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Chapter 1

Introduction
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Chapter 2

Transportation Demand
and Utility Analysis Fundamentals
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Chapter 3

The Disutility of Time
In Transportation
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Chapter 4

High Speed Rail Technology
and Route Planning Fundamentals

# # # 0 %#
& # ( ) * I+ #
! #
!
. /01
2 # *111 3 ## #
# 4 # #
# # # + 5 # 6
56 | # . 7T #
1# 8911# : & &
# . : #
# + : #
# # %
# )
# #
# # # #
: $ %#
# ' / 01 2 /1 6

<1 - # n = # 7



2 $ 7 6 # >+ 5, #
2 = % # 2=4? $ & - " =
@# 5 # $= | : o
5 A 5 = = @ # @#
*11%1 7 2 H#i 5
7 " $( B# " - [
2=%7? #
#
5 7 #it # #
$ 7 #
5 = @ #
i , 7
T $( B # Hit # #
#
# $ # #
# 6 *! #
" y . 7 s Hit #
# # #iH :
4 3
" Ht # #
# # #
% # . # 3
! " St % % &
2 A 5 :
" ( % % !
11 #



%#

(%

#

o

%# .

%

@C



##

*11*1 *H I #
3 # HI # |
i H
# i
# 2
$ A.
# 7 6 E 7 5
&$ A .7 = @
% = 7 5
@ J #
c - & "
% #3 $ C
@ 2 + % "
T
6 , " =
: &#
C
# &#
##
6 , 7 6>"= | O* #
+
11# 9 90 # # #
6>, "= 6 , !'$
+ = 6 D!
6>, "= #+ =
0 <L $%=5 *11! *1

01

2=%"7 $-"
! D) *119:
#,
*11* 19!
#
7 6
)
I
@
# $
@ 2 + "
&# #
# + 6
# u #
#
91/ # , K #!
X #
7 $"#
K I Q%oft .



%

Gravity Model Constant

Train Average Speed

Seats per Train

Boston Me BOS
Providence PVD
New Haver NHV
Stamford STM
New York NYP
Newark M¢ EWR
Philadelph PHL
Total

#
#
# #
$ 7
+
#
n ?
#
#

2.50E+07

6>, "=
2
#
L
200

Distance |Journey Til Population BOS

(miles)

$%=5

(hours)

3297201
0.56/ 1125639
1.13 522279
0.46/ 332835
0.44| 8712600
0.11) 1954671
0.99 4949867
20895092

6
O*#
11! &
3

267225
40785.6
20470.08
443853.6
95480.64
176971.5

5

Annual Ridership

PVD NHV

20749.33

9431.8 15263.36
192929.4| 202240.4
41041.01  40386.6
71128.89 51704.23

%# .=

%# . $

ST™ NYP EWR Sum
267,225
61,535
45,165
260987.2 1,100,011
46841.97 PATH 223,750
42668.78 1568226 391362.9 2,302,062
3,999,748
Riders per day (both directions)| 10958.21
Trains per day (in each direction)| 27.39554
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Gravity Model Constant 2.50E+07

Train Average Speed 40
Seats per Train 200
Annual Ridership
Distance Journey Til Population NYP ST™M NHV SPG LEB MPR Sum
New York NYP (miles) (hours) 8712600
Stamford | STM 35 0.88/ 332835 NEDirect 0
New Haver NHV 36 0.90 522279 NEDirect | NEDirect 0
Springfield SPG 58 1.45 573940 62021.83 3251.529 8269.153 73,543
White Rive LEB 133 3.33 123954 659.4973 29.07834 54.22951 85.58179 828
Montpelier MPR 59 1.48 7686 333.7821 14.31144 25.69111 36.76086 2.583538 413
Burlington | BTV 39 0.98 165917 6424.749 271.867 479.7507 659.5768 33.57618 52.31746 7,922
Total 10327652 82,706
Riders per day (both directions)| 226.5914
Trains per day (in each direction)| 0.566478
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L1# & $ A $ "
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# #: 0 <L $%=5 *11! ;
<9111 #
#
# # #
# 6
Gravity Model Constant 2.50E+07
Train Average Speed 90
Seats per Train 200
Annual Ridership
Distance Journey Til Population BOS MHT PSM LEB MPR BTV Sum
Boston Me BOS (miles) (hours) 3297201
Mancheste MHT 53 0.59 190332 42626.91 42,627
Concord |PSM 17 0.19 38981 6610.021 1571.153 8,181
White Rive LEB 60 0.67 12395 1131.752 110.2986 28.99017 1,271
Montpelier MPR 59 0.66 7686 482.7102 38.72361 9.06377 | 5.812961 536
Burlington BTV 39 0.43 165917 8637.816  649.6316 147.3633 75.54641 86.61994 9,597
Montreal |YMX 97 1.08 1016000 37107.21 2559.406 559.1251 232.4921 206.7082 6256.268 46,921
Total 4728512 109,134
Riders per day (both directions)| 298.9962
Trains per day (in each direction)| 0.747491
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Chapter 5

Case Studies In

Downtown Access Design
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Cross-London Joumey Time [6] W
W Walk [1]

1 Anglia

2 ECML

3 MML

4 \WCML

5 M40

6 Great \Western

7 South Westermn/Portsmouth
8 Brighton

9 Kent Coast

10 Southend (LTS)
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74 65 65 65 40 66 76 83 T3 76
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55 66 66 71 76 80 75 70 67 40
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7
v
001.. +2( 17 )
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Chapter 6

High Speed Rail Route Planning
for Overnight Services

# $% # &
$$ #&S$ () *+ #
# & !
) #A
! | #
# o #
!
#! $ # /
: $
# /
$$ # #
& ! 2
#
# 3% &
Ho# #L# 3



$$

#

##



$!
|
$ #& & !
# $
$ )1 # & +$%
1 &!
# * C#
|
I 0 # /
$ $# A'@
@ # $#

Allocated Time of Day Demand (8.000 Hour Delta-T)

a0

15
Percent
Demand 10
5
1 1 I 1 I Ly 2 I | | |
430 B30 1231 16730 200 030
Local Departure Time
; # > ># = 6 > $
$ #1
# L (# #
) $ + 0 # ;
#



8 %

(7B

#1
7B

0

cizion Wincow Path Preference

#

el [Tirme hode)

# ' #$S #

Market Data

Origin Dest

Range DeltaT

F50P FEDP

Airline Eqp

Departure

Time

Airline  Coefficient Preference Equipment Category
|AE 100.0 84.7% AFM 4
| Edit Airline Ratings I
Path
Arrival Path  Quality Days Path
MTWTFS5

Time

Delta T Index

1111111
1111111
1111111

1111111
1111111
1111111

Freq Preference

Calculate Path Preference

B

! @ #@



&
> $
&
# $#
$ !
#! #
| #
$
# # A
$ ! $
#! 2 $3
# #!
: &
90 # %
2 ! #
# $
&
$
$ # #
$ |
/ $
& $ &
4 $# # &
# 3
#
#& H# O # #
$

# # 09

#

# &

#& -

4#;

# &

$$



# &
# # ! &
I # 0
0 &
| # # # # 0 #
$ #
E /[ #$ $> >#
8 % + 2 @ # #
! $
# $ 1
# ! # # # #$
# &' # &
#SH # - # & #1
& #!  #!
#
Allocated Time of Day Demand (2.000 Hour Delta-T)
@
15
Percent
Demand ¥
el oy irei il
”43'0' e L:!D: -
Local Departure Time
, # > ># 6 > $
0 # !
! ! 8 # #
I # # $#
# 0% #
%
# & M 0

90



' F, & ! 0 # |
: # #
# # | $ & #-
# bo# :
6 ' ! |
8 %" B #$$  # b
Combined TOD Demand ONSEP = 50%
8
71
6 |
T 5T
a7
i
i
-
- _Tlmeo;Day_ ) )
JHL >>#H %"G B
#1 # #$ $
$$ %" B # & ¥
# % % A 0 5 $H
& 4AB# & # #
B# & 1 %" | # # & (BC
# | 5 $H
% A + & | = 7
# & ;
" & # 3% + I #C ;
# #
1
11 #& & : D&
0 I B # & !




E #
B $3$

# &

Sensitivity Analyses, ONSBP v.s. Rail Market Share
Lexcie Lu, MIT CTS, 19 April, 2003

Daily Passengers in Corridor 4,000

Train Capacity (8 cars) 200
ONSBP% 0% 3% 6% 10% 20% 50%
Rail MS 0.00%  071%  1.44% 2.4% 50%  13.8%
Pax/day 0 28.4 57.6 97.6 2016 5504
Trainloads 0 0.14 0.29 0.49 1.0 2.8
; %" A @ &
I & # & %"
ol E /
7(B &
# #
# #
# 7 %"
# 2
# & -# O # & !
' J & K # ! # &
#
#
&
+ =L # #& 2
# & 1 #
#& 1 #J K
& $ # S # & +
# & #
HI@ # o +
# ! , $

%



# 1 # #1
$! & :

#% 9

%



The Capitol Flyer
Ann ﬂrbg;lfoit, MI Legacy of the B&D -

Milw aukee, W1

Toledo Transfer, OH Newy Haven, CT

Cleveland, OH
Akron, OH New York, NY

Chicago, IL Youngstown, OH
Pittshurgh, PA Philadelphia, PA Trenton, ]
Baltimore, MD Wimington, DE
Washington, DC
Richmond, VA
! , E 3H %I
311 0
@& #
#& # ! ' $ # !
# # / #H&S$ # !
& 0! $$ b &
I # & $
$ ! # & # !
$1 1 / # &
#& # & ! #
#
0 $$ # $ #& #
# # $! # #
L # 2 ! & !
0 # # - #
# I # | #
I 5 H + &
I 0 # #
$

Boston, MA




# & -



I 44!

$3%

#&

&
) $ +

#
$

&$

, #l



#!

#l

‘19

#&

/9

#!

#l

#$



#!

##1
#&

##

:(# 9 =
| | &
#H&
9 #
H#
#
#
!
#
$
!
!
0
A
# & 2
#H #
# # # 1 #

%

it

# &

# &

#Ht

##

##



0 @ #
#H# # #
! A * # # #
I I
# # # #
, B O# #
# $ #
# + # #
# # 'O !
$ # # # & # #
#
#
# N @ @ . > " # % X
@/ ?8/,2 &
2% % @ / , #! @
5 9 % $$" I # " 2& "

O621"2A$ 7<<$9 > # | " A



[This page is intentionally left blank]




Chapter 7

Summary and Conclusions
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Appendices

Metropolitan Access,
Intercity Rail and Technology
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