103-62-0235

tH B e o (L B RE A - A )

5 93 & TRB g S

[

Ak 765 A5% B - < 208 T 22 ey T 5 P
o 24 B R - BRI B 5T B
ENE S
103 1 H 8 HE 1 H 18 [
s H 103 4 4 H 10



{5793 & TRB & @82
= HRMEE
HRRIRRE - A i@ A ST A
o bk 10548 ZALTEALILES 240 5%
& dk - wwwiot.gov.tw (FSZRR > B Ak > A AR fn)
B xE o (02)23496827
HRRAER - FEERE 103 44 H
Bl =& -
AR (R« FIRR—Jm 13 i
TE g : 100 T




Aot HIESS 93 JE TRB & #eds
EIRRE - SRS AT

HHERE T2 E IR AERA /s A\ /8EEE -

AT A I ST T B /0223496755

HH R B 4 44/ i 5 A B B /e e BB

SICE(E < a5t /i i T ARZ4H/BIIRSE £/02-23496823
HEEHR -
HH BRI
HH BRI
s HI -
spsRE C HO &7 E i (ATHfs)

e i
P i 22

U2 RAEEL B 4585 MSs HAh
103401 HO8 H£ 01 H 18 H

FEX

103404 H 10 H

TRB » 2538 » A2 30 i o

ZAgiaaaE © C10300319

1T BUBE ke AT B8 & B B i B o & 12 &

H# 39 S

.
Tt
VARN

SE B ##H i hT 52 Z2 B & (Transportation Research Board * f§fETRB)&H-1 H Hi

A EE RS BERF & (Washington D.C.)ZEMHF & BEMHET & - Fy R BRAC i 28l S HL A 2
BT E BRI o FEE S I B AT R BRI I 7T R B SR E
ARl o 7 TR A S A RS R — R EE ST R ~ R E W - S BIEA]
AR R ARG AR R R A R S B S o B S -

Z(93)/E TRBE & & H ] 5 20141 H12HZE17H » 5 @1 B iR B %
B2~ B~ BRALTHAS > g TS S SEE g5 E650
BR  BREWOLER4A,000%05F - NAURTE TSRS - BT - g5 LIEH - e
 DURCEURT ~ 7 SE B ER AR (UR PR VIAVERE « S 4F4F & 1y T Celebrating
Our Legacy, Anticipating Our Future | o A5 fa8gr had3% >~ #irem 3 AfEZEiE
~ R R S SR PR AR LS S -

AL ETEE EEEAB B S &






2.1 B FEI e 3
2.2 3 B ZRAEZE ZRAT oottt 11
2.3 F B E BEZR AT ittt 19
A4 FFLE B 2 KPR oo 20

F 2R U F B R cvvrererenenenenesenssseessssssssessssssssssssssssssssssssssssssenes 37

B B e 37
B2 A R i ettt eas 38



=+
T~
T~
=+
~
~
~
%
*

1-1
2-1

7 2-3

2-4
2-5
2-6

# P&

IURTITAZE B Fe o 2
5 93 B TRB # € ZRIRALZ oot 11
% 93 B TRB # € 3 Z3RAL ..o 12
T Y 1 Hek s FAME B OFE o 21
S R IS R AT O 22
D RS, . O 23
Capital Bikeshare € H 7 .....ccooooviiiiiiiii 35

II



® 2.1

B 2.2

B 2.3

& 2.4

B 2.5

® 2.6

® 2.7

2.8

® 2.9

& 2.10
@ 2.11
Bl 2.12
B 2.13
® 2.14
B 2.15
® 2.16
R 2.17
R 2.17
R 2.17
R 2.17
R 2.17
B 2.17
B 2.17
B 2.18
® 2.19
B 2.17
R 2.21
R 2.22
R 2.23
R 2.24
W 2.25
®l 2.26
W 2.27
W 2.28
®l 2.29
& 2.30
®l 2.31
® 2.32
®l 2.33
® 2.34
®l 2.35
®l 2.36
i 2.37

B P &x

TRB § 3% $ 940 8 Bl oo 4
Marriott Wardman Park Hotel 353+ fe B BBl ...ccoooiiniiiiiiiicc, 5
Hilton Washington Hotel 353+ Fe B Bl.....cooeiiiiiiiiicccccce, 6
Omni Shoreham Hotel 33 iz B Bl ...oooeiiiiniiiiiciecceeecceeee, 7
Poster session 3 2 B Bl ...oooveiiiiiieiieee e 7
ZEP SR T hrveveereeieeie et ete ettt et te e te et e sbe b e ebe s e re e b e ete b e ereenbeesaenns 8
BB B T I e 8
78 B JE TT T ceeeiie ettt e et e et e b e e et e e eabe e ebe e e sabeeeaaaeeraeenaaeeanes 8
JB B s 9
T R B T 9
TRB # € F & APP..ociiiiiiiiiiicccccc 10
TRB # € "L L B2 TE B30 /1 B oo 10
Fo e B BARE 14
FRAE ZEBI T T IE 14
T EiT B E a“ﬁ”‘“:m Mip o2 iAo A485 15
éiﬁig‘;ﬁ’ g oAt AP R R BRI AR 15
MasFLIGRt 28 & oo 16
‘fﬂgtifﬂv\%‘r‘ FRREEETFHEE R E LT E 17
AHAR AT EE T R R F BB E 17
TR E L B2 AR B A T e 18
BT R B T E B e 18
FER AR RIS R g BT 19
L S B e 19
2 EEES I 5EEa F A e 21
2R I HEEA E A e 22
R 25U 3 23
SR I Sb A H AR AP IRE T S ) e 24
AR ok R B R NOUTE R e R e 25
S R LAk 2 LR R e 25
TR L FEEIE R T 25
Frb R ALy S P AR PR H R B o, 25
B oA TEK 37 5 20 7 et 26
FEEAR T M o 26
FHH R R 4 FLEE L 26
AFTIEZ P T B S s 27
FHFH R i 27
MR BEMREE 2 M O 27
JEK 8 3-80rE 2 TR A e 28
JEK 3 TR .. 28
B BT B A BBl e 29
BOR L E N R T B B Bl 30
g B A T % T Rl et 30
BT D EIT I e 30

I



f®l 2.38
f®l 2.39
f® 2.40
B 2.41
R 2.42
f® 2.43
R 2.43
R 2.44
R 2.45
® 2.46
® 2.47
f® 2.48
i 2.49
B 2.51
f® 2.52

LT DR T BT EEE B GE 31

2 P 7B (Citi DIKE) AR Hh e 31
B e 31
e B A = T = OO 32
B D BT T EE ettt 32
= A I OO 33
E R T R I EL M e 33
EREEFFRIFE D SE N T Bl 34
ERMPFFRFI L FIFIZ R TN 34
EFREFFREFE DL LI e 34
FRA TR I IR e 35
Capital Bikeshare FE.H 3 ...ooooiiiiiiiiiiiieee e 35
EHHITZ P FTHAEE I 36
AT A TR e 36
Bai 12 3 T3 5 Bl 36

v



il

Ji

11 3=

i WiF %JF % R ¢ (Transportation Research Board, TRB)# ¥ % 1920
£ 22 RRAOBRAY ’;’ 39 % A ¢ (National Advisory Board on Highway
Research) » i & #% & 2 poAp b Foppeis Lot 7 2 % e ingi 4] © 1925 & B

QAN =Y SR N [ | gh‘c?}‘ 5 B3 % R ¢ (Highway Research Board |,
HRB)’ # > % R 7 7 # ¢ (National Research Council) 2 254 14+ 4
o K27 g BRERNTFE T2 B 72 25 Fe(National Academy of
Engineering) 3 R < i i& ﬁig,] g %ﬁd 2ARME R € o TR
PE BEYEER €k b8 ’ﬂ“’ﬁi;]%f Lo 1974 E oA AR EI YL E

BiF g iﬁgﬂRm R TR N S A S
\i /n ’ l!ba T ‘(E mé % t’ 12 o
TRB 4 p % MBI A7 1 15 6 2 254 14 84 0 K F HAeE 30

(Technical Activities Division) B R 17*: 2+ 4 % (Studies and Special
Programs Division) > & ¥ # 3 3+ % #% (Cooperative Research Programs
Division) » = & { % 2 7 3+ % % (Strategic Highway Research Program 2
Division) » ¥ I £ P4 7%#¢%(Administration and Finance Division) & 5 %" %
/%4 B € (Marine Board > 1965 # = > ¥ BN ERMEFFT T € 2 ¥
#1999 #4224 TRB) » & % f # 742 TRB # ¢ ~ H i 1 (T ¢ X2 &
W ER RS RVLER MBI R P B 2 BERD R
REEFREFATEFF3 4 T2 TRIS THE ?,,PIFFI{’LEIE
o ég/;#ra\ wfE RS ER2Z EEFALFE ) RIS BRENE R
Ef o FTASMNE B Fred i BRI M SR BB

#m&&i RE-RpERLAAT S

TRB ;:ﬁ d e g G TAES B F IR F L0 T’&é@'@?ﬁﬂ T 2 RFTE
EH o TR E ii@%ﬂ?i FERDEFF oA Ei'ﬂﬁf‘f’?@%jﬁ grslipt =%
RN 2 REEEA LS4 o AT EETL 5 B EEE > RFHEE |

<

—



U B % B ZFH(Washington D.C)#E 7% € &3 ¢ 4& Marriott Wardman
Park Hotel ~ Omni Shoreham Hotel % Hilton Washington Hotel % 3 ja °

RUAFEHFLTLFAPN fFRAEHFL L ARG E - &
AN BT E 3 A ek W ,Mff?ﬁ:gf ‘a'f;rs;«tﬁ% D SIS a1 2 b N - IS
2 0t LR ERS R F el e R FrRAR M E IO AT
GARBIE EE R L ARE  F L@?J g2 mgE L v g
THERB TR L AL AR L E ’ﬂ“’ﬁiﬂ«frﬁﬁ ERRTE - I 2 S R S N
FRD o A AREGFREAES  SHTRB & ¢ - R EHALER

o FEDE R E St o A(102)F B d B H AR R AE BRI TR
‘Z%/M*%u)ﬁ °

i
=

1.2 = =2

AT RARAARI03E LY 82 17 I8P(eWA EAREE I
T12p 317 R) IR > AR FAEL 4 $ 93K TRBE ¢ - pt=t ¢
FIE AT EBEDERPBL I S 0 &Ed P AERERT EFRE
973 0 I REFG S L ERRRLLF 0 L HFF 2R L E (MegaBus)
d a3 ERHFDCe FwFap T4k 1-1 #7757 o

% 1-1 MREFRLE R £

P 2P g LA
FoAg o S5 p A e E(Fe & H%1/8
AP A(H e S0 WHHIT L BB RAERTE)
H)-FReY s Ty 93 B E Eﬁﬂ@ﬁi%]zﬂ;zi
A€ (TRB)= ¢ |

ﬁ@iﬁ?%Lﬁﬁ B AP K
1/11-1/12 | F Rle -Z g DC | % > d & {43k 2§ £ 38 (MegaBus)
I &% DC
4 T % 03 & ﬂ@ﬂiﬁlﬂ’i‘i
(TRB) & ¢ |
EAp o R EFFDCHELR R LE
(MegaBus) & =% » £ d 2% JFK
B 3P AEPER

1/8-1/10

Prasiy]

1/12-1/16 | ¥ B & g DC f

fRERH D-% K

VT80T




o A -
52 EFTA
2.1 5 EEER

¢ ¢

TRB # ¢ iLix* 1 * (7 2 REEHFFHFT > ~(93)5 TRB £ € 3%
AR HEPER 1 12 P2 17 pEM P FALR LM
(Workshops) ~ i < 3% € (Sessions) ~ /& 3F % ¢ (Poster Sessions) ~ % f ¢
& (Committees) » % 1 7 /& J¥(Exhibits) % » ¥] § &3 = % i 650 %> TRB #-
& H-=t & fe > Marriott Wardman Park Hotel( #§ £ Marriott ) - Omni Shoreham
Hotel ( #§ # Shoreham ) 1 % Hilton Washington Hotel ( f§ £ Hilton) % 3 %z
Ao R 2 A ARPGER 2.1 2 240 H P 4 B i Marriott 0 738 1 £ 3

¥ B % Shoreham -

3 s TRB ¢ #3230 & b vdi7 » 2 ¢ Marriott £2 Shoreham FE&E 3T
(fa= H#Hx L) ?%#L Woodley Park Zoo # - Hilton ] F
i7# 38 Dupont Circle #b 0 ¢t = & sh3a 3 HF MY S Sk LW @ 4]
VLl g R AR gFF > AR BN ERYF ("fﬁ’x%— x oh ) @ g
FAAERS T LKL ¢ FTERY 20 A 4 o

BE-f o AEERPUBDFL > L RE gL FRYBUES A
FREERBESTL BN EF SR EREFREET gH T2 ESTC
LF 7 ERRIRADEE LHTARFE 2 5 SRTFFNELE S A
e SBEES c pMERRY F2B 26 1K 210

> \\

~F TRB A #%8 = 5 > if &2 g A2 dF B 0 B Apple 1FE &
%22 Android 5 3v APP fi#l - ¥ A LR L g g R AAZE R
Hroz AL TV EE APP R R (L F RFFHFR - 3K
PR R ) XV AW RERHEFDER S LE 211 -

APRH DR ES CAR LE-EEHE O P FE P ERMLITH R
%?%ﬂflEﬁﬁﬁ@*AE’% v F 0 3P EAeR 212

»

\-m



Mt Pleasant

Kiingle Rd 1 I 3
Cortlar P 2 Kenyon St MW 2 2 %
Cathedral Ave N & Irving StNW ’%@ g =
Habiart St NW =%
© g " %4
@ %f o Hanard SLINW 2
22 5, = =
= s 2 2
= =
z = = = girard St
@ @ S
£ WOODLEY PARK/ Q\@‘ & 3 Fulerst i
‘ﬁ;&% ADANS MORGAN METRO": @}@" =
HOREHAM = Bz = Euclid St
SHO v o~ rt St NW Euclid §tNW 3 %
: < - H .
ooy p Bitmore St MWL 2 2 Y E Clifton St
7 E =
oy £ 25 & g ridian
z 7 PR | Park
§ Kalloral = % Belmont
25 r% Park = %‘-p
g = 2, o Wst
i mﬂﬁw Z Wilyoming Ava NW pie
Whitehaven St NW S : y \'\B\“‘% e v SN Vet
sama R N Califomia St NW. =
o & Normandy HILTON | g
5 Wyoming Ave NV, ; Vermon SENIC USIM S & @
3 o
e E ‘\-ﬁs\“ _y Willrd St W2 o =
g S Tstuy Z
S =~ Churchill = T St i
w @ =
= Banoroft Pl < = SwmSINW 2 Swam 8t W
- gty courtyard S gy & = somw
Rock Creek and =2 E
Potomac Parkway Decatur PINW - B 7 Riggs PINW
— =
£ RSthy Oak Hill R StNW % S R StNW
= oy = = Corcoran StHW
S« B : %% = Qsthw astuw
astmw > 7 QSthw ﬁlﬁa’g 5 2 Church SUNW 5 @
4 E Sthedupopt” VT 2 2
= g P StNW Palomar < = PStNW 3 o 2 Pt
= = =
z = 2 s
= ostw & Residence Inn CIRCLE =
. : METRO (b% \ﬂi
i - - 2
R N St NW Z NS § 2 N StNW &w@,s\ﬁ“' NSt
£ st nw ) & & o
@ 3 Marriott West End =
= =
N ) w o MSthw % MStNW
M St NW = '§ o B ‘@_@ = g
2 e 20 3 BER E g 2
@ ] 1 = w o 27 Hafﬂﬂwef e =
E: z 3 E £ 2 £ M 2 | st
E = o FARRAGLIT NORTH
= = METRO
B 2.1 TRB ¢ 32 & 94k =% B



Atrium

Balconies
Buchanan

Capitol Boardroom”
Cleveland
Congressional®
Coolidge

Cyber Cafes
Delaware

Exhibit Halls

nley

Park Tower 82058229
Tt

Taylor

‘Thurgood Marshall

Washington B1-B6
Wison

Exhibit Lovel
Mezzanine Level
Mezanine Lavel
Lobby Level
Mezanine Lavel
Lobby Level
Mezzanine Level
Exhibit Lavel
Lobby Level
Eshibit Level
Mezanine Level
Mezanine Level
Mezzanine Level
Mezanine Level
Mezanine Level
Mezanine Level
Lobby Lavel

Meza
Lobby Level
Mezanine Level

*Room name exists a1 another hotel

1L 5 . MLD\SDN

| EAsT SourH m”

RI/MA MLD\SUN

MEZZANINE LEVEL

BALCONY A

&
STRS 0CHN 0 [X] ELEVATOR

WARRITT BALLAOON
WARRIOTT MEZZANINE

N

CENTER TOWER

‘ '? LOBBY LEVEL
STONES THROV
RESTAURANT
ESCALKTORS &

SALON 2
POSTERS

MARRIOTT 8ALLROOM] ‘ ‘ \v 22
A c

228
SALON 1 \ ‘—\

rmmﬂ
T
(oM L ) EcvroRTO M
S
\CDNCIERGE de IT TRB. " d)
LOBBY ERMNE LEVEL  DOWNTO
l.v &” W PARK TOWER
HEALTH CLUB
]
EXHIBIT HALLC EXHIBITHALLB EXHIBIT HALL A \
[ \ EXHIBIT LEVEL

- pro— \
g P \

oo \
SR 4

5F

] 2.2 Marriott Wardman Park Hotel 3% fie ¥



LOBBY LEVEL N

COMMECTICUT AVENUE
MAINENTRANCE

TERRACE

s | >
R e
-
—
N,
TERRACE LEVEL
TemeraTG
T
CONCOURSE LEVEL
STAIRS UP TO TERRACE LEVEL

|
v
—_
~
~
Y ELEVATORS— STARS TO
fos GARAGE
W, N |

LINCOLN

WEST ¢ 57
\\ MONROE

JEFFERSON
% EAST

WV

7 ESCALATOR UP
# CONVENTION 3o reomaCE LEVEL auagnt Terrace Lever
OFFICE Bowndary Terrace Lavel
Cabinar- Goncoursa Leve!
cardozs Terrace Lever
coxs Terrace Lever
CABINET Courmia Terrace Lever
onventon orcs 1 Goncoursa Leve!
Terrace Lever
ou o Terrace Laver
Emosssy Terrace Lever
Farensa Terrace Laver
csorgeroun Goncoursa Level
curston Terrace Laver
Homesa Lobny Lever
insepencenca Loy Lever
Wtematonsi saiaon  Conconrsa Level
1 Loy Lever
Laterson Goncosrea Level
Karama Loby Lave
v Loony Lever
Lincon Goncosrea Level
wonroe Concosrra Level
Wargan Labvy Lev
Normest Loy Lever
r Lanoy Leve
Fiscaraay Loty Lever
* Foom name ests & anatner horet

] 2.3 Hilton Washington Hotel #-3~ fiz ¥ []



| 7.

v‘—'“_,—/ RUB[KH
sLuERoow
FOYER ROBERT'S
BLUEROOH ,.E.,,,.,RW AL | DBLOWT

«— 2

TO PARRVIEN AOOHS

5L

—
; ]
Le aocas
i
54 EE
fo— [ el e -
E ELEVATORS LHER “W‘ 0“ i
cuBassY 4 ‘N[wssrm o
™
4 N U awmsssioon
IZE au;uss
r— ] i PABCE y,
28 ., "
sErmE
St LOBBY
M LEVEL
o nun:s
t
ENTRiNCE LEVEL 1B
Ambassador Lol 18 —Ambassador REGENCY BALLROOM
Birdcage Level 11
St Foom & Fayer  Cotay Lovel Scutn . —Regency
Cabinet tvm tvg \éves! Ballroom
ooy Lo L -
Capitol® Loboy Level East —Diplomat
Ghaiman's Board Foam  Lobby Level Eaat —Palladian
Gomritos Loty Love Vit :
Congressional’ Lobby Level West =Bindcage
Couset Loty Love Wies —
Diplormat Level 18 \
Besers ooy Ll wost y
Embassy” Lobey Level East
o Lo
Executive Loboy Level West
Forum Lobey Loval e
Comors oty Love Eon
Horton Loy (e ES
s e soam
Prasidential Board Room anv Lo E2st " sworrscue | LEVEL 2B
ncy Balkoom =Empire
=1 oy Lovel Soutn
s Loty Lo Ve —Spa & Sports Club
oo name stsat ancther ote w

® 2.4 Omni Shoreham Hotel #-3 fe ¥

Washington Hilton Hotel: Washington Marriott Wardman
International Center Park Hotel: Salon 2
ENTRANCE

_F

| | | | | | |
E20' E18' E16' E14' E12 E10' E8 ' E6

B4 E2
A11, A2 A7 A5  AD A1l - - -
P AR AT AT A
B12 B10 B8 B6 B4 B2 wifyz ke K1 (E17 E15 E13 E11 E9 E7 E5 E3  E1
Wl uslke ko "p18' D16 D14' D12 D10’ DB ' D6 ' D4 ' Dz '

B11, B2 B7 B5 B3 B1 +4 -+ -
€12 €10 €8 C6 Cc4 C2 H5|J6 J5 | K& K5
T+ T+ B D17 D15 D13 D11, D9 D7 D5 D3 D1
"c1e' c16' c14'c1z' c10' cB ' c6 ' 4 ' cz

c11,¢9 €7 ,¢5, 03, C1
D12'D10' D8 D& ' D4 D2 Ha|J10  Jofk10 ke

H11[J12 g1 (K12 K11 €17 €15 €13 c11, €9 €7 C5 €3  C1 ENTRANCE
2 ez Fle 61wz "B18' B16 B14 B12 B10 BB  B6 B4 B2

E4 ED | F4 F3 | G4 G3| H14
1 1 1 B17 B15 B13 B11, B9 B7 B5 B3 Bl
E6 E5|F6  F5|G6 65| H16 b - } } } } + + + {

Hi7|s1e a7 |kie k17 A18 A16 A14 A12 A10 AB A A4 A2 -

E6 E7(FB  F7|GB  G7|H1B

E10 E9|F10 F9|G10 69| H20 ‘A‘IS‘A‘IT‘ A15 A13 A11 A9 ATI AS  AS AT
! t t t t t

e

ﬁ rjw

Omni Shoreham Hotel: Blue Room Foyer

| [ ENRAME |
H - N
W
2w

2s
o —
]+ 2% nla
*m - N
T w/n 0|7
2 4
- © B gs

B 2.5 Poster session H# fic ¥






YOU ARE HERE

LB e e S nun s 5 G

B 210 %254 ¢85



TRB 2014

Latest News

2 Avaiable on )

[ 9 App Stare

« @

Sponsored message: Come and visit PTV Group
at Booth 1506 and 1507

iPhane®/iPad®

Program

Transportation Research Board
93rd Annual Meeting

January 12-16, 2014
Washington, D.C.

" Workshop [

Lectem Sessions

Program  Lectern Sessions, Wo...
wary (O

100 - Advances in Geotechnical
Data Management and Visualization

(D Sunday, 9:00 am - noon

‘ My TR8
Sun,

ﬂ Marriott, Washington B >
101 - Benefits of Geotechnical >

Instrumentation: Case Histories fro... P Information >

Early-after

Sun, 9:00 am - noon, Marriott, Washington.
100 - Advances in Geotechnical Data >
Management and Visualization

@ Notes & Tags >

00 am - noon, Marriott, Delaware A

Sun, 9:00
102 - Concrete Research for >
Transportation Applications: Celebr...

oon, Marriott, Washington...

Presider
@ Bachus, Robert C.
L < Y

Sun, 9:00 am - noon, Marriott, Washington. a0Synioc Consultant
103 - Crowd Flow Dynamics, >

Medeling, and Management

Sun, 8:00 am - noon, Marriott, Maryland B

104 - Designing Safety for All Road >
Users

Sun, 9:00 am - noon iott, Washington...

B &1 cate 20 Compenoi O - G | ead the 5 TRE 20

HEF) - F2E0) > TRO) - @~

Transportation Research Board
93rd Annual Meeting

January 12-16, 2014 = Washington, D.C.

BB -

Home

Subject Index
Author Index

Practice-Ready
Papers

The material has been fully
TRB Annual
Meeting Online
Portal

Key Research
Achievements

Search
Search Term Within:
Copyright For Full Text Search click here
Help

Fl2.12 TRB & § 5§ &tz

Welcome to the TRB Annual Meeting
Compendium of Papers

TRB Annual Meoting Compendium of Papers containg over 2,900 technical papers.

dexed which allows users to identify papers of interest

by searching across the entire database using keywords or other search criteria like
author name, paper title ar session number.

TRANSRORTATION RESEARCH BOARD

Session Titles v/

R —
Next Steps for Data Interchange for
ical and 1l >

Data Management and Visualization

in Fu...

10

@ TRE 2014 o TRE Annual Meeting | |y o

sign | Comment

Gontg

THE USE OF AIR PASSENGER SURVEY DATA
I¥ FOREC ASTING ATR TRAVEL DEMAND

Astsson Sysrem Cossiteg. LLC

GoslFiey . Gl P D (Conresperding waor)
'

T 5
Ema Gdgontingaolcom

Poper sbmiied Aupess 1. 2012
Tevierd Noember 15,1013

fi



222 ZHETFE

A=z TRB # ¢ 3 31,& F & 4718 %]11;\( AN 2SN R IE IS T
A £ @]4'@) AT 650 F=x ¢ F £ 4,000 % B avm e IF o Hp F ik
TARE CFRE R CE L E 0 R R A E SR
Forh iAo m £ & & € 2 48 5 1 T Celebrating Our Legacy, Anticipating
Our Future ; © € :&G&RAZF AT £ o

% 2-1 % 93 B TRB # ¢ #&kikiz 4

&a.m
g g g g
wlo2 w2 g
A wlog :
9a.m. i T T : 3
I o T o 0 o
£ s £ 5 5
0
10 a.m. A
C C [ C
] 5 ol s ] B 0
11 a.m. 0 | H i g i
> HIP i !
E %‘ E N N
£ s E s B
Noon
1pm.
sl s 8| s
2 p.m. "] E M E
M| s ] s
| 8 ] s
. 1 T 1
T o T Q C
1B 1R A
3 p.m. = = =
q
[ o 5
4p.m. al = al =
M E M E
M| s M s
1 5 | s
F 4 1 ABE
5 p.m. £l % E| ® ¥ £
B E 5 £ 5 " 2
5 s T ]
i 0
£ s
6 p.m.
7 p.m.
c s o 5
8p.m. a E 2 E
M = M 3
1 1 L 3
Il & b
9p.m. £ s £ s
s s
10 p.m.
11 p.m.

TRB2014 # & ¢ £ F A 4238 2 35 > PFwm i JF L flho 4 2-20 & 2 352
{‘nvé}ﬁz\ﬁﬁﬁﬁp\g » 193 TRB e b4 & I 2 ,,,tgg;lng E —r;\

11



%22 %935 TRB # ¢ i & %4T

I8 =X

1 Administration and Management 4= % i ? 10

2 Aviation s
£ Br R R

3 AICP Certification Maintenance Session ¢RT TR F
4
F S

4 Bridges and Other Structures ;}% mprH ﬂf#

5 Construction 5 1

6 Data and Information Technology F'X fil g F'X 20 H

7 Design 22k

8 Economics FA

0 Education and Training ‘T 1

10 | Enerey iR

11 Environment s %20

12 Finance B4 5%

13 Freight Transportation %“ o iE ﬁ;;‘l

14 Geotechnology o1 {

15 History iia g

16 Hot Topic: Automated Vehicles p & @ 1‘;1;,

17 Hot Topic: Big Data X @df;:

18 Hot Topic: Extreme Weather Events e I e

19 Hot Topic: Performance Management A ? 1%

20 Hydraulics and Hydrology K «fnj e

21 International Activities BESES D

22 Law e

23 Maintenance and Preservation ARG

24 Marine Transportation &b iE @?l

25 Materials H L {
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26 Operations and Traffic Management Jg Wi ? 39

27 | Pavements & o

28 Pedestrians and Bicyclists FABR (7 B oEhl

29 Pipelines ? LE

30 Practice Ready B

31 Planning and Forecasting .3 27 355

32 Policy FTH

33 Public Transportation DN @ﬁ;;]

34 Rail L lE {

35 Research (about research) 7= ;Lﬂ

36 Safety and Human Factors Z > AT

37 Security and Emergencies [ %%c L

38 Spotlight Theme: Celebrating Our Legacy, Anticipating B 7‘?/5?‘ % ¢ 'f? ? m;ﬁ 24 3f
Our Future B A ek &

39 | Society At g

40 Terminals and Facilities B2k 2k %5

41 Transportation, General — AL iF ﬁ;;l

42 Vehicles and Equipment ] 1@ 2 fe i

PUT AR AT € 2 30 R B e

1.

Effects of Airline Consolidation on U.S. Airports (#w73 =& & B4+ 3
R 52 )
Ao ¥ 174 5 Matt Townsend ( i B Lelgh Fisher /é;T R

PHORARZPSIZE W A2 g B F D AR RAR S o




4 51% OAG FTALE FAL 0 11 2000 & 35k = s e iv 5 A
B RERE ARSI A B EARR G AoB) 2,13 0 A R4 4
Afpe e K 2008 # 23k A g A AL XN S L Rt
AP A Z L AREBER P AWR 0 T AL AR B E L
% i948% o

105

100
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’\\
N
\

95

=100)

90

85

80

75

Index of departing seats (2000:

70 === arge hubs

@m=Medium hubs \
65 «= Medium hubs (excl closed hubs) [ ——

e==Small hubs

60
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

B 213 felof3 i - mn4gd
FEREEER 2001 £2 2013 F 2 ML REBSLEL
Btz geB] 214 0 TR S ST H(STL) ~ 3 3 783 # 3-(CVG) ~
TEERSPIT) » 0 8 B (MEM) % g5 £ 8 € < iR D -

@FY 2001 mFY 2013

= = [ o w
=] w =] [ (=]

Connecting passengers (millions)

w

.Illlmllhllﬂiﬂmﬁnu..

R IR S RO S B R A O] S W I S S
«»0\ q'\ q,\ i "\q’c“b\ g \e\ °\5 » ”"\q' P "‘\N "\N & "v ‘b\m “\\ *SV 'D\» w‘\\' 0\1 1“\N
Q— Q v— «\' (_,\' ‘o
ks § & < Q»bo Q\QGQQ\ “&&%\‘(\\,

Airport (Rank, FY ended June 2001 / June 2013)

Source: LS. Department of Transportation O Survey.

ﬂ 2.14 FRLE ZEPSEIL F‘%‘L
> % #7 (US Airways) 2005 # #4735 % @ 4z (America West
Airlines)z. % & #7775 (America West Holdings Corporation)f& > 2007
-G 4 @]ﬁ)ﬁ—ﬂ TAar T xE ey Y o d B2158 5 0 T
F# 35 (PIT) ~ 2124 3 (LAS)E 2 335 &g %9 > H ¢ LAS 3
W E G AT 2 RS Vid £ sy (Delta)gr o iy 2 &8 (&

3
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F s% 2008 # JTpba Adng 02010 B A ALEH) o rg A
PEHEMEM) ~ 3 3 7R H3(CVO)E 2 B3P E R Rk
F AW THH(LGA)FPF & & & tg= & (358 2.16)
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o
9
B3

-20.0%
N

-30.0%

-40.0%

U'S AIRWAYS
-50.0% @

ent change in departing seats from July 2005

1™ AMERICAWEST
i AIRLINES

®2006 ®2007 ®2008 W2009 2010
-90.0% L
o DCA PHL PHX LGA BOS PIT LAS

B 215 23T EZE0 7ML EE 2 B EL 8T

80.0%

60.0% ' § J 1

ADELTA nwa
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o rJ_.J._._ll__rr_r
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a
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Cumulative percent change in departing seats from July 2008

2009 W2010 w2011 W2012 m2013
-80.0% L
LAX ATL JFK sLC DTW MsP MEM &V

B 2.16 FE45 270 f i ARz BB L% 4g

RAngy = F ¢ W THTRAERLG > $03
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2. Cloud-based data warehousing to power aviation analytics ( /2 Z &4 3 42
ﬁ'?qﬁ'bi & 47)

AEHe iT¥ 5 % Tulinda Larsenn ¥ X ( 3 masFlight = & g

)

AT BHOAG ElF 2z EFTAT L ZHTHE

r

iz

AN
S
Ixg

RAZ ST 2P H A EEF - FHF EFREEFTH

What is masFlight?

masFlight Aviation Operations Platform ~ Fatom
The revalutionary approach for actionabie Infarmation

masFlight Data and Analytics Platform

Multisource Cloud Data Ops Analytics
Aggregation Warehouse Applications
Sehacula ) RO Data, metrics and mEm \[’).‘::hﬁngdi
Weather FRadar contextual info == For analysts
Global coverage
Continuous Managed
Intornal Airline Fesds updates — Databases
History from 2009 For power

users

Fleot Alrport

Propristary Data

One access point for unified information

' 1/%: mathght g 5lﬂt=(http /Iwww.masflight.com/)
] 2.17 masFlight = &

T TR 1 e B 7

A AT L YE IR FERAT 2o 8533 F
Fiho 2 RN EEIE S J{ A BTSN T R KSR
AR o EH TIPS X BT G 3
P EHAERELE B I 6 G RN O RF T A
FI* 62 H Ao g o

3. Big Data Analysis in Air Transportation Operations ( = &g » 47 = %
@%*ﬁé@ﬁ%ﬁD
5= 7FJ. j’;t r‘rh & 'H} ’

-

LSRR S RIRRIRE S VN U
B R SR RFRAE Y P (T E URBE AT G L
BTt A RARL  REEFF L FREL R FE
R kg % EHE3E 0 FERRTBEREE  WwBERAHEFR
220 s R BipAL B2 S 5 100% (HtAcdded ) ¥
BB e ol > B B AR L S s
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A FRNIHERZEZFHPEREFE S 2L TH -
f’r—‘ﬁ e B BB % (Chicago-O'Hare International Airport, ORD)
WH 1,200 2 g3 E ok 0 P RS T I B GoB S A
Fa4 h186% R E L 11%; ¥ oI % X dcdp it 22 iFdef

TR 2ZME RS AR SLT B e

Flight Arcrait Type
Schedule  |mmmmemmeem e

“Blrcrat Type
“Aircrafy
Trajectory

Calculate

Emissions | Emsses
Inventery

Inventory |—=

{Reference
" _ Timein Prase Maodel)

?
Trajectory

Analysis T imain Emissions Inventory (tons) =
(AEDT/NIRS) |  phasetor #Engines -
Emissions Index -
FuelBurn Rate -
Time in Phose

Rata for
Jomens o e eachmight

| BigData Analytics

Survelllance fad
Track Data

Estimate
Takeaoff
Thrust
Setting

Takeoff Thrust
Satting

Estimated
Takeoll Thrust

Takooff Thrust T Estimated
Takeoff Thrust

Standalone Takeoff
Thrust Models
(ACRP-04-02)

Center for Air Transportation Systems Research (CATRS) catsr.ite.gmu.edu

Bl218 M Afdpidi> 28R 35 WP L 7EER

. Latitu fmn"gam]p

| e
/Altitude and
(lberived) True Airsgeed

Surveillance Data

4 Weather Data Blg Data

AnalySiS Estimated
Takeoff Thrust
dh
b = sy o BRI S dTAS
AT TAS; o o5 dt | Aircraft Performance Models

Center for Air Transportation Systems Research (CATRS) catsr.ite.gmu.edu

Bl 210 ~@cdpih 7> 2@ B0 3 5 Ml
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Departures

i

Estimating Takeoff Weight

G| o

OEW = Operating Empty Weight
Fy, = Stage-length Fuel

Fespy = 45 minutes

F.. = Alternate Fuel

P, = Passenger & Cargo Weight

f5ieie

% Maximum Takeoff Thrust

as oo
e
Headwind (Knats)

T e e T e il
|
Center for Air Transportation Systems Researcr [CATKS]  CatsLIE-gMu-euu *

B 220 BB EE 2R AR AT

R T RHBEE B F ERE AN D B AR 2

SOMAT(Surface Operations Management & Analysis Tool) » ¥ 12 &+ %7
Balisd a4 N ST R EEZ R T gt VAR T M

Nﬂmww&ﬁA-Fﬁdﬁwlﬂ’?%”v%@E Rk PE R
Al ERE 2 & T e

B - 2 B
+

-+¢jh-ll > e g
Eﬂﬂﬁﬂ& IEAETEERINE,

« _
Fl2.20 &% 0% 6 i E R
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DFW
60 M = Daily Maximum m(i)

m (i) for 10 minute periods

Active Flights on Surface (Not at Gates)
w
[=]

Time of Day (10 Min Periods)

Center for Air Transportation Systems Research (CATRS) catsr.ite.gmu.edu

B 222 EPErEErERE2 7 Rl e KT

80 ATL Jan 23
70 —Arr Si .ACt Gridlock characterized by
0 —Dep Si Act accumulation of surface
counts over 30 mins to
50 f\'.'\' 300 mins
: !
E 40 A _n
o
[N e U

VW

Time of Day (10 minute periods)

Center for Air Transportation Systems Research (CATRS) catsr.ite.gmu.edu

B1223 L# S 33 R o 58S

23T B SRS

A=t & € 2 42 5 [ Celebrating Our Legacy, Anticipating Our Future ; » #
AP E A I8 H 4T

1. Automated Driving, Traffic Flow Efficiency, and Human Factors:
Literature Review

2. Behavioral Car-Following Model Updated

3. Calibration of Micro-Simulation Traffic-Flow Models Considering all
Parameters Simultaneously

4. Calibration of the Cell Transmission Model for a Freeway Network

5. Case Study of Carbon Fiber-Reinforced Polymer Repair of Precast,

19



Prestressed Girders

6. Complex Web of Senior Mobility Services

7. Development and Characterization of Pathway Measurement Tool

8. Estimating Design Values for Mechanical Properties of Composite
Materials

9. Evaluation of Elderly Mobility Based on Transit Card Data in Seoul,
South Korea

10.Experimental Fatigue Evaluation of Hybrid Fiber-Reinforced
Polymer-Concrete Bridge Truss Girders

11.Flexible Transit Route Design to Enhance System Accessibility for
Disabled and Senior Passengers

12.Hybrid Fiber-Reinforced Polymer Girders Topped with Segmental
Precast Concrete Slabs for Accelerated Bridge Construction

13.Innovative Operating Strategies for Paratransit Services with Zoning

14.Jam Occupancy and Other Lingering Problems with Empirical
Fundamental Diagrams

15.Multi-Resolution Comparison of Car-Following Models using
Naturalistic Data

16.Planning for Future Successes Among Rural Volunteer Driver Programs:
Understanding Local Preferences of Prospective Users and Drivers

17.Proposed Surface Roughness Standard for Pathways Used by
Wheelchairs

18.Transportation and Mobility of Individuals with Autism Spectrum
Disorder: Analysis of Barriers to Travel

24 SETE D F S

LHAI LR 4 TRB & § 2 8 jo3 Sy # LiR% -
[ R EARLE
. P A=w 835

%9 #3-(IATA £ NRT > ICAO #*# RIAA) > =3+ w3 >
FEA 7 %) 50 522 5 p AL RBFERSE S IRARART LR R
¥ & 7 p x4xz (Japan Airlines, JAL)~ > P % (All Nippon Airways, ANA) »
p & B 4 %z (Nippon Cargo Airlines, NCA) ~ # & p 4 #2% (Jetstar Japan)
% ¥4z (Vanilla Air) » ¥ 5 2 FE £ 47 2 B £ 9 TV anig i
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FIR M ALy P o E o dn E- R A KNk ety -
bt S PR E ERTIRIES G LR E o MR i KA Ay
ST PRI E A4E B -

on A WAL o R 7 B PR (Star Alliance) = | 2 ANA £ B
SPEPNR I a R4 O FREBENUREDP: KR &K k=
5@ % @]gﬁ%’z&“;ﬁ;ﬁ i A‘Es,éfg(SkyTeam)g]r RV Y | bt F
A E P RBITRECGERE BPREZ BRSO REFLLARER
BR S 4o x X L EER > ARAH AN B2 FAF LAY 2 b Ff‘;
- %(One World)2 JAL B 2R 5 &9 30 % 248wh P 5 a A a
kR YEE E ]ﬁ]@&xk*igwﬁr‘; °

RERE Lz "\, vl._l.l.J_

BRFAES = = =
Qun= g/ \ —

A

: N
R A ® 5%
%\ oy
a ‘h-_ -

FALKR w85 R‘-(https //www narita-airport.jp)
Bl 224 =955 lébstaef 44

223 Lo isEY ks PARZBT Sml

g # 4 E R

Star Alliance 2 ANA § ® = &

Air Canada D

Air China BCFI

Air Japan ACDEF

Air New Zealand I

All Nippon Airways ACDEFZ

Asiana Airlines BG

Austrian Airlines BDZ
BR107 #1 E

EVA Air BR195 4% H
BR2197 #5311

Lufthansa German Airlines BDZ

Scandinavian Airlines System H

Shenzhen Airlines ACDEFJZ

Singapore Airlines 1
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South African Airways ACDEFZ
Swiss International Air Lines BDZ
TAM Airlines ACDEFZ
Thai Airways International BJ
Turkish Airlines DI
United Airlines BCDEZ
US Airways ABCDEFZ
One World
Airberlin J
. I
Qatar Airways (2014.03.28 # 1 T2)
e (EBE)
Air Busan 1
Etihad Airways J
Jet Airways ACDEFZ
MIAT Mongolian Airlines H
Shandong Airlines ACDEFZ
Uzbekistan Airways H
Virgin Australia 1
R~ PR
W~ B | K
JLE4
s = = (] " 21 REWE
i'-rzl EW/ \\:\ wi;mm
[ W (7 EEES
CDalCl o R P ¢

/_\\¥ i
o
FAL KRR L e .?:f&(ﬁttps://Www.narita—airp(;rt.jp)

B 225 2o gy |swkit¥ia

%\'2—4 G\'gﬁg}%%lﬁwﬁbg4ﬁﬁﬁ§ﬁéﬁaﬁ

g o P ¥ iR
SkyTeam

Aeroflot Russian Airlines E
Aeromexico F

Air France C
Alitalia A

China Southern Airlines C

Czech Airlines D-E
Delta Air Lines A-B-C
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Garuda Indonesia F
KENYA AIRWAYS D-E
KLM - Royal Dutch Airlines D
Korean Air D-E
Vietnam Airlines C
Hw(EHE)
Aircalin E
Virgin Atlantic Airways F
<1 RNUL !
s @ - B G
BRERE Lz §" VLl _DEg .,
EHFEEL D A \) = =

HBER

.\7 > F
B
“SKY GATE VISION" /\0\ ‘/7
51 / iy &

=2 V’%&Q\,\JI\)K %
== 9 4

FAL KR 2w 837 4 (https://www.narita-airport.jp)
B 2.26 =0 #3355 2 k34

25 H0 SFE 23 E T of R

iy A L
One World 2 JAL £ ® 2 @
American Airlines D-E
British Airways R-S
Cathay Pacific Airways C-D
Finnair D
Japan Airlines J-K-L-M-O-P-Q-R
LAN Airlines J-K-L-M-O-P-Q-R
Malaysia Airlines 1
Qantas Airways J
Qatar Airways J

(2014.03.28 # »)

S7 Airlines R
Sky Team
China Airlines H-J
China Eastern Airlines C
F e (EBE)
Air India 1
AIR MACAU 1
Air Niugini 1
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Air Tahiti Nui 1

Asia Atlantic Airlines T

Asian Air T

Bangkok Airways J-K-L-M-0O-P-Q-R

CEBU PACIFIC AIR N

EASTAR JET S

Emirates B-C

Jeju Air F

Jetstar( &) % 44w A-B-G

Pakistan International Airlines 1

Philippine Airlines A-G

Scoot B

SriLankan Airlines B

TransAsia Airways J

Vanilla Air( & *g i) F

Wis® - MY

%5 - B BT
*?%%ﬁﬂﬁﬁﬁkxﬁﬁ$i?%’ PE TR D E T

ERFLIRLD A0 82 72 T4 (Keisei Skylmer train) % mlﬁk% ¥

d 3R KA RO ,(ﬁwxm‘;gﬁmg\ﬁ v n WHHITIRG 3F S
Bk ¥ v RiEEEI LY R LR ﬂixé’—LA’%lE"i i&ér_
1‘%&%‘11 72 Airport Rest House » #5325 2 7 3] 10 » 458 47 > BT"E‘J?%'

4M$?%§¥:ﬂv°%$m@wafﬁmﬁ@ﬁﬁ:éﬂm$¢nw%
PBHEEHE 2 FLEp > RFHFEAITELBEIF > L4 2 Lo
R R AL E R RS SRR AR R TR
MBS ST R -

" ’&\

.-?’: ;
B 227 &0 f835 1ﬂm€~‘*“£4*€-(% A%Eiﬁdﬁ )
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B237 AfpFpaRpE 2 ik

2. 259 i ;@‘31,?1
= X4 @ $83- (John F. Kennedy International Airport > ™ & # # JFK
B SN RRERSF - BN 2% ERENT &Y 20

2o d B NEATETET PRAEFTFE (REEFFYELEY 3 AR
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Zs - o B 5 JFK 3 - = 3 50 8 3-(Newark Liberty International Airport)
2P AN A7 ﬁﬁiﬁ‘(LaGuardla Airport)) o JFK #3535 £ ME Fi#g ~ 3 K
ST ¥ XEd 1"&.‘@&3&%’ 4 iEEAE o bk l“%é\f{‘“w’i’i -
«:L/r-?&ﬁzﬁ l}ﬂ’ba‘*k IR RFEY 2 bR 6B (R
R R E R EE L “6&4*%%’£

fa
ar

>
>

G B
o oo

ﬁf‘

k) ag\ffm»a;sﬁmg,gg;:ﬁazx%?%24@&( L& 5
%%M@Mﬂ,ﬁﬂ4%8ﬁwﬁﬁﬁ’§%i8%¢%%%i%4ﬁ%
PRSP P ) 2 ¥ 4 buxp (FSRSSIE AL B4 L2 7%

l—"\

.;:m%ﬂ
R
R
2 =

TP EFT) P % 4 bR X AP & F(sky prionity)3 R B % 0 & 3
2B ARy s 2 E AT R 2P Y R T Bk AT% 8 faxkt 2007 & 8 F
TRABRECRIERT- REOREEFE - YV IFK B35 TR e ER B H 2Lk
o e BAEMBEREE LA (ArTrain JFK) 7 i@t 2 e 8 4 ks 2
MH R e B R BHEAAMBY LT R -

J' |( n His/Roosevelt Ave NYC Bus: 06, 08, 09, Q20, QZ GIS
s Q47 and 33 Q30,G31, 034, G430, Q41
«To midtown Manhattan and Queens ‘ qurd Airport - Q54, Qs6, Q60, Q&S
e Jamaica Center
£To Manhattan (Penn Station), Brooklyn and Queens PLis Fir To Long Island by LIRRY
NYC Subway Sutphin Blvd/

<To Brooklyn and lower Manhattan

LY Ozone Park/

Lefferts Blvd

. Archer Ave Station O @ 6
06 LIRR Station (1)

To|
the Rockaways|

(]

..............

FER 815, us Qo

\5
y

Froquency.
Frequency and rautes may vary when maintenance i in progress. [&] airtrain is ADA Compiiant

Bl 2.39 JFK #5475
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RS B A SR SRR T I -] ﬁ“’*] FHGE GAE R B > H P ag AP
3 G B A (subway)EL AR 0 A u| L A 1223 G456 Ea@ T
ﬁE{A‘C‘E"ﬁ@ﬁﬁlB‘D‘F‘M’.?&'ﬁ.%ﬁ{G’\:‘mFétﬁ_éﬁ{J\Z’iéﬁlN\Q\
RA®L~S» 2 EMSIR> A3 B &2 Fraf Bl ¥ 5 # 4 (Amtrak) »
BERALE B foERAE :f.% RN AN g # zk (Pennsylvania Station »
i A Penn Station » >3t % 72 % 8§13 ~ 5 31 HE % 33 FEF 2
BT RE) Q#ﬁf’%ﬂé} ) ﬁ"f{%i"ﬁ %IF M1l I MI1 -~ M14A ~ M14D -
MI15 ~ M20 = M23 ~ M31 ~ M34 ~ M34A ~ M35 ~M42 ~ M 50 ~ M57 ~ M60 ~
M66 ~ M72 ~ M79 ~ M86 ~ M96 ~ M98 ~ M100 = M104 ~ M106 ~ M116 ~ Q32
P B LR N R SR E ﬁ%] Fooptth s X ph 2013 £ 50 424k
; D citi bike” s £ p {7 Bk 5o 1 & B(Citigroup) 7 B S R
G LRLRM RRE L) RS EPRRT 4100 FE A~ F ]
6+ 2p 73 > X330Bp FRARERE G 2 ES B RE
=N 'ﬁ

= T (g dﬁﬁip\%"’# CHIAR EERIEE o 2T APH R
T D

mith bt s raiaed conrections

T kR : MTA F % (http://web.mta.info) °
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3. BRHHERIELE E’ﬁg?l
EEERLEM TN S I BTN TR 3

A EFAEENE T £ G B B R 1% 3 (Baltimore/Washington Intemat10nal
Thurgood Marshall Airport)~ & 9 & g *f B 74% ¥ (Ronald Reagan Washington
National Airport > % FESEE R HEF FH A T2 83> 2R3 8 3 WP )~ 1
¥ 27 R "2 % 3-(Washington Dulles International Airport -G WA A Sl
EREWBHIZIARERT > L3 AREBF Y AEEPRFRTRER
b P ARRFIE Y R R EE A ST o o B B R AT 2 B RRE
LR ¥ A=tk MegaBus 5 b Azsbt e 7 5 12 A2 6 5 344
(fprfsbizvd 5 34 s RIS ) > MBS EEHERY 222k 18
;ﬁ d o2 o g5 (Interstate Highway System) 195 (7 2 # 25 2§ 895 ~295) -~

% Wi (United States Numbered Highways » #§ £ U.S. nghways) US50
o a2 4 ppF, YEANEY FF?? “1 8 =k (Penn Station)#s 3k
Amtrak T FFEHEFRY L2k (F 5B 0AFLED s ¢ ZHF S BEZ L
B EE Tﬁﬁé@?]lﬂg) » B AR 3 PF20 A4 e
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Boo S rEhAfado p AR kMo fad 28T 10 B2 s 120 4mp 7
B RFE Y FE 2011 E P R HE R DT ERFREFE LN
PR L T RERL L YRR A 2010 & 9 1 4& 5 “Capital
Bikeshare” » & — ¥ = Frfpdk) 13 B - AR ISP a4 MG
RYFF G rER X FOB R ARG 24 P RPN ET
FEAEESHHE G AT A SR FRY EF 304N
KR RAR O AQEINA RPERT R € R AT o

ERAEET p 2008 & T3 0 “SmartBike DCPEE R AL 78 4

# 2-6 Capital Bikeshare § f #

7 % g

24-hour $7

3-day $15

Daily Key $10 + $7/day

Monthly $25

Annual $75

Annual with Monthly $84 (12 monthly payments of $7)
Installments

Bl 2.55 Capital Bikeshare #E.1§ =k
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