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Economic Competitiveness
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CONGESTION VS. CIVILIZATION




CIVILIZATION VS. CONGESTION
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q . 133||-gxpam|ing Monster: Mega Cities

2
- Insufficient Infrastructure

3
- Formation of Roadway Bottienecks

4
- Insufficient Response to Non-recurrent Congestions

5
- Inadequate Attention by Policy Makers

§)
- Institutional Barriers



WH AT Can we do?

Information/ Demand-side Strategies

Freeway Control Strategies

Corridor Control Strategies

Urban Planners/
Developers

1trol Strategies

Makers
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REDUGE THE CONGESTION LEVEL

Best Use the Capacity of
UBCToasy ING ITavor Domman Availahle Infrastructure Systems

dReduced trip generation dFreeway recurrent/non-

L Reduced peak-period trip recurrent control
demand dCorridor recurrent/non-

dConvert auto trips to recurrent control
transit trips dUrban network control

L Multi-modal coordination
systems



Decrease the Travel Demant __s\ . Reshape urban structure

> Reduced Trip Generation —

> Reduced Peak-hour Trip
Demand



Reshape the urban structure

Is it time for a mega city, (functioning like an old IBM mainframe), to be transformed into a
structure like “microcomputer networks?” or even a “cloud-computing” architecture.

Dumb Terminals &
Yerminal Emulators

” Cloud Computiﬂgm ,, :

Applications Storage / Data
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Decrease the Travel Deman __s\ . Reshape urban structure

. Promote mixed-land use

> Reduced Trip Generation —

> Reduced Peak-hour Trip
Demand



Mixed land use

] E Transportation ] i Office
[ | ﬁ Residence ] i Leisure
] ! Retail ] sl Education




Decrease the Travel Deman __s\ . Reshape urban structure

. Promote mixed-land use

> Reduced Trip Generation —

\  Information highway/satellite
office complex

> Reduced Peak-hour Trip
Demand



Information Highway/ Satellite Office Compilex
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Decrease the Travel Deman __s\ . Reshape urban structure

. Promote mixed-land use

> Reduced Trip Generation —
. \  Information highway/satellite

office complex

s\ « Promoting new culture

—

\ * Dynamic working hours(8hr/day)

_ \  Individual-based departure
> Reduced Peak-hour Trip - time/route/mode advisory system
Demand




Personal-based departure time/route/mode advisory system

tral

atsen

Gotap!

Get Directions My Maps

a RPN &

@ |main staet park city, u

® Eonan:

Dreve, Pk City, LT

A [westirestion « Show opliors
(e Circtions |

Walking directions to Bonanza Dr, Park City,
UT 84060

Ve/p‘
27
r I o s
XOP'D'OR o
3 Vivaid 'n//-/{’)/ ﬁ?’-
& // v /
\ — Pl, Espan
A8 Espanya panya
9"’,1
] ‘j'ga
"":r[ iU
lllusions S|
L B8
o LasArenas \
o Hotel Catalonia
&b
kkg/
fomy 7
B-Hotel
A
A
®
%S
)
[
\0
o ¢ Carrer dg|
\2
(
art®
Jeay C

= Suggested routes

Main 5t and Deear Valley Dy
1.2 mil

21 mins

23 mins

ANTY EIRA LY |

Park Song 24 ming

1 & i
Main 51 & T
Park City, LT 84060

1. Haad northwest on Maln St toward Heber G
Sive

- EA v

mmle@

Uv
l)‘." %

!_T

-1q| Ry

'-

yio

. OlI'I!lln &llestmatlon

T ‘3":..




Decrease the Travel Deman

> Reduced Peak-hour Trip —
Demand

> Reduced Trip Generation —

__'b\ * Reshape urban structure
\ « Promote mixed-land use

\  Information highway/satellite
office complex

s\ « Promoting new culture

—

\ * Dynamic working hours(8hr/day)

\  Individual-based departure
time/route/mode advisory system

S\ * Dynamic working loads

(bi-weekly 80hr )



1 Bus-based signal progression
2 Bus-service reliability system
3 Dynamic car-pool system
4 Responsive transit system
5 Integrated multimodal community

system (bus/car; subway/bus/bike)



Impact of signals on bus operations

¢ Transit vehicles, impacted by the dwell time at stops, may not stay
in the green band.

Distance
A

Time



Bus progression

Distance
A

Different
dwell times

Time



1 Bus-based signal progression
2 Bus-service reliability system
3 Dynamic car-pool system
4 Responsive transit system
5 Integrated multimodal community

system (bus/car; subway/bus/bike)



Bus Arrival Time Information

In-bus display [ ] Display at the station Personal Device




o Bus schedule reliability system

Preceding bus’s actual arrival time

Stop 3 ﬁ o 5 D5

BUS STOP

" o et e g T PO
e R R e L I e ]

Stopped delay without
control

Stop 2 _A
op ﬁ - ' O
BUS STOP
: ) OO TR RO,
et Rttt
o S R et
No stopped delay
Stop 1 speed control
BUS STOP (v=15 mph)

Without control
V=30mph

Small headway variance

Stop 0 =] SEnE=Ea
L ]

BUS STOP 'o‘ _6‘




1 Bus-based signal progression
2 Bus-service reliability system
3 Dynamic car-pool system
4 Responsive transit system
5 Integrated multimodal community

system (bus/car; subway/bus/bike)



Split is Smarter Shared Rides - “a whole new way to
get around town

How does it work?

® Passengers request and pay for ride on our
mobile app

® Split uses open data to ID thousands of safe,

Convenient
Affordable

legal and non—disruptive pickup/drop—off

polnts 1n a service area )
® A proprietary routing algorithm instantly Sustainable

combines overlapping rides into a single

vehicle
® independent contractors use their personal

vehicles to deliver our service



A real shared r1de example
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Enter starting location

| 2100 R St NW, Washington DC | Pickup at 10:07 AM

: NE/ & .
S St NW NORTHEAST £ |[ L Arrival between 10:33-10:48

- Pl NW H St NE. S .

o St
St NW R nio :  S— 1 I

= : Sark S St N
Q St NW Q St N E St NW  washington E StA St ' Tttt
aw Union Station R nd tur Pl NW
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thﬁglc C R St NW W

Desired walking time?
Q St NwW Q St

Desired walking time?
m Pickup stop

@) Less than 1 minute ($$%)
Less than 5 minutes ($$) o

Yoy

() Less than 1 minute ($$%)

S

Lessthian S miputes (5 @) Less than 10 minutes ($)

7 MN 3

@ Less than 10 minutes ($) § O St NW
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¥

Fare: $3.75
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Maryland



Convert to non-auto trips
CONGESTION PRICING

1 Bus-based signal progression

2 Bus-service reliability system

3 Dynamic car-pool system

4 Responsive transit system

5 Integrated multimodal community
system (bus/car; subway/bus/bike)
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Congestion Patterns on Highway
Corridors

1. On-ramp weaving bottlenecks

2. Off-ramp queue spillback

3. Recurrent congestion

4. Incidents or work zones

5. Highway/arterial mutual blockage



Congestion Contributing Factors

¢ On Ramp Weaving
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FARNE L, LUCAUIVII UVCI VICWY

¢ MD 100 ;l';gcation Map
¢ Two-lane highway in each direction

Speed limit 55 MPH

Changes in geometric features

High accident frequency (39 in 2008)

High and dynamic traffic demand during peak
hours

¢ Volume surge at merging areas

¢ Rapid speed drop at merging areas

\\,, University of Maryland College Park /




Off-ramp Queue Blockage




On-ramp Spillback Congestion




Freeway Arterial Mutual Blockage
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Congestion Contributing Factors to non-recurrent

congestion
& Lane Reduction
A A A s




Congestion due to accidents

http://roadsafety.co.za/2010-05/accidents-cause-severe-traffic-congestion/



Congestion Contributing Factors —-Non-recurrent

congestion
® Incidents / Work Zones
B > A A A




Control Strategies

. Ramp metering
. off-ramp control
. variable speed control

. Integrated control (ramp metering/ off-
ramp/signal/travel time)

. Non-recurrent congestion control (WZ, incidents)



Response strategies

& Local Metering control

Control on-ramp vehicles
-To reduce impact to the vehicles on the freeway
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Response strategies

& Coordinated Metering control

Control on-ramp vehicles

-To reduce impact to the vehicles on the freeway

4 I 4 N\
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A A s A A




Off-ramp Dynamic Control

Allocate a progression band for
off-ramp vehicles




Off-ramp Dynamic Control
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Off-ramp Dynamic Control
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Off-ramp Control + Multi-path Progression




Off-ramp Control + Multi-path Progression




Off-ramp Control + Multi-path Progression
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On-ramp Metering +Off-ramp Dynamic Control




On-ramp Metering +Off-ramp Dynamic Control




On-ramp Metering +Off-ramp Dynamic Control




Detour Operations + Route Guidance + On-ramp Metering
+Off-ramp Dynamic Control + Signal Optimization

Via
x Blvd &
y on-ramp
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Detour Operations + Route Guidance + On-ramp Metering
+Off-ramp Dynamic Control + Signal Optimization

Via
x Blvd &
y on-ramp

- Travel Time Prediction System




Merge Control Strategies

¢ SEM and SLM controls
¢ Dynamic late merge (DLM) control

¢ To dynamically activate a early (or conventional) merge or late merge,

TAKE YOUR RIGHT LANE

TORN CLOSED - F | | € Early merge (or Convent.) under free

MERGE MERGE . ..
_ _ and moderate traffic conditions

HERE

Late merge
under the congested traffic conditions =




¢ Work Zone Control

Early Merge

Response strategies
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¢ Work Zone Control

Response strategies

Late Merge
3 N o)
) [ ) 2o




¢ Work Zone Control

Signal Control

Response strategies
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o
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PART I.What and Why VSL?

VSL

Netherland

Germany

i ~k&!ﬁ‘mm

\ University of Maryland College Park




WORK ARE:

SPEED
LIMIT

45

SIENSGIS o Posted speed limit (PSL) control

T
f /[{ o
AN

Speed Control Strategies

® Speed monitor display (SMD) and Speed advisory sign (SAS)
'm & Focused on improving traffic safety based on the PSL

Gatwick ™23 . Dartford & M 20
m& M 25
- - - -

'4 Y

=0 o (sa)

e \ariable speed limit (VSL) control
e To effectively respond to traffic conditions and to increase the compliance rate of drivers

e Most systems have been applied in highway segments plagued by the bad weathers and recurrent
congestion.




PART I. What and Why VSL?

Average Speed at Different Locations

- Advantages

1. Reduce Accidents
2. Increase Speeds
3. Reduce Fuel Consumption
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Coordinated Highways
Response Team
- An.incident
response/management system-
m:’(.




Potential benefits

& Delay

& Fuel consumption

® Emission

& Secondary incidents

& Risks at primary incident sites

®



|

3

4

Control strategies for Urban
traffic networks

. Two-way progression
. Two-way, leading /lagging progression
. Dual-band progression

. Multiband progression



Progression only for through movements

£*$ ______ B B A A

With proper progression design, through vehicles on the
arterial can pass adjacent intersections without stop.




No progression for left-turn vehicles

Through vehicles
may be blocked by

the left-turn queue
spillback




With progression for left-turn vehicles




No progression for left-turn vehicles from
the upstream intersection

b3
b3

Progression for through
vehicles could be interrupted
by initial queues from the
upstream left-turn vehicles .




With progression (dual-band progression)
for left-turn vehicles from the upstream
,; % intersection
it

Vehicles from the upstream cross street are
able to pass through the intersection during
the green band, and minimize the likelihood
of generating residual queues.




With progression (dual-band progression)
for left-turn vehicles from the upstream
,; % intersection
it

Vehicles from the upstream cross street are
able to pass through the intersection during
the green band, and minimize the likelihood
of generating residual queues.




Multi-path progression

Progression may be designed
for through, left-turn, or other
movements of heavy volume

A Progression band
for upstream left-turn
vehicles




A sample time-space diagram for multi-path
progression




Internal metering for overstaurated networks

Internally metered
intersection

Critical intersccnion
UIndersaturated
mnterseclion

Route leading 1o egress
Other street

Figure 24.28: Application of Internal Metering in the
Face of a Backup from ““Outside™




Signal metering plans

¢ Internal metering: the use of control strategies within a congested network so as to

influence the distribution of vehicles arriving or departing from a critical location.

(b) Cross-streel (g/C) lowered to

- reduced in order to lower et (g _ to
(e prescerve actorial for through flow.

indicated discharge flows.

crn metercd i 1 Undersaturalt‘:d
' rifics crscciion ; -

. Intcr all}r netered @ Critical interscct C terscetion

intersection erscd

ving at Critical Location

Internal Metering Used to Limit Volume ATl




&®Can
effectively contain the ‘“congestion
expansion?”’

&®Need to re-shape the

))



& Convert the ¢ ” mentality to
‘“cooperative attitude” of

®Design the urban infrastructure to facilitate
¢ ”’ not (44 7)) .

®Integrated information and
operations between



®Recognizing * ” as a

. ” . not “1 ) to the
society
® support and investment to

contend with congestion



