM/overview.htm
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STEAM 2.0 STEAMY| 7|s& 2= FAstAA A9 53 agshdel gk
A gES MAAFH e, A9l wEAEFAS ade] dig HlaFgAe] 7h5sar
A9E AFAY, BAAA, FBA A Fo= FiEste] 4T & e 54E 7HA
RIS

wokh HAIAARE Frkete] #EAS W dAFAE7F 0l dd 4] 7t
STEAM 20914 = oleletAle] HejF4, wg E 4, wgAhad &y, a
&, FRAbEEA, 7E 44 dAgEn e 24, AEH LA, 9
A, ASAEA,  A8EA sl 7hssiM,  SMART, TRANPLAN,

TRANSCAD, EMME/2 X =213o] A& 7153 WEHA9 HEYIE AsHIs)

of A2 HE Frhste T2

User Interface Module
- specify parametars
specify files containing output
of travel forecasting model
- specify optional district
definitions and demaographic data
for optional accessibility analysis
— run model
— view resulls

Network Analysis Module

- calculate highway link speeds

| — calculate highway zone-to-zone

travel times and distance
Outputs from Travel : |
Forecasting Process

(networks, trip tables)

| |

Triple Table Analysis Module
| — calculate user benefits using
: consumer surplus
- calculate highway emissions,
energy use, noise costs, etc.

Evaluation Summary Module

- calculate annualized cost to
transportation agencies

- summarize regional user benefits
and external costs

- summarize district-level mobility
and safety benefits

— summarize accessibility impacts
by district

— perform risk analysis

<2 2-6> STEAM 280 235t CIZEH|0|E{Q} ZEIHR
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ME7|
M AWAR, FARZ FAH glon, wEy HAE v)FE AN e
DOT(Department of Transportation), 1#]al 7 Feto] thst JFE 35t

FHWA(Federal Highway Administration), FTA(Federal Transit Administration)s©¢] <
3 glom, AAAQ wEARIFZ 2 S 5 DOT, MPO(Metropolitan Planning
Organization) oA FdHH, 8 AFUHE&EL a3t 25

d wEdstel digk HE

A A7 2 18 AE A5

Ao} AUl g Ao A A BeAdS At $AS 9

Al S ES At AT 2 TS A dig ArAE e g A

Przas st

- A9 wEAGoR A% FAadtE +4
g

- ASAE AT 82 7

MPO= F9AdEobld A9fet Ads 7ML s AN weddr|d
=
[}

(transportation agencies)®] REZ TAH 1L

- MPOsE SLEARIS Zzadlel vjd AAe rlejel A871%o] A% 4 (Continuing),

¥ %% (Cooperative), 121 %4 (Comprehensive) A& 3ADo] 7]dleleE A%

Hoz ngsyl s wEola 24

- WEARS Z2a] e AWAFS ol d MPOS E 4

ol dE MPOY 7-$- RPOs(Regional Planning Organizations)4Y COGs(Councils of
Governments)2} &2 7] o] &4

aHRAR0 JAAA S Qg AT 24 A H A

At Hiots AAdeta #rtstr] A Am R 71]@.7]‘?5% éﬂ’ﬁ Agl#a AT

o} 3 HE UPWP(Unified Planning Work Programs)el 3
- A7) FAwEAZ(MTP, Metropolitan Transportation Plan)z TH| kA e
- @] wENAZE7(TIP, Transportation Improvement Program)¢] ¢+ 2 7+
- el AAE 47FA] FEAR] 7] Eel RIZEREe] JE Fo B FoF A

4) 3-C planning process
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Fol e A7) WEANS FHsta A4
A919] g7] wEAS] Aue WA TEIRS ATEn g wT
g = 27

A =ule] 71gAAF e} o] Fate] Zagk oiks dAstal FeE diks
3t 7|52 ok o2 A (OMB; Office of Management and Budget)
Aom, 7= FEFAAG A tgk A BAEA 52 Ao FHRA AAEkL A
e e M o%]*hfﬁ%a A8 W Fzstelol 8 |G 37 HEo @ U

i

of At =], AlF= ckayMe] At A, A5 ditagAel A
HF-Eojol & T lgj*h@r ra=EA Jﬂrﬁl@jHH A3 AlE, 2da A3F= A
wAkel 718 dakzgd A Sl i A s AlA 8L Sl

OMB: AHEARE 229 T4 dAste] 19974 74l ol ¥d 92 AMES
e}ate] TaEALY] #e]7bo]l = (Capital Programming Guide); S A &) ho]
on, o7 A ARJAYEAE AHEaPrbel dig 718, oak, 2d, #Eo 4dA
TEete] AlAISEAL

- ot <™ 2- 7> olYd 474 AP s BHoF

&
g
=
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. g
7 B @) ¥ Fe uY
o gme) WEAY 57 % F1 B4 e geksd oA Ag-sP-37be
3RS AR, AR oA W), F7), A8l 37 FEe P
- A71A8 9 %% MM (White Paper)] Fe|= H1kem, g5 oF 20 73047 9=
wEG e HHE AA
- Z7IA8L 10d G E F35 = “10 Year Plan"g £a) o] FojAn], wao] vdS
& 23}ek 23 (goals)7F A A
- @748 2 “Spending Review"@EH| 2 AJAEH o] 7] = H4(Objectives) X Al -5
¥ (targets)”7} PSAs(Public Service Agreements)@ElZ +H
A
. Hl = Hi Al
Vision [White Paper)
=EME 3
Goal (10 Year Plan] £t
A
L =3 2 M= A i)
Targets (Spending Review) i
y
s AEERIE 52 U
trategy (Departmental Investment Strategy) %:
A
A
3
. M) E1 7
aRE (Annual Report) g
A
<8 2-8> =9 usSYH FEAA
o G Ag FdAF} AWARIE FEEH e, vl o] FdAHFe A
7 gglo] AR oA
N LR LR E P EEERE RIS R
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- A AR = A uEA S (LTP, Local Transport Plan)?] FEj=Z XS oA o] S F-
Aoz Ads 4= e Weoks vldsa 24 43

o A= 1071 A& (Transport Ten Year Plan, 2000)S $¥ste] A &7153F
SA2E &I A TEE WFAAE FEolgdE HXst wEFFAE 53
Shal 9l

FTEFAAIG Y] Al EA A BAA A 5] FQEHA UFHe iR THAAEY

(Value Management), 9332 (Risk Management), ¥ 74 A}8} E4|(Change Control)

S 5 5 ogom, B APAE AT TR o] Repdn g 1wkl
el AgFHon AERS

AGeo BEE AY AN BA AYA T HE GFS TEAY ]
SECE RS R

o2 uih FANOR Avuw, FEEANLN BAY WS A¥sm, B AY
of WAZFSA 2 1 GRS WA, o 5L Ash veke Astel HA9 o

S Adgst A % At A Y

A= 9189 AA[Risk identification), 18] H7HRisk assesment), 9182
54| (Risk monitoring and control), $1&e] thgt t&(Risk response), $18
9] 3]3|(Risk avoidence), 98-S 74 (Risk reduction), Y& o] A(Risk transfer),
el 9199 - (Risk retention) 5 02 o] Fol X Z} o gk A A W&
2 ofgfo] <& 2-3>¢F T

<E 2-3> 98T 7ML U U8
7 & g
CEEREIR A9, BHA WS Agael Aol BAE st
(Risk identification) A A 1 FFS T
2| CEERR - de s
(Risk asseament) AR Brs A Aol vlAE Gl ols) L A
& dsiel B2 ¥ S RS &

ox
)

(Risk monitoring and control)

o | &
e
o
=)
o
~
>

¢
EE

@ 5 9 PAAel steh R R

7] (Risk avoidence)
7+~(Risk reduction)
o] A (Risk transfer)

3l o] Hoh(Risk retention)

By
e

l U
A 40 40 Ho g

\‘30_(

{0l chet thS
(Risk response)




Mod EfEM W= Jie 31
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FAE A

F=e FAAN AR G AFA ] @k TR AAH I A3 (Government
Construction Procurement Guidance, No. 2: Value for Money in Construction
Procurement) ol #| A= o] glom, o] Al st ol AP== e FAAL
Ao AEAE <FE 2-4>9 2L 199 2P

Sol AE AYAY] FauAG Yol BYY BB FAsE A, oldF 3
el Bed deladelt A4AY BFo] BREA SRS A%, A9FA
A% E AQT. 5, 74 WAL FAAAGAE weA AL FA
AR E HAAse] Bgsn A4E A9l @l Age ABHET 3

olgfg 7 A st d=el BREA Hrke d5E 4% wWasdd di& st
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olg] <1¥ 2-9>¢} <FE 2-4> A= 3 2 Bl Bt SEEE HoFa 98
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GOMMMS) i3 Eem, At o2 7w Mo 34170 TAG(Transport
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o TAGel= ZsFAAe B7sl7] g 7lee] AAE e Sl=dl, o] NATANew
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Cost Benefit Analysis
{COBA) i Transport
Users Benefit Appraisal
{TUBA)

Elements of the New Approach to Appraisal

Appraisal
Summary Table

(AST)

T
[T
I
[

Environmental
F Impact
F Assessment (EIA)

\\

<2l 2-10> NATAS| M QA

z e Present value of costs fo
Option =) Description =) Problems =] public accounts £m 3
Objective @ Sub-objective Qualitative Impacis 2:::;:;‘:;: Assessment
Net population win / !o
Environment Noise Net Present Value (NPV) £m
- @ Concentrations of poliutants
A & weilghted for exposure
:_ : Present Value of Benefits
Greenhouse Gases (PCB) £m (7:_)
Landscape = =) Seore =
Townscape = =) Score =
Heritage of Historie Resources (=) =) Seore =)
Biodiversity = =) Scorg =)
Waier Environment [=) =) Score =
Physical Fitness (=] (=] Score =)
Journey Ambience (=) =) Score =
Present Value of Benefits
Safety Accidents (PVB) £m
Security Score
Economy Eublic Acraunts Gentral Govemmeinofc?;e;z:;gﬂge of Costs (PVC), Present Vaiui‘f; Costs (PVC)
Transport Economic Efficlency: .
Business Users & Transpart L "s";,”r'ob?;zfsf‘;g;”gg}f}ﬁﬁl U PVB £m
Providers ’
Transport Economic Efficiency:
The Users PVB PVB £m
Relfability Score
Wider Economic impacts Score
Accessihility Option values = =] = PVB £m =)
Severance =) =] Score =)
Access to the Transport System (=) =) =) Seore =
Integration Transport Interchange @ = =) Score =)
Land-Uise Policy =) (=) =) Secore =)
Other Government Policies = E E Score S

<2l 2-11> NATAS| FAMQ

i

EE

(Appraisal Summary Table, AST)
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<E 3-19> T2 WESAtD 2 A

20044 20054 20064
ol%s olx s olxxs
= ° =5 o = e =5
HAH - HAM HAH -
NN PO N e L PN 2N - P B B L PV PV - P A
Al Al Ax
S
;; 427 12,925(1,528| 61 [97,590| 345 |2,405| 1,320 | 43 | 92,349 | 385 | 2,223 | 1,267 | 68 | 95,250
aut
2c 1,890 |24,085|17,391| 247 861,399 1,894 |20,83514,393| 300 |840,232|1,822|19,041|14,094| 395 |853,987
x|t
= 711 |7,23014,367| 74 |244,557| 800 |8,573| 5,509 | 165 |337,848| 826 | 8,865 | 6,233 | 204 | 389,599
25 9l

EF9|: CH—km
T 20044 20054 20064
nE=E 46,302,440,000 48,384,035,000 49,736,725,000
A== 53,787,860,000 53,555,720,000 53,611,200,000
e 26,525,280,000 26,908,165,000 27,596,920,000

AR BE 159 BAARGENGY, 7 %)

o 2004 720067t =2 EFALLL WAR] S-S A rale] Auke] A A

<E 3-21> 0 =2 NEATD 2AM H|S
CH|: A/dti—km

20044 20054 20064
o|XM1I|5 o| X 1| 5 o| X 1|5

_—IJ__E_ |_—|'LL|°H %7&1 |_—|‘u‘|° %7&“{ |_—|‘u‘|° %7&1

AP | Z=AH| AA G ol | Apgh | ZAF| ZAAH G Ioh | Apgh | ZAF| ZA e | 5i

o | do | oo A,_l__ll_ o | do | oo Al_l__ll_ o | do | oo AI_IJ_,_

T
;; 0.92 16.3213.30|0.13|210.77 | 0.71 | 4.97 | 2.73 | 0.09 | 190.87 | 0.77 | 4.47 | 2.55 |0.14 | 191.51
gt
2c 3.51 |44.78|32.33| 0.46 | 1601.47| 3.54 | 38.90|26.87| 0.56 | 1568.89 | 3.40 | 35.52|26.29|0.74 | 1592.93

X | 2.68 [27.26]16.46] 0.28 | 921.98 | 2.97 | 31.86|20.47 | 0.61 | 1255.56 | 2.99 |32.12|22.59 | 0.74 | 1411.75
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<E 3-26> OzH HE MEAIT 2 H|E
chel: 4/ 0l—km

20054 2006A 20074
== o| X 1| 3 =x o|XM 1|5 =x o|X 1|35 =x
A | B4 | e T A | s | e | TE | e | sy | e | S
nEHEE | 0.01 | 0.04 | 0.03 | 0.02 | 0.01 | 0.03 | 0.04 | 0.02 | 0.02 | 0.03 | 0.04 | 0.02
Z9He| 0.15 | 0.11 | 0.07 | 0.04 | 0.18 | 0.08 | 0.12 | 0.06 | 0.11 | 0.07 | 0.10 | 0.05
Az | 0.66 | 0.39 | 0.58 | 0.78 | 0.60 | 0.32 | 0.39 | 0.72 | 0.65 | 0.38 | 0.21 | 0.62

o 20057200737 A=W EA}

=

T

T
o
=
o
r >
)
o,
Ml
ol
o,
2
e,
5
o
2L
>,

T E(SAY FXAEIIXIE) JHE o
=y o X 1| 3 uESIy
=X m/af S m|af
At et Z44 At 4 24
IEHEE 0.31 0.16 0.25 2.60 0.01 0.03 0.04 0.02
FHET 0.64 0.36 0.39 0.71
- 0.84 0.61 1.09 2.19
ABHE 0.15 0.09 0.10 0.05
EAEE 0.01 0.05 0.13 0.01 0.01 0.05 0.13 0.01

- WEA AN A99E wwmw stz ?-%8}912‘3& #43 Aba
W R el Wge @ neem, 2 T AR OR AR

24
- 71 FARAAANAE XA L tHf& a7k glom, QIAFsAILE AL

- B a3 H2 89 A r3k2007)8 AT ARE Fgske] Alan| Ay
£ AAL @, A g FAske Ad B FE(AAEAN 8/ 5 8/E
Hl&/P A0 4)> E2 AR &3 FUshAl g A9
- Mg 4 H|&(PGS; Pain, Grief and Suffering)> T2 AlaH| gl M9} FdsHA &

§ =97 B v 2eaE, 2y sAe] PGS H&L wAlEA
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o KTDBoA Al&=E oAZFde] St ODE <82k, W, A, gA(F=Ed 2
F9E 0D), BRE AFH AFTFES
- S84 L A FRUFEENGT WS, 20089 109E 7IE)E o &3te]
V| -Asd T wEAS A
- YA 7]E BRI AE AQE il o KTDBY 54 % F9 0D

A BIAE Hre] £uog dHEHFEE B AR HAY wEASFE

- M2 : KTDBS] AFReIAE M2rt shbel ODE $§5]0] 9ou}, mEANE
ARG E 25 UFOR BRAL ool AT Agol 4 A, 2
AaAE 1E AAY vz WEARE AFUgor Fretd, )

@E-ded fERnd gAgs AFete] iy A

<E 3-30> ATE-Hj7|PL-oIzY NSX S2of+

e o2 REA SEOi()
ST 925,747
2
LPG 4,174
E=lf=T ) 1,904,923
2%
LPG 20,187
= gX} 3R 5,405,168
Z=&40)|E LPG 1,731,905
4% 2,386,862
50ccO| 2t 971,529
O|EA}
50ccO| At 845,509
) 2L 5,975
A (+28)
a8 68,301
=3 PLE= 591,292
H A
as 64,684
|:H6:l
CNG 15,555
A - 745,407

AR AEA FEU, 20084 1098 ), FEAR WEAR

it
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<& 3-31> 53AtQ Hi7|2H A=H CO &A=+
Ce{: g/km
N S8z S84 SSAEUE | RVAY oIz
T [ae [ e | #we | e | #uR | PG | @9 500002500001
10 1.417 2.834 2.204 4.408 2.582 5.165 0.989 8.300 7.330
20 0.788 1.577 1.096 2.191 1.118 2.236 0.641 8.300 7.330
30 0.559 1.119 0.728 1.456 0.685 1.370 0.497 8.300 7.330
40 0.439 0.877 0.545 1.089 0.484 0.968 0.415 8.300 7.330
50 0.642 1.284 0.435 0.870 0.370 0.739 0.361 8.300 7.330
60 0.878 1.755 0.362 0.724 0.297 0.593 0.322 8.300 7.330
70 1.073 2.146 0.310 0.619 0.246 0.492 0.293 8.300 7.330
80 1.228 2.457 0.271 0.541 0.210 0.419 0.269 8.300 7.330
90 1.344 2.687 0.240 0.481 0.182 0.364 0.250 8.300 7.330
100 1.419 2.838 0.216 0.432 0.160 0.320 0.234 8.300 7.330
<E 3-32> S8A4te| CO Hi&EA =+
£hel: g/km

2= x| etk

10 4.341 3.180

20 1.915 2.013

30 1.187 1.653

40 0.845 1.480

50 0.649 1.398

60 0.524 1.351

70 0.437 1.321

80 0.373 1.299

90 0.324 1.282

100 0.287 1.267




o = A

SEX2| COl &A=

R - gy —
——X|E-&58%|
—a—INM-5EXt
10 30 40 50 60 70 80 0 100
2 (km)

<18l 3-1> &3Ate| COthi&EAl=

<HE 3-33> EfA|e] CO &A=

£kl g/km
o x| ] 7H Mo
10 - 0.632
20 ; 2.863
30 - 1.927
40 - 1.456
50 - 1.171
60 - 0.980
70 - 0.843
80 - 0.740
90 - 0.660
100 - 0.595
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EHAlS] COHl &A%

—a— I B A

o 7

1 '\.\'\I\-

10 20 30 40 50 60 70 80 90 100

<O 3-2> ElA|9| COBiEAIs

<HE 3-34> H{A0| Hi7|EfH =™ CO BiEAT

THel: g/km

R 2B A SYH A CHEE A

o a7 e a7 a7 CNG
10 1.369 2.582 1.445 6.431 7.661
20 0.983 1.118 0.952 4.032 5.900
30 0.810 0.685 0.745 3.068 5.065
40 0.706 0.484 0.627 2.527 4.544
50 0.635 0.370 0.548 2.174 4.178
60 0.582 0.297 0.491 1.923 3.901
70 0.541 0.246 0.447 1.733 3.681
80 0.507 0.210 0.413 1.584 3.500
90 0.479 0.182 0.385 1.463 3.348
100 0.456 0.160 0.361 1.363 3.218




<E 3-35> H{AQ| CO HHEAHF

EHel: g/km
x| yFalels

=~

AEHA | BEHA | OEHA | AFEHA | BEHA | OEHA A
10 1.110 4.060 7.353 1.461 1.445 6.670 2.009
20 0.770 2.641 5.166 0.993 0.952 4.394 1.326
30 0.622 2.054 4.202 0.801 0.745 3.455 1.043
40 0.534 1.718 3.629 0.689 0.627 2.918 0.880
50 0.475 1.496 3.239 0.615 0.548 2.563 0.771
60 0.432 1.336 - 0.560 0.491 2.306 0.693
70 0.398 1.214 - 0.518 0.447 2.111 0.634
80 0.371 1.118 - 0.485 0.413 1.956 0.586
90 0.349 1.039 - 0.457 0.385 1.829 0.547
100 0.330 0.973 - 0.434 0.361 1.723 0.515

Z= Ao A R A= A

=
—_==

oJulah, AJUH A o]¢le] WA= P E ] WEAS A8

B A 2| COtl £ H %

\
\

NN _

\\ \\‘+7HﬁﬂX4l

=+, N.\.
y \-\.\.\'\l\Hf
- .
— %
10 30 40 50 60 70 80 90 100
% = (km)

<32l 3-3> A2 COuiEA S
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<# 3-36> 3=t EgE CO &A=+
Che{: g/km
X & JHad ot

s

AYHEE SHEH Y E AHEE SHEH HYHES
10 1.370 6.582 8.028 1.008 5.566 7.533
20 1.048 4.140 4.803 0.661 3.564 5.333
30 0.896 3.157 3.556 0.517 2.746 4.357
40 0.802 2.604 2.874 0.434 2.282 3.775
50 0.736 2.243 2.436 0.379 1.977 3.378
60 0.686 1.986 2.128 0.339 1.759 3.084
70 0.646 1.791 1.898 0.309 1.593 2.856
80 0.614 1.638 1.719 0.284 1.462 2.672
90 0.586 1.514 1.575 0.265 1.355 2.520
100 0.563 1.411 1.457 0.248 1.266 2.391

E2i9| coul &M+
.\

\

—— X| &3
—m— K| & =53
x| & -l &
A5

7HA1 e

Lot oot ogt

oI

NN
W

_._7|.|A-|_1:Ha []

0

.
\‘\’\x\

10 20 30 40

<JZ 3-4> E=9| COHiEAT



o NOx Hl&A4

<#E 3-37> SEXIQ| t{7[2H

A=ZH NOx HiEH T

H: g/km
R S8AEY S8ALY SBASUY RVAY O| &4t
o= Sl LPG | 3R LPG UR LPG 4% |50cch| 2| 50ccol &t
10 0.467 | 0.701 | 0514 | 0.770 | 0551 | 0.826 | 1.255 | 0.040 | 0.100
20 0.247 | 0371 | 0.298 | 0.447 | 0317 | 0475 | 0.859 | 0.040 | 0.100
30 0.170 | 0.255 | 0.216 | 0.325 | 0.229 | 0.344 | 0.688 | 0.040 | 0.100
40 0.131 | 0.196 | 0.173 | 0.259 | 0.182 | 0.273 | 0.587 | 0.040 | 0.100
50 0.106 | 0.160 | 0.145 | 0.217 | 0.153 | 0.229 | 0.520 | 0.040 | 0.100
60 0.090 | 0.135 | 0.126 | 0.188 | 0.132 | 0.198 | 0.471 | 0.040 | 0.100
70 0.078 | 0.117 | 0.111 | 0.167 | 0.117 | 0.175 | 0.481 | 0.040 | 0.100
80 0.069 | 0.104 | 0.100 | 0.150 | 0.105 | 0.157 | 0.548 | 0.040 | 0.100
90 0.062 | 0.093 | 0.091 | 0.137 | 0.095 | 0.143 | 0.613 | 0.040 | 0.100
100 0.056 | 0.084 | 0.084 | 0.126 | 0.088 | 0.132 | 0.677 | 0.040 | 0.100

<i# 3-38> S&At2 NOx HHEH T

H: g/km
Si x| & FHM et
10 1.168 0.631
20 0.670 0.389
30 0.483 0.294
40 0.384 0.242
50 0.321 0.209
60 0.277 0.185
70 0.245 0.176
80 0.220 0.178
90 0.200 0.182
100 0.184 0.187
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1.4
SE A NOx Hi &A=

12

0.8 ——X| & -5EXt
—a— I M-S Xt

o = A =

06 r

0.4

0.2

10 2 30 40 50 60 70 80 90 100

<38 3-5> S8R9 NOxti&EA =

<E 3-39> EAA|Q] NOx HHEH %

thel: g/km
Si X & T et
10 - 1.017
20 - 0.671
30 - 0.526
40 - 0.443
50 - 0.387
60 - 0.347
70 - 0.317
80 - 0.292
90 - 0.272
100 - 0.256




1.2
EHA| 2] NOx i &A=
1.0
08 I
"
f 06 |
. ‘.\.\.\'\-\.
0.2
0.0
0 20 30 50 60 70 0 100
2 (km)
<% 3-6> BHA|S] NOxHHEAH
<E 3-40> H{AQ| HY7|ZH AZH NOx HiEH T
H: g/km
LYHA SEHA HEHA
s
B A% CHE A% A% ONG
10 1.400 0.551 5.221 11.730 7.637
20 0.922 0.317 3.655 8.783 6.706
30 0.722 0.229 2.967 7.415 5.888
40 0.607 0.182 2.558 6.576 5.171
50 0.531 0.153 2.281 5.991 4.540
60 0.476 0.132 2.077 5.552 3.987
70 0.504 0.117 1.918 5.206 3.501
80 0.541 0.105 1.791 4,923 3.074
90 0.591 0.095 2.163 4.687 2.699
100 0.655 0.088 3.067 4.486 2.370
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<E 3-41> H{AQ| NOx HIZH %
Che{: g/km
X& JHadot
=1
AYHA | SEHA | EHA | AEHA | SEHA | YA B

10 1.853 7.446 26.109 1.336 5.221 10.937 5.451
20 1.240 4.894 19.731 0.876 3.655 8.380 3.888
30 0.980 3.829 16.749 0.685 2.967 7.119 3.187
40 0.898 3.217 14.911 0.575 2.558 6.303 2.765
50 0.829 2.810 13.625 0.502 2.281 5.710 2.474
60 0.820 2.517 - 0.450 2.077 5.248 2.257
70 0.871 2.293 - 0.474 1.918 4.875 2.094
80 0.982 2.114 - 0.508 1.791 4.565 1.962
90 1.153 2.265 - 0.554 2.163 4.302 2.234
100 1.384 2.927 - 0.612 3.067 4.075 2.932

T AR g s AWM AE ok, A2 ol9]e) tigr e tiFES ] wEAs 48
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<E 3-42> st2Ale] EZY NOx HiEAS
EFRl: g/km
x| Tt
&
A8E3 | B¥E | ogEY | 4¥EY | B¥EY | HyEY
10 2.539 12.424 34.484 1.446 7.638 18.761
20 1.558 8.478 26.530 0.923 5.096 14.412
30 1.171 6.871 22.757 0.709 4.022 12.351
40 0.904 5.968 20.410 0.589 3.400 11.071
50 0.771 0.245 18.758 0.509 2.985 10.169
60 0.678 4.702 17.508 0.453 2.683 9.488
70 0.625 4.339 16.516 0.496 2.452 8.947
80 0.612 4.156 15.703 0.562 2.269 8.504
90 0.639 4.153 15.018 0.612 2.118 8.131
100 0.706 4.330 14.431 0.646 1.991 7.812
40
E 2 of NOxHi &4l =
35
30 ——X -2
—=—Xy-59
25 x| & - &
& -2
;('{H_'Ll 20 - +7H Anj _g éci
= —e— 7} 41 o &

30 40 50 60 70 80 90
% £ (km)

<72l 3-8> E2o| NOxtHE A%
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o HC ®l&A4

<I 3-43> 5SAtQ Hi7|2H A=Y HC &A=+

H: g/km
R SSREY SERLY SEXSUY RVAE O|ZAt
o= LR | LPG | 3ER | LPG | 3LR | LPG 47 |50cch|2H 50cco| 4
10 0.312 | 0.374 | 0377 | 0452 | 0413 | 0496 | 0.132 | 3.680 | 1.100
20 0.181 | 0.218 | 0.144 | 0.172 | 0.143 | 0.171 | 0.082 | 3.680 | 1.100
30 0.132 | 0.158 | 0.082 | 0.098 | 0.077 | 0.092 | 0.062 | 3.680 | 1.100
40 0.105 | 0.126 | 0.055 | 0.066 | 0.049 | 0.059 | 0.051 | 3.680 | 1.100
50 0.088 | 0.106 | 0.040 | 0.048 | 0.035 | 0.042 | 0.044 | 3.680 | 1.100
60 0.077 | 0.092 | 0.031 | 0.037 | 0.026 | 0.032 | 0.039 | 3.680 | 1.100
70 0.068 | 0.082 | 0.025 | 0.030 | 0.021 | 0.025 | 0.035 | 3.680 | 1.100
80 0.061 | 0.073 | 0.021 | 0.025 | 0.017 | 0.020 | 0.032 | 3.680 | 1.100
90 0.056 | 0.067 | 0.018 | 0.021 | 0.014 | 0.017 | 0.029 | 3.680 | 1.100
100 0.051 | 0.062 | 0.015 | 0.018 | 0.012 | 0.014 | 0.027 | 3.680 | 1.100

<i 3-44> 58S HC &A=+

H: g/km
e x| P
10 0.691 0.629
20 0.237 0.438
30 0.127 0.388
40 0.082 0.366
50 0.058 0.354
60 0.044 0.347
70 0.034 0.342
80 0.028 0.338
90 0.023 0.336
100 0.020 0.334
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SEXt2| HC Bi &A%
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<72l 3-9> £2x}°o| HCHIZA$

<HFE 3-45> EHA|Q] HC HiEH%

thel: g/km
s x| A9
10 - 0.546
20 - 0.246
30 - 0.155
40 - 0.111
50 - 0.086
60 - 0.070
70 - 0.058
80 - 0.050
90 - 0.044
100 - 0.039
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0.6

S{A| 2| HC b Z A %
05 r
0.4
t
f 0.3 \\
0.2
01
0.0
10 20 00 70 8 100
£ 5 (km)
<2 3-10> EfA|Q] HCHHEAH T
<E 3-46> HAQ| H{7|ZH A=ZH HC &A=+
H: g/km
LS A SeHA A
sy
A% Fue zg A% CNG
10 0.248 0.413 0.673 1.946 6.768
20 0.157 0.143 0.429 1.183 5.687
30 0.120 0.077 0.330 0.884 4.779
40 0.099 0.049 0.274 0.719 4.016
50 0.086 0.035 0.237 0.613 3.374
60 0.076 0.026 0.211 0.538 2.836
70 0.069 0.021 0.191 0.481 2.383
80 0.063 0.017 0.175 0.437 2.002
90 0.058 0.014 0.162 0.402 1.682
100 0.054 0.012 0.151 0.373 1.414




<E 3-47> BH{AQ| HC HiEH

EHel: g/km
x| Pl
=~
AEHA | BEHA | OEHA | AEHA | ZFEHA | gl M|
10 0.215 1.250 1.715 0.260 0.673 2.881 0.870
20 0.126 0.798 1.074 0.156 0.429 2.056 0.577
30 0.092 0.613 0.817 0.117 0.330 1.639 0.450
40 0.073 0.509 0.673 0.096 0.274 1.358 0.373
50 0.062 0.441 0.579 0.082 0.237 1.148 0.320
60 0.053 0.391 - 0.072 0.211 0.983 0.280
70 0.047 0.354 - 0.065 0.191 0.850 0.249
80 0.043 0.325 - 0.059 0.175 0.741 0.224
90 0.039 0.301 - 0.055 0.162 0.650 0.204
100 0.036 0.281 - 0.051 0.151 0.575 0.187

T AF A @ aE AW 2E ofrlshe,

A 2 olele] g as P EZ ] W& 4
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<E 3-48> 3l=Ate| E5E HC HIEA T

Che{: g/km
X & 7H 4t ot
=1
LAYEE SHEH HYEEH A~YHEH SYEH HHES
10 0.223 2.282 2.301 0.165 2.354 2.595
20 0.156 1.455 1.554 0.112 1.460 1.665
30 0.126 1.119 1.236 0.089 1.104 1.284
40 0.109 0.928 1.050 0.075 0.905 1.068
50 0.097 0.803 0.925 0.066 0.776 0.926
60 0.088 0.714 0.835 0.060 0.684 0.824
70 0.082 0.646 0.765 0.055 0.615 0.746
80 0.076 0.592 0.709 0.051 0.561 0.685
90 0.072 0.549 0.663 0.047 0.518 0.635
100 0.068 0.512 0.625 0.045 0.481 0.594

EZo| HCHl &A=

2.5 L

X1 8
i— M-8
15 =35

& A

10 20 30 40 50 60 70 80 0 100

%= (km)

<2l 3-12> E&HQo| HCHIEH %
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o PM H]& A4

< 3-49> SEXQ Hi7|2H A=ZH PM HHEAH T

H: g/km
R S8ALEY SEALY SEASUE RVA & O|EA}
o= LR LPG | 3R LPG | 3L® LPG 4% |50ccO|2H 50cco| 4
10 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.147 | 0.000 | 0.000
20 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.116 | 0.000 | 0.000
30 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.101 | 0.000 | 0.000
40 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.091 | 0.000 | 0.000
50 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.085 | 0.000 | 0.000
60 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.080 | 0.000 | 0.000
70 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.075 | 0.000 | 0.000
80 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.072 | 0.000 | 0.000
90 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.069 | 0.000 | 0.000
100 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.067 | 0.000 | 0.000

<E 3-50> S84t PM BiEA T
=] g/km
& x| &l 7Hdet
10 0.000 0.025
20 0.000 0.019
30 0.000 0.017
40 0.000 0.015
50 0.000 0.014
60 0.000 0.013
70 0.000 0.013
80 0.000 0.012
90 0.000 0.012
100 0.000 0.011
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0.030

SEAt2| PM i EH 5

0.025

0.020

w 0.015

0.010

0.005 |

0.000

10 20 30 40 50 60 70

<J8 3-13> 58X PMEHEAS

<E 3-51> E4A[9] PM HHEAF

BRI g/km
s XA iAo
10 - 0.000
20 - 0.000
30 - 0.000
40 - 0.000
50 - 0.000
60 - 0.000
70 - 0.000
80 - 0.000
90 - 0.000
100 - 0.000




0.030

S Ale] PM bl EH 5
0025
0.020
sk | i M -EH A
f 0.015

0010 F

0.005 |

0.000 = = = = = -

10 20 30 60 80 90 100
= (km)
<2 3-14> EHA|S] PMHHEAIT
< 3-52> HAQ| Hi7|ZH HA=ZH PM HHEH T
Che{: g/km
AEEA Saba chadsio

Ay
) as SETES ag zg CNG
10 0.126 0.551 0.149 0.336 0.000
20 0.099 0.317 0.123 0.255 0.000
30 0.085 0.229 0.109 0.218 0.000
40 0.077 0.182 0.100 0.194 0.000
50 0.071 0.153 0.094 0.178 0.000
60 0.066 0.132 0.090 0.166 0.000
70 0.063 0.117 0.086 0.156 0.000
80 0.060 0.105 0.082 0.148 0.000
90 0.057 0.095 0.080 0.141 0.000
100 0.055 0.088 0.077 0.135 0.000
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3-53> H{AQ| PM HHEAH

Che{: g/km
X & JH At ot
=1
AYHA | S A | igHA | AWHA | SEHA | f"HA A
10 0.198 0.603 1.333 0.158 0.149 0.271 0.163
20 0.142 0.350 0.966 0.115 0.123 0.206 0.131
30 0.117 0.254 0.801 0.096 0.109 0.175 0.115
40 0.101 0.203 0.701 0.085 0.100 0.157 0.105
50 0.097 0.186 0.632 0.077 0.094 0.143 0.098
60 0.104 0.174 - 0.071 0.090 0.133 0.092
70 0.111 0.174 - 0.067 0.086 0.126 0.088
80 0.118 0.186 - 0.063 0.082 0.119 0.084
90 0.126 0.210 - 0.060 0.080 0.114 0.081
100 0.133 0.246 - 0.058 0.077 0.109 0.079

T AZ A g s AW AE ey,
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<E 3-54> 312X

THel: g/km
X THad o
e
AHEH SYEH e EZ AHEH SYEH e EZ
10 0.208 0.773 2.269 0.141 0.476 0.811
20 0.175 0.516 1.696 0.097 0.340 0.594
30 0.159 0.407 1.431 0.078 0.280 0.495
40 0.148 0.344 1.268 0.067 0.244 0.435
50 0.140 0.302 1.154 0.060 0.219 0.393
60 0.134 0.256 1.069 0.054 0.200 0.362
70 0.129 0.229 1.002 0.050 0.186 0.338
80 0.125 0.214 0.948 0.046 0.174 0.318
90 0.121 0.211 0.902 0.043 0.165 0.302
100 0.118 0.220 0.863 0.041 0.157 0.288
2.5
=2fo| pMH| EH5
—— X &2
2 —u—XF-5F| |
x| & ol &
-2
1.5
s PRI YRS
K —e— M- &
=
05
0
10 20 3 40 5 60 70 8 9 100
= = (km)

<JE2 3-16> EZ9 PMHHEA
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<¥E 3-55> AISH.QYUEAY HiEAF

EH2: g/km
xS =i CcO NOx HC PM CO,

10 3.180 0.631 0.629 0.025 380.437

20 2.013 0.389 0.438 0.019 257.480

30 1.653 0.294 0.388 0.017 204.913

40 1.480 0.242 0.366 0.015 174.262

A9 50 1.398 0.209 0.354 0.014 153.682
i 60 1.351 0.185 0.347 0.013 138.685
70 1.321 0.176 0.342 0.013 127.152

80 1.299 0.178 0.338 0.012 117.940

90 1.282 0.182 0.336 0.012 110.371

100 1.267 0.187 0.334 0.011 104.012

10 5.632 1.017 0.546 0.000 380.437

20 2.863 0.671 0.246 0.000 257.480

30 1.927 0.526 0.155 0.000 204.913

40 1.456 0.443 0.111 0.000 174.262

"N 50 1.171 0.387 0.086 0.000 153.682
- 60 0.980 0.347 0.070 0.000 138.685
70 0.843 0.317 0.058 0.000 127.152

80 0.740 0.292 0.050 0.000 117.940

90 0.660 0.272 0.044 0.000 110.371

100 0.595 0.256 0.039 0.000 104.012

10 1.461 1.336 0.260 0.158 396.919

20 0.993 0.876 0.156 0.115 272.234

30 0.801 0.685 0.117 0.096 220.044

40 0.689 0.575 0.096 0.085 192.412

ABHA 50 0.615 0.502 0.082 0.077 174.820
- 60 0.560 0.450 0.072 0.071 167.268

70 0.518 0.474 0.065 0.067 169.756

80 0.485 0.508 0.059 0.063 182.284

90 0.457 0.554 0.055 0.060 204.852

100 0.434 0.612 0.051 0.058 237.460

10 1.445 5.221 0.673 0.149 504.710

20 0.952 3.655 0.429 0.123 388.390

30 0.745 2.967 0.330 0.109 297.090

40 0.627 2.558 0.274 0.100 230.810

ETIN 50 0.548 2.281 0.237 0.094 189.550
T 60 0.491 2.077 0.211 0.090 173.310
70 0.447 1.918 0.191 0.086 182.090

80 0.413 1.791 0.175 0.082 215.890

90 0.385 2.163 0.162 0.080 274.710

100 0.361 3.067 0.151 0.077 358.550

10 6.670 10.937 2.881 0.271 1058.187

20 4.394 8.380 2.056 0.206 824.273

e A 30 3.455 7.119 1.639 0.175 712.210
40 2.918 6.303 1.358 0.157 642.066

50 2.563 5.710 1.148 0.143 592.453
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<HE 3-55> A EZH-LHASEH EAFT(HS)
EH2: g/km
xS =i CcO NOx HC PM CO,
60 2.306 5.248 0.983 0.133 -
70 2.111 4.875 0.850 0.126 -
CHE A 80 1.956 4.565 0.741 0.119 -
90 1.829 4.302 0.650 0.114 -
100 1.723 4.075 0.575 0.109 -
10 2.009 5.451 0.870 0.163 553.606
20 1.326 3.888 0.577 0.131 423.798
30 1.043 3.187 0.450 0.115 334.140
40 0.880 2.765 0.373 0.105 271.274
) 50 0.771 2.474 0.320 0.098 231.460
A A
60 0.693 2.257 0.280 0.092 154.055
70 0.634 2.094 0.249 0.088 161.267
80 0.586 1.962 0.224 0.084 189.320
90 0.547 2.234 0.204 0.081 238.215
100 0.515 2.932 0.187 0.079 307.953
10 1.008 1.446 0.165 0.141 432.384
20 0.661 0.923 0.112 0.097 292.860
30 0.517 0.709 0.089 0.078 233.174
40 0.434 0.589 0.075 0.067 200.422
e 50 0.379 0.509 0.066 0.060 185.550
o= 60 0.339 0.453 0.060 0.054 179.918
70 0.309 0.496 0.055 0.050 183.526
80 0.284 0.562 0.051 0.046 196.374
90 0.265 0.612 0.047 0.043 218.462
100 0.248 0.646 0.045 0.041 249.790
10 5.566 7.638 2.354 0.476 659.820
20 3.564 5.096 1.460 0.340 541.320
30 2.746 4.022 1.104 0.280 443.400
40 2.282 3.400 0.905 0.244 366.060
S 50 1.977 2.985 0.776 0.219 309.300
=" 60 1.759 2.683 0.684 0.200 273.120
70 1.593 2.452 0.615 0.186 257.520
80 1.462 2.269 0.561 0.174 262.500
90 1.355 2.118 0.518 0.165 288.060
100 1.266 1.991 0.481 0.157 334.200
10 7.533 18.761 2.595 0.811 3142.43
20 5.333 14.412 1.665 0.594 2398.414
30 4.357 12.351 1.284 0.495 2047.782
40 3.775 11.071 1.068 0.435 1830.554
S 50 3.378 10.169 0.926 0.393 1678.059
S=" 60 3.084 9.488 0.824 0.362 1562.94
70 2.856 8.947 0.746 0.338 1471.792
80 2.672 8.504 0.685 0.318 1397.144
90 2.520 8.131 0.635 0.302 1334.449
100 2.391 7.812 0.594 0.288 1280.754
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Ct SYAIZH A=Y THx]4)

o BHAF A

VOR BU"/a -
T aU/aC
- 97|14 VOR, U, R, C+ 27t €32 io SN A=A 714, 2838, &3

<i 3-58> SHAIZE A=[M JIX| MHO| s AT Al
o172 x} 285 Mg | ATXA | ZAPIZE | VORNOT
Small et al.(2005)" ML SP+RP L.A.(US) 99-'00 0.89-1.04
Lam and Small(2001)* | MNL, JLNL RP Orange(US) '98 0.95-1.39
Bhat and Sardesai(2006)° | MNL, ML SP+RP Austin(US) 03-"04 0.38-0.95
Black and Towriss(1993)* - - - - 0.55-0.70
Bates et al.(2001) - SP London(UK) '99 0.90
B3t - - - - 0.83
T+

B 2o}z (median)(SP A&

1

2

3. Flexible worker$} inflexible worker2] <4t
4. Noland and Polak (2002)°ll4 <18

5

= A1#A @97} USD/incident ©]2 & H|x L&)

. ML=Mixed Logit; MNL=Multinomial Logit; JL=Joint Logit; NL=Nested Logit

. B Q)

factorial design)—% o] &3t AU 08 &3,
Z3oto] 47l AEA] ez i

= We>

7 J
pp. 133-142.°] W && H3-F=33irh

b2 A1 81(2008), EFARE A=A 74 AbA el ek AT

A Al gt

AAskar, SPSSe] H-Eujz] 2914 7| (fractional

292 47N F

, s A 212648 A6%
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/21-A)

3,320
0.82

2,714
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10,435
8,087
0.77

VOT(A)
VOR(B)
B/A
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o187 5

0.94
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8,878
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<E 3-63> == ABH

CHR| (K1 Z2H B8, 2008 7|=71HA)

584 A StEA
72
AT HIGS | XA AT H S AT
EHZXH|S(%)' 28.6 71.4 100.0 15.0 85.0 100.0
WPSEIETEIN 0.445 1.112 1.000 1.497 8.483 1.000
N[N ZER[(&/21-A]) 8,087 2,714 8,087 8,087 2,714 8,087
A2 of 2 AN JFX[(K/C]-A]) | 3,599 3,018 8,087 | 12,106 | 23,023 | 8,087
Atz g A2l JER (2 /ChH-Al) 6,617 43,216 8,087
L EPATIA A A HL8 BREAE R AR AL
<E 3-64> 29| XAEFYH SYAIZE MEY JIX| |CIR(EAIF S8, 20084 7|&=714A)
T&2 58X ETES sl2A}
ARl (2! 1.37 15.4
A=A ZEX[(R/21-A]) 8,328 8,328 8,328
AtgF g A2l ZER(2/ChH-Al) 11,409 128,251 8,328
L EHARIZHA g A AE3 EYuAug 2 A9 48,
<E 3-65> HEZo| EsiA|ZE AR 71X UCte
nEEE detE =
T8 oA/ AEE
AT H| 2 AT H| S
SHUSMHIZ(%) 38.4 61.6 17.5 82.5 100.0
A=A ZER[(2/21-A]) 8,087 2,714 8,087 2,714 8,328
J15ET ME[M JER|(2/C1A]) 4,777 3,654 8,328




2. ME4TLX|/H|ALBI}X]S)

=Tekal @3 B AN = 44‘17}74“ & 3
g4 ool R Aes&dNe AR, FAH of&el o

A
Bgojole NEARE, olgakA ghort EAl A FEHE WAH A
H

<E 3-66> 9| MEH JIX|/H|ALZ TIX] OfA|

7= 2 AbSt

- AANAH(ES--E Fo] T

RES - AFREANLEALIL, 2 5)

[ | - - - - - -
- FARRA K E=AA] 7 AR A, 3 & AVIFA 288 A9 5)
- 7IBH A A 358 A, il s e *9Y] B S 9)
- g7} (vicarious values)

. - oJE}4 7}A|(altruistic values)
HIALE TR !

- 7)% 7} (functional values)
- EA7}A](existence values)

c AT WE AusY AEmLEE AdAeR AYstn, F Bl ofd

ETA As Weks s, npxeo g FeAl A EEo A xAE S B 9
G E AA
Lt 2HHE
o 39 BH AFgME FE SP RALE E3] Ad 2 HjAL IR E A

- wWEAAY FAA o8 TS AHEZFAD oI o] &3 g WA FpA| o] F-of s}

T AE YR TR HAIR Aol R RP AR 4 =7F

5) ¥ 141%% LA G o] AL 84 7H2008), M=o A 9 njALg ZpA|ol et AT, o dkiulEsts] A
pp. 143-154.9] W& @3- +=31%
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o SP A Z2AF7HA54H(CVM; Contingent Valuation Method)®} A €14

Choice Experiment) =57} A8% 1 Qo ZARTIXFAHo] H}

<E 3-67> SP A=E 0|&

ME TEX|/HIARS ZEx(of 2t

St 5

—

2| oA72ALE|(Laird et al., 2006, Y5 %

A
olyulA

=

1 (CE;

.I

o

o1 =1} Bristow et al. Crockett Humphreys & Roson Painter et al. Geurs
(1991b) (1992) Fowkes(2006) (2001) (2001) (2006)
=7t B B F=r oletg]o} vl =y Haads
CH &kt A9 M | A9 x| A9 = X]o_'ﬂﬂ_mi’ A9 WA A9 A
A H =
YHE CVM CVM CVM+CE CVM CVM CE
o | gus za | qus zg | TR g | g zg | AN
/A2 T [AE 2 T
JIEWE 1990 1992 2002 2000 1999 2004
S| Ehe UK pound | UK pound | UK pound Lire US dollar Euro
magel | o | TR g w | T
MEH J}X| n/a n/a £154/d n/a n/a €943
HIALS 71| n/a n/a A s n/a n/a €148/d
MEA+H|ALS £58/d £36/d £190/d n/a n/a €242/d

o AE AL TR

° olT A A &g

of 2 -dll(ny)’,

(survival analysis)Z X3 3}s}

Faghez A4

£

ZAFIIAFAE T d 3438 A7 H(closed-ended question)
ok
o}

double-bounded dichotomous choice method)S ©]-&3}¢]

M, ol

=]
AERA 5L

& A8, 5
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a'ghan Ay, ‘dl-oh (),
Po-ohiemm) % sz @
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H3E HARE

First bid Second bid

Yes >

Higher amount

Yes >
/ E.g. 2000 Wons <
E.g. 1000 Wons
Yes >
Lower amount <
No »

Z
°
Y

OLIBUDOS

Ked 0} ssouSuripm

E.g.500 Wons

<O 3-25> O|FA|% YRMY TA M=

0| St LICte| (2l /el-km-3]/Al) S84} thd| HIE(%)
SEX 22.8 100

(DE)HA 12.8 56
el 15.2 67

<E 3-69> UHIEEZo| METIX|(R/2l-km-5|/A|, 2008 Z|=7}A)

0|t LICER| (&1 /21-km-3]|/Al) SEX CHH| H[Z(%)
SEX 16.5 100
(DH)HA 9.3 56
k==l 15.5 94

<E 3-70> A/TAEZo| MEHTLX|(Rl/Cl-km-3|/Al, 20084 7|&E71H)

SEX o] HIZ(%)

F0|8H TR (R /2l-km-3]/A)
S&A 3.0 100
ENA| 3.2 107

B A 2.2 73
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<E 3-71> DEHHZ9| HIAFZTIX|(R/l-km-&|/A|, 2008H 7|&=7}A)
FO| S It (f/ol-km-3|/A]) SSAF tid| H|2(%)
SR 16.1 100
(DH)HA 9.7 60
oHIA T 10.5 65

<H#E 3-72> LPHHEO| HIAZZEX|(R/l-km-2|/Al, 2008 7|Z7HH)

Fo|8H HTHR{ (/2l-km-3]/Al) SEA o] H[E(%)
SEA 12.7 100

(2EH)HA 7.7 61
nEEE 11.9 94

<E 3-73> A/TAEZO| H|AIBIIA|(Rl/Cl-km 3|/A|, 2008H 7|&E714)

F0| 8 YUTHR| (R /Ql-km-3|/A|) SEX Chd| H|E(%)
S&A 2.1 100
EHA| 2.4 114
CIES 1.9 90

2. SREIINE ot

CHAGAE O MR SRS olga 3849 Selvh dons AusAw

2 Aol A8 AAH 7 gBoz A%



=
=08 InE=t-)3 ABHHE o /=N HE
TVIS
et

MEAANERHBIALEAL A | MEIALS AL

o

HIALSAH A |MEALEAHEIALSA A

SEA 0.36 0.64 1.00 0.18 0.82 1.00 0.83 0.17 1.00

- - 0.95 0.05 1.00

0.64 1.00 0.97 0.03 1.00

- 0.55 0.45 1.00 -
dHE 0.88 0.12 1.00

(D) HA 0.46 0.54 1.00 0.36

S — —

<E 3-75> Hx MH|A S5¥ METIX|(2008H 7|E7HH)

Che|: 21/01-km-3|/Al
0|t i o hsl 1 YA /TAEE
S8R} 22.8 16.5 3.0
EHA| - - 3.2
(DH)HA 12.8 9.3 2.2
ey - 15.5 -
QlHbA = 15.2 - -
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C}. H|E &2 M (cost—effectiveness analysis)
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(Concluding)
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3. =2 A=A}

o B Ao E T wFANT F ovHE FASE WFIAAM T gk AAA
He AWz oz AES

o Mol ExHIIE A2F A2dd AAE AE wEAv H =9% TEA-213
ISTEA] 2]3] NEPA processE SJAMAAG A ESA 7| =S A|A|

=

o B HolM & mTollA AGHIIE &l AFSE = T8 HUE el dE HESH 3
U BFdA H71e vl2dk 71%S 7FAE MIS(Major Investment Study)9t 74 A4
afAded A 9 A uwAs dFgS FHHeER aHI ] 9T

NEPA(National Envrionmental Policy Act) Zx}ol w3l 2w

7. WIIA = (Performance Measures)

C WNEE DEAHY TR Aqshed ol AF AUBS G4 BEs)

o FHt AGE ‘Ao] ZE]-FH(SAFETEA-LU, Safe Accountable Flexible and Efficient
Transportation Act: a Legacy for Users, 2005)o A= 7] TEA-213} ISTEA|A A
Asn G F5e gem wEANdA Tk Fa 35 s A4e
Aom, Z+F AgTd Al olgld FduS WIHARE whsteS 1A

- Economic Vitality of the metropolitan area
- Safety of the transportation system
- Security of the transportation system

- Accessibility and Mobility
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- Environment, Energy Conservation, and Quality of life
- Connectivity of the transportation system
- System Management and Operation

- Preservation of the existing transportation system
Lt S AFEE A A

)=o) WEALE 3t FHEH 7= MIS9 NEPA ProcessE £3& 44
o ISTEA°| A+ MPO(Metropolitan Planning Organization)ol| A S=@3ljoFst t}oksl w%
AYS A5t 9lor, o] T AV|7F wEAEIRHAAN MEE uEA|AEdY AA
71E A E9) Qfﬂiﬂr 2o Q3 AAHFEAATL MIS(Major Investment Study)E
T3t AS AA)sta g, o] wWl MIS= NEPA(National Envrionmental Policy Act)

oA @ elal Qv ZES etsto] g ojof sl

- MISE Corridor®} subarea %9 Aol el FAwEA S F7 A] 18L& F
T WEFFAAG dist oA AA S lr)o] WA T E o Aokl

1-n

- MIS 4% Al AAF wlguiere] Aol % 1elm wte] FAEA] R A4

- Clean air

- Intermodal planning, congestion management, and financial constraints

- Social, including environmental justice, economic, and environmental factors
- Restriction of single-occupancy vehicles in nonattainment areas

- Benefits and Costs

o MISOllA] Ae]d A¥= NEPA datg F337] $8 712282 A%
- NEPA= 1969¢ AWabdol A trdeh A= dAd = Q3 S35 FHa sty
S8 AdE HEY
ZA3t NEPA processE QAMAA A o= 1A

st glo, oS [1¥ xdx]¥ £ PHE o|FoqH

2) Transportation Development Process, NCHRP Synthesis 267, TRB, 1998
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- NEPA Process®ll= At -e)o] 7o frof st

o R
- Categorical Exclusion determination

- Preparation of an Environmental Assessment/Finding Of No Significant Impact(EA/FONSI)

- Preparation of an Environmental Impact Statement(EIS)
Resource

Planning

Transportation
System System Planning
Planning and
Programming Process
Regional —
. . . Land Use
Perspective Project Locations Watershed
. N Habitat
Multiple Conceptual Desi
. ltural Resources
projects
Planning and Env.
Linkages
— Transportaticﬁl\ Resource
Prodggitsib%vel Project 1 Project Level
Development Decision
Local Land
- Environmental Development
l;cr’(')\(('adcutzl Analysis and — Permitting
J Permitting NEPA
- Right-of-Way State and Federal
Specific Area . : . .
Engineering Design Environmental
Permitting
<O 4-3> A& stAS 2ots SAATA A
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