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Linking Planning and Operations MR

00

SAFETEA-LU Requires Plans to...

.. “Include Operational & Management Strategies to Improve
Performance of Existing Transportation facilities, Relieve
Vehicular Congestion & Maximize the Safety & Mobility of
people & goods.” [1]

[1] Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy forUsers (SAFETEA -LU) Section
6001(i), 2005.
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Developing SMART Operations Objectives 959

Operations Objectives Included in an MPO Plan are developed
collaborative by planning partners to reflect regional values:

Specific. Sufficient to guide Approaches

Measurable. Quantitative Measurement

Agreed. Consensus among Partners

Realistic. Can be Accomplished

Time-bound. Identified time-frame for Accomplishment




Fact Sheet Title/Page Number Operations Objective
System Efficiency
Extent of Congestion Reduce the percentage of facility miles (highway, arterial, rail, etc.) experiencing recurring congestion
during the peak period by X percent by year Y.
Maintain the rate of growth in facility miles experiencing recurring congestion as less than the population
arowth rate (or employment growth rate),
Reduce the share of major intersections operating at LOS F by X percent by year Y.
Duration of Congestion

Reduce the daily hours of recurring congestion on major freeways from X to Y by year Z.

Reduce the number of haurs per day that the top 20 mast congested roadways experience recurring
congestion by X percent by year Y.

Intensity of Congestion (Travel
Time Index)

Reduce the regional average travel time index by X percent per year.

Travel Time Annual rate of change in regional average commute travel time will not exceed regional rate of population
arowth through the year Y,
Improve average travel time during peak periods by X percent by year Y.

Delay

Reduce hours of delay per capita by X percent by year Y.

Reduce hours of delay per driver by X percent by year Y.

Energy Consumption

Reduce total energy consumption per capita for transportation by X percent by year Y,
Reduce total fuel consumption per capita for transportation by X percent by year Y,
Reduce excess fuel consumed due to congestion by X percent by 2020,
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Role of Analysis Tools for Planning and Operations®”

Analytical Support for Improved decision making
« Set priorities among competing projects
« Consistent approach for comparing alternatives

— “Balanced” comparison for programming projects

— Impacts, benefits, and costs of construction & operations
strategies considered

* Provides data to support planning needs
» Forecasts future operations resource needs

* Provides benefit information that can be communicated to
agency management, politicians, and the traveling public
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Travel demand is on the rise
Traffic congestion is increasing
Financial constraints are a reality

Reduce traffic congestion by bringing
supply and demand into alignment

Active Traffic Management (ATM) is one of
the operational strategies to manage
congestion
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Operational Strategies © RsOUREF EikieR

Improving the efficiency of the transport system by:
* Providing real-time, multi-modal information

* Predicting travel times

« Active traffic management

« Traffic management centers

« Parking management

« Improved public transport

 Managing large-scale events and emergencies

« Highway reconstruction mitigation

Fahrzeit zum
Neumarkt

G [ min.
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Travel Impacts 0 ResoRCE e

Traffic
Incident
Management

Lane and
Speed Control
Systems

Mode and Route and Transportation
Transport Destination Time Management
Demand Choice Choice Center

On/Near-Trip
Information
Systems

Pretrip
Information
Systems

Pricing
Systems

M Traffic Management Demand Management [ Traffic Management/Demand Management
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Potential Benefits
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Key Considerations for Selecting Analysis Tools

Analysis Context:

Planning, Design, or Operations/Construction

11

Isolated Isolated ¢ Fwy Mgmt ¢ Route ® o Tool Capital Cost
Location Intersection HOV ¢ Arterial Diversion C Speed . @ Effort (Cost/

® Segment ¢ Roundabout (2, 3,3+) Intersections -Pre-Trip e Travel Time Training)

@ Corridor/ ¢ Arterial e Bus ¢ Arterial Mgmt -En-Route ¢ Volume ¢ Ease of Use
Small ¢ Highway ¢ Rail ¢ Incident Mgmt Mode Shift ¢ Tr.avel D,'Stance @ Popular/Well-
Network e Ridership Trusted

. e Freeway e Truck ¢ Emerg Mgmt ¢ Departure e AVO T

9 ¢ HOV Lane ¢ Motorcycle ¢ WOFk- Zone Tlme. Ch_0|ce ¢ v/c Ratio Requirements

¢ HOV By- ¢ Bicycle @ Special Event Destination ¢ Density o Data Require-

pass Lane , ¢ APTS Change e VMT/PMT ments
¢ Pedestrian

s Ramp s ATIS Induced/ e VHT/PHT o Run Time
Ausxiliary o Electronic E%ﬁgﬂge e Delay o Post-Processing
Lane Payment ¢ Queue Length e Documentation

¢ Reversible ¢+ RRX ¢ ZStor?s Durat e User Support
Lane s CVO ¢ T;aFSz ?Sb.l%:ra on -, Key Parameters

e Truck Lane ¢ AVCSS ¢ e cea '/'Fy | User Definable

e Emissions/Fue

¢ Bus Lane ¢ Weather e Noise e Default Values

¢ Toll Plaza Mgmt e Mode Split e Integration

e Light Rail ¢ TDM



Integrating Planning and Operations 090
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Categories of Tools 000

Preliminary Screening . . ¢
Assessments
. . * L 2 * L
Alternatives Analysis
Demand impacts: Mode, ¢

Destination choices

Nonrecurring Congestion
and Congestion . .
Dynamics

Evaluations of Deployed
Projects

12 ;. @ 22020200
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Sketch-Planning Tools g A

Provide quick order of magnitude estimates with minimal input data In
support of preliminary screening assessments

« Typically depend on behavioral assumptions

SCRITS

Examples
Surface Transportation Efficiency Analysis Model (STEAM)
* S ketc h Screening for ITS (SCRITS)

SCRITS (SCReening for ITS) is a spreadsheet analysis tool for estimating the user benefits of Intelligent Transportation Systems (ITS). Itis intended as a sketch-level

— S ‘ R I TS or screening-level analysis tool to allow practitioners to obtain an initial indication of the possible benefits of various ITS applications. Itis notintended for detailed
analysis. For situations requiring greater accuracy, practitioners may wish to use more sophisticated tools such as simulation models or the IDAS analysis tool currently
being developed for FHWA. SCRITS was developed in response to the need for simplified estimates in the early stages of ITS-related planning, in the context of a
either a focused ITS analysis, a comidor/subarea transportation study, or regional planning analysis.

— Quickzone I

— Turbo Architecture

— Cal BIC G aQuUICKZONE
_ Simple Spreadsheets =18 A NEW WOF’!K ZOMNE DELAY ESTIMATION TOOL

e IDAS

— IDAS

ANALYSIS SYSTEM
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Parameters

This page contains ail econormic values and raie tables.
To update econormic values automaticaliy, change "Economic Update Factor™

Oparating Cost Tables Accident Taes
& i Ex Par
“tear of Current Dollars for Model FUEL CONSUMPTION RATES COST OF TRANSIT ACCIDENT EVENTS
Economic Update Factor [Using GOF Deflatar) [maltveh-mi) [$lewent)
Fieal Dizcount Fate Speed | Auto ;| Truck Event
5 [ Fataliy
E 0142 021G Injury
T 0135 0211 Prop Damage
2 0127 0208
FHighway Bperations Parameters FProfact Fgpes El oz 0208
Walug Uriitz o oz D202 Sowrces Maticeral Safely Councd] Federal Sairoad Administration,
Plasimum WIC Ratio - I Highway Capacity Expansion . 1 0107 0.1as iminal of Safelp Sesearah and Caliornis Fubde Llites Commicsion
Percent 80T in Average Peak Hour £ & igh i GenHuwy 2 0102 0134
Capacity per Lane [general) 2000 wehthr HOW Lane HOow 13 0.037 0130
Capacity per HOW Lane 2000 wehthr Fazzing Lane Fassing 1) 0.032 01836
Interchange Intersect 15 0.087 01g2
Fraved Time Paramelers Eypass Bypass & 0.083 0179 RATES FOR TRANSIT ACCIDENT EYENTS
Paverment Pavement 7 0.020 0.1v7 [ewentimillion veh-mi]
Awerage Hourly 'wage 2 0.076 0174
Transportation and Warehousing e & Transit Capacity Expansion 14 0.073 017z Event Fass Train : Light Rail Bus
Statewide Fthr 5 ... Paszenger Rail FaszRail 20 0.0v0 0183 Fatality 024 023 005
Light-Rail [LRT] LRT 21 0.087 0162 Injury 0.34 12.80 1220
Walue of Time Eus SE (Bus 2z 0.065 0168 All Acidents 109 JI8H] 4.7
Automobile ihr 23 0.083 0166
Truck, Fihr Operational Improvement 24 0.060 0183
Transit Fthr Augiliary Lane FALSE | AuiLane 25 0,052 0162 Sowree (RTOT sverage oof MR I35 SR8 dats
Out-of-Yehicle Travel z times Freeway Connector FALSE FreeConn 2E 0.057 0161
Incident-Felated Travel 3 times HOV Connector FALZE : HOWVConn 27 0.055 0180
HOY Drop Ramp FALSE { HOVDrop 28 0.053 0159
LpErating oSt Parameters OF-Ramp ‘Widening FALSE : OffFamp 29 0.052 0153
On-Famp ‘Widening FALSE : OnRamp 30 0.050 0157 TRANSIT ACCIDENT COSTS
Fuel Cost Per Gallon [Excludes Tawes) #gal 45 #H 0.049 0186 [#fmillion veh-mi)
Tran=p Mgmt Systems [TRS] 32 0.045 0166
Meon-Fugl Cost Per Mile Fiamp Metering FALSE :RM 22 0.047 0,155
Automobile Fimi & Famp Metering Signal Coord | FALSE § aM 34 0.046 0.154
Truck $fmi - Incident Management FALSE : 1M 35 0.045 0154
Traveler Infarmation FALSE i TI 36 0.045 0153
Aosigent Eost Paramtars Arterial Signal Management FALSE : 5N a7 0.044 0153 Srires LTl atic Cf SEe B Padies
Tranzit Wehicle Location [AvL): FALSE : avL 38 0.043 0153
Cost of a Fatality Hlevent & . Transit Wehicle Signal Pricrity : FALSE | SigPricrity KR 0.043 0152
Cost of an Injury FALSE :ERT 40 0.042 0152
Lewel A [Severe] % 157367 Flevent & 4 0.042 0152
Level B [Moderate] ¥ 42,505 $levent & TME Lockup Code 42 0.042 n.isz PASSING LANE ACCIDENT REDUCTION FACTORS
Lewel C [Minor] 3 22960 Flevent & 43 0.041 o5z [rate with pazzing lanedrate without passing lane]
44 0041 0,151
Cost of Highway Accident . 45 004 0.151 Mini ADT| Fatality Injury PDO
Fatal Acoident F 3262483 :  Flaccident 45 0041 0,151 1] 250 R 26K
Injury Accident F 25 FIE Flaccident 47 0.041 0151 5,000 1920 203 955
FOO Accident 3 7138 $accident F 45 0041 0.151 10,000 B0 B7.7% arex
Ayerage Cost il E1508 :  #laccident 49 0.041 0,151
A Madel Trnite # 31 Reailte 4 Trawel Time 4 Wehicle (nerabina Cncte 7 Aecident Cnste 4 Froissione ¢ Final Calolatione S\ PARAMETFRS ¢ Il - T | b

14
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Sketch Planning Tools: Advantages, Limitations o RESOURCE CENTER

00
Advantages Challenges
*Low cost Limited in scope, robustness, and
*Fast analysis times presentation capabilities
-Limited data requirements *Results constrained by quality of
iInput data

*View of the “big picture”
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Travel Demand/Forecasting Models & RESOURCE CERiTER
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Estimates the regional traffic impact of changes in travel demand or

system capacity ‘us vlonomanars
Examples |
« Travel Demand Models
— TRANPLAN
— EMME/2
— Cube
— TransCAD
« Hybrid
— IDAS (post-processor)

Source:
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Trip vs. Activity [Tour] Based Models sl
*Trip based models represent the Tiip-based Tourhased
state of the practice in travel
m Od e I N g — Trip generation ) Daily activity pattem
2 (tour generation)
y : § |
*Activity models developed or under |~ Tidsiior 5 | | Tourprimary desination
development in many large US cities 3 1 E |
§ [ Trip time of day l— § Tour time of day l—
g o =
.Key advantages of aCtIVIty based - Trip mode choice | - Tour mode choice  |—
models: 2 | g
. a =
« Disaggregate treatment of 5 Stop frequency f
household activities : l !
- Representation of household : o lecator :
interactions - , | , -
o . Trip mode choice
« Tours in lieu of trips I l
. |mpr0ved behavioral realism Assignment (route choice)|-- Assignment (route choice) [H--

« Greater policy sensitivity
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Limitations of Network Models O RESOUE G
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Regional network models limited in their ability to..

* Reflect oversaturated conditions

« Understand the time-dependent characteristics of congestion

* Represent impacts of bottlenecks on downstream links

« Understand how reliability impacts route choice (and other) decisions




IDAS Demo
Cincinnati Network

*Used to estimate the benefits
and costs of ITS/operational
deployments

*Hybrid between sketch planning
tool and travel demand model

Originally developed in 2000 for
FHWA

™ [Das - 15 Deployment Analysis System -0 ﬂ

Fie Yew Modues Reports Window Help

oo
Facec Highway Adeinatraton
O RESOURCE CENTER
050

|5]¢

Workspace - D:\IDAS\DATABASE| PM_OKI,DB

(=[] Base
98 Control Ahemative

[l auo
Wak to Local Transit
Kiss and Ride Transt
Park and Ride Transit
45 ARTIMIS wih 1DAS Defaul

v

&5
95 Blark

W TS Elements

™" Dption:ARTIMIS with adjusted impacts =]

Narmal view

q »
I(IZSZUD‘DU.ZBG‘W‘UU) <> (158269,00,58556.00)

(T4 Deployments =

[MP4 1 -F5P and Reference Markers | Incident Managemert Systems | Combination Detection & Response | |

I\MN 2 - Phane and Web Service | Regonal Mulimodal Traveler Information Systems | Telephone Muli-Modal Traveler Infomation | | |

I\MN 3-HAR | Regional Mulimadal Traveler Information Systems | Highway Advisary Radio | | | J;
}

1mn« A TG | Dl AAH\»M.Mr,wlm\M(.Tq»:wcm,wlr\mw. [T | S

0K Cangel | Mame:|ARTIMIS with adjusted impacts
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Sample Performance Summary by Facility Type 00

?_T:"_IDAS - ITS Deplopment Analysis System

File “iew Modulez ‘wWindow Help

Performance Summary =]
Project: Metro ITS Plan, ITS Optionis): Transit ATS =
By: Facility Type Arterial Cnc:r:l;::'::: Expressway Freeway Ramp Transit Total
VYehicle Miles of Travel
Control Alternative GEE, 458 51,514 zg.las &5, 390 3,0l §51, 558
TS Option 653,063 21,306 z7,560 63,353 3,018 gzg, 300
Difference (%) -Z,3859(-0.4%) -Z09{-0.3%) —EEZB(-Z2.2%) —36(—0.1%) —1(0.0%) -3,262(-0.4%)
VYehicle Hours of Travel
Control Alternative 35,978 5,434 7zE 1,374 zza 43,736
TS Option 35,691 5,470 710 1,371 zl4a 43,406
Difference (%) —ZE7(-0_8%) —14{-0.3%) —17(-Z2.3%) —3(-0_.2%) -5 (-4 2%} —330¢{-0_8%)
Average Speed
Control Alternative l2.z2 1E.0 2.8 46,1 12.5 12.0
TS Option 18.3 15.0 38.8 46.2 14.1 19,1
Difference (%) oo 4%} o{o.0%) 0{0.1%) 0{0.1%) lid. 3%} OO0 4%}
Person Hours of Travel
Control Alternative 48,771 7,085 944 1,788 zal EE,8E7
TS Option 45,398 7,045 azs 1,783 z79 LG, 428
Difference (%) -373(-0.8%) —-18{-0.3%) —2E(-Z.3%) -3(-0.2%) -1z (-4.2%) -4Z9(-0._5%)
Number of Trips
Control Alternative #H/ A #H/ A #H/ A #H L EH A EH A EN/ A
TS Option #MA A #M/ A #MS A #M/ A #H/A #N/A #NSA
Difference (%) #NA ML MR MR FNFA FHFA EH/A
Number of Fatality Accidents
Control Alternative 4. 3ZE0E-03 1.8604E-04 Z.E3E6E-04 4_TEEEE-03
TS Option 4.3102ZE-03 1_8190E-04 Z_5341E-04 4_7455E-03
Difference (%) L.E77E-05(—0_4%) t.14ZE-06(—2_2%) L. 457E-07(-0_1%) :_ O0SE-05i-0.4%)
Number of Injury Accidents
Control Alternative 1.0306E+00 4_4322E-02 4_E914E-0Z2 1.1205E+00
1.0ze9E+00 4_2EFEE-0Z 4_E7E2E-0Z 1_1lE0E+00
kD FEEE-03(—0.4%)
NHumhber of PDO Accidents
Control Alternative 1.4387E+00 6. 1869E-02 7_E7S3E-0Z 1.E763E+00 %
e >
Ee~ic~i~ng data does not include cold-start amounts
Cone |




0%o

TDM: Advantages, Limitations S oiecionr
Advantages Challenges

Validated models available for Limited ability to analyze

most metro areas operational strategies

Evaluation of the regional impacts *High initial costs

«Consistent with current planning
practices




Deterministic Methods

Analyzes the performance for small

segments of the transportation
system

« Capacity, speed, delay, queuing
« Typically based on the HCM

Examples

« Highway Capacity Software (HCS)
« Traffix

0%o
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HIGHWAY
CAPACITY
MANUAL

TRANSPORTATION
RESEARCH
BOARD

National Research Council

HCEM2000O




FDOT’s Generalized Service Volume Tables  Susirie

O0p0

Q . Generalized Annual Average Daily volumes for Florida’s
( ) d t m t f TABLEL Urbanized Areas’ e
p r V I e e S I a e S O STATE SIGNALIZED ARTERTALS FREEWAYS
Clazs [(0.00 1o 1.9 signalized intersactions per mile) Lanes B < E
Lues  Divid B 3 5 E 4 4500 62300 700 7700
Y Uil 10300 15600 16500 %% s 66200 54500 117800 120000
° 0 1 Dmie 29400 35400 36800+t s 89300 127100 157000 182500
m 5 Dwisd 45200 33600 55200 e 1 L2600 160700 196600 204500
a XI I I I l l l I l S e rVI ‘ e VO | u l I l e S ¢ Dwied 61100 71800 73800 e+ R 1Sl 211100 247300 247300

Erseway Adjustments
Class TH (.00 to+50 sigmalized intersections per i) Auoclary
Divided 5 c D

Lames Lanes e
2 Undivided ** 10900 15200 16100 +20000 o
4 Divided bt 25700 33000 34900
6 Divided e 39,700 49900 52,700 . - -
i St e UNINTERRUPTED FLOW HIGHWAYS

for various types of road
faCiIitieS ool L B

Adiustments BICYCLE MODE®

—— b

o TIT oo 5 it emctions s i) 1 Usiidd 7500 15400 22000 27.900
Lus Dwes B < 5 © Dk 3300 49500 63100 70700
2 Undivided had 4700 11800 14.600 § Drvided 51500 74300 945800 106400
i D ot lLE0 27500 31500

TUninterrupted Flow Highway justments

5 Dmiast se 1500 3500 45200 || pape emapted Tlow Mgk A s

s

Nou-State Signalized Roadway

gt
aday Taes to Ctermize Gwo-AvaY CRSEIRL Savice volumes )
Major City/County Readways - 10% Bt Sl By e

Jther Signalized Roadw -35% D E
1. 970‘3 3.200 13,500 13,500
State & Nom-State Slg]n].\leﬂRa'ld\m\ {d]u’;nnenr‘ 2500 3.700 3,700 hotd
o Twe ST e
Diided "dmmzﬂ.'.'\? "“Eiﬁ‘.f: m’,'ﬂfum PEDESTRIAN MODE’
Loe vein Daies Tewies sz bt s e o -
. . o e S R
Ui Mo o Sk
Miulti. Undivided Yes Ne = * 6200 15,200
Multi Undivided. No Ne = 2500 11,900 11.900
- - - Yes 2,200 11,100 11,100 e

- . s
One-Way Foeility Adjustment BUS MODE (Schedug&f;iemoulﬂ

...represent average roadwa ;f::ffffﬁffﬁff E———
conditions for an area; not e

$44 Yot aplicaie fr ot vl of saric oo s, For mmmmileorck o, vobmes st el o saric D e P Of
b L e e e e e e e e e e et 1

Tallabassee, FL 32309-0450

representative of any single e
roadway

...allow analysts to qUickly and
easily compare volumes to
estimate LOS




FDOT’s Generalized Service Volume Tables Susiaena

TABLE 1 Generalized Annual Average Daily Volumes for Florida’s
Urba d Areas 08/13/09
STATE SIGNALIZED ARTERIALS FREEWAYS
Class I (=0.00 to |99 signalized intersections per mile) Lanes B c D E
Lanes  Median R R . 4 44,500 63,800 79,300 i
2 Undwided 9,600 15400 16,500 6 67.200 95.400 118,800 122,700
4 Divided 29300 35300 36700 8 91,000 128,000 158,000 166,000
3 Divided 45000 53,700 55300 10 113.700 161,600 197,900 209,200
8 Divided 60,800 71.800  73.800 12 155.200 213.000 252200 252,500
Freeway Adjustments
Class IT (2.00 to 4.50 siznahzed mtersections per male) Awiliary Ranmp Orversaturated
Lanes  Median B D E Lanes Metenng Condifions®
2 Undivided w* 10,500 15200 162 +20,000 5% -10% of E
4 Divided - 25,000 33,200 33, 1[0\
6  Divided = 39.000 50300  53.100
8 Divided L 53,100 67,300 70,900
Lanes  Median B o D E

15600 22200 27.800
49600 64300 72,800
74400 96400 109,400

FREEWAYS P
Lanes B C D E =

4 44,500 63.800 79.300 ok e
6 67.200 95.400 118,800 122,700 5 =g so
g 91.000 128.000 158.000 166,000 [y
10 113,700 161.600 197,900 209,200 £z
12 155,200 213,000 252,200 252,500 m

Freeway Adjustments

gcifically stated. Althoush presented as

Auxiliary Ramp Oversaturated | R
Lanes Metering Conditions* '

+ 20.000 + 5% -10% of E

Department of Transportation
Planning Office

jannee Street, MS 19

see. F1 323990450

www.dot.state. fl us‘planning/systems/sm/los/default shtm 2009 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK

24




Deterministic Methods: Strengths, Limitations — Sesiereie

00
Advantages Challenges

*Quickly predict impacts for an Limited ability to analyze broader
isolated area network impacts

*Widely accepted Limited performance measures




Travel Demand Model: Adoption of HCM relationshipSoz-z{owmm

Arterial segment data l

(uoisi1aAu09 9|1))
aseqeie(

e P I

Segment capacities Adjust operations parameters
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Traffic Signal Optimization Tools © RESOURCE CENTER
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Analyze delay and identify optimum signal phasing and timing
plans for isolated intersections or small signal systems

Examples
« PASSER
« TRANSYT-7F
« Synchro
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Traffic Signal Optimization: Strengths, Limitations S REmcEcmn

Advantages

Effective tool for testing plans prior
to field implementation

*Proven operational benefits

Challenges

Limited ability to analyze broader
network impacts

Calibration process can be
difficult/time consuming




Current Methods and Tools 0%0

Facescs Highwary Adsriniiraton
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Archived Operations Data

Sources
« Surveillance equipment on freeways
* Probe vehicles
« Cell phone tracking
« Toll tags
« Third-party providers
Data types
» Travel times
* Volumes
« Lane occupancies
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Archived Data Source in California: Travel Time  ©o°

Quantitatively understand traffic a0
conditions and bottlenecks N =y
80
Southbound
E Travel Time at 60mph
Data sources: 70 == Travel Time at 35mph B
65 —
~ 00 — f—— — f — —
Z
« Freeway Performance Monitoring s ® | o
System (PeMS) U 50 [ %\ I\
»  MTC 511 system ¢ . [/ \\ )
- Caltrans Highway Congestion 2 o bt / A -4 A -
. . 4 \ ) — No
Monitoring Program (HICOMP) F o -
« Caltrans Traffic Accident %
Surveillance and Analysis System 20
(TASAS) 15
» Historical probe vehicle runs and o
traffic counts :
TIME OF DAY
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Simulation Methods ooa;%oﬁi’&”zma

Macroscopic
« Simulation of flow, speed, and density made on a segment-by-
segment basis
« Examples: FREQ, PASSER, Transyt-7F, VISTA

Mesoscopic
« Hybrid model where dynamic estimation of individual vehicles
based on average segment speeds
 Examples: DYNASMART-P/DynusT, DynaMIT-P,
TransModeler, TRANSIMS

Microscopic
« Simulates detailed movement of individual vehicles throughout
the network
« Examples: CORSIM, Paramics, VISSIM,
AIMSUN, TransModeler




0%o ...

Spatial Resolution O RESOUREE CENTER
(o}

. ) -_ T
T T

)‘(Y e i e e
[ ‘7_,.‘-“%.,_‘.,: ~— = IZiEsams y 5 b o

- r - 3

_--;“ .f./_’fr/ A(‘(F O] EJE@\L\:_\? e Aggregate
'f.-? ! ''''''

-7 - \" 1 2. ,{ e A ‘. “. ‘. .. . | =
o= RECaT g e Detailed

_:;%;A\EQTSQfRVVVVtJ EReay
- .

\—~¥1-ﬁ.;- ._..;‘,‘.:
TR = \’r

AMICROFLENT®\.




090

Simulation Methods: Strengths, Limitations S oiecionr

Advantages
*Network-based

Detailed results, particularly
microsimulation

*Dynamic analysis of incidents and
real-time diversion patterns

*Visual presentation opportunities
*Reuse for future analyses

Challenges

Demanding data and computing
requirements, particularly
microsimulation

«Calibration may be time
consuming for larger, more
complex, or congested networks
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TRB Study: Cost Effectiveness of Simulation 060

... 'Despite all of these advantages, very few of the study
participants believed their micro simulation studies were
cost-effective. They almost always agreed that the tool
answered the study questions and influenced the design
decisions, and they plan to do similar studies in the future
because they see no viable analysis alternative. But from
the perspective of cost-effectiveness, they found the time
and cost of developing and applying microscopic
simulation models to be excessive.”

NCHRP 8-36 Task 90 Draft Final Report: Best Practices in the Use of Microsimulation Models
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DTA is emerging as a practical tool for numerous planning and
operational applications

« Addresses both the short- and long-term impact of operation
plans and strategies at the investment and regional/systems
level

« Capable of reflecting true capacity constraints on upstream
and downstream system performance over time

— Better equipped (than) macroscopic models to evaluate
the effectiveness of operations alternatives

« Can interface with signal optimization, macro, and
microscopic models

— Ideal analysis scale for corridor studies
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TRB Study: Resolution © RsOUREF EikieR

.. o Criteria Macroscopic Mesoscopic Microscopic
Decision Criteria . . . . . . .
Value Options Simulation Simulation Simulation
Scope Regional Yes Maybe Rarely
Corridor Yes Yes Maybe
Subarea Maybe Yes Yes

Large (> 10K Links, > 3K

Network Size Nodes, > 1,000 Zones) Yes Maybe Rarely
Medium Yes Yes Maybe
< [ <

Time Periods 24 Hours Yes Maybe Rarely
6 Hours Yes Yes Maybe

Peak Period Yes Yes Yes

Peak Hour Maybe Yes Yes
Demand Large (> 1 M vehicles) Yes Maybe Rarely
Intermediate Yes Yes Maybe

Small (< 200k vehicles) Yes Yes Yes

. NCHRP 8-36 Task 90 Draft Final Report: Best Practices in the Use of Mi_
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TRB Study: Analysis Capabilities 2 Mo ack N

Criteria Macroscopic Mesoscopic Microscopic

Decision Criteria . . . . . . .
Value Options Simulation Simulation Simulation

Performance Measures

Required Accuracy < 15 Minutes Rarely Yes Yes
15 Minutes — 1 Hour Maybe Yes Maybe
> 1 Hour Yes Maybe Rarely
Analysis Dimension Vehicle/Person-Based Rarely Yes Yes
Link-Based Yes Yes Yes
Path-Based Rarely Yes Yes
Network-Based Yes Yes Yes

NCHRP 8-36 Task 90 Draft Final Report: Best Practices in the Use of Microsimulation Models
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TRB Study: Resources 050
Decision Criteria Criteria Macroscopic Mesoscopic Microscopic
Value Options Simulation Simulation Simulation
Staffing >2 Yes Yes Yes
<2 Yes Yes Maybe
Funding >S1M Yes Yes Yes
S250K-S1M Yes Yes Yes
<$250K Yes Yes Maybe
Time Deadlines > 12 Months Yes Yes Yes
4-12 Months Yes Yes Maybe
< 4 Months Yes Maybe Rarely

NCHRP 8-36 Task 90 Draft Final Report: Best Practices in the Use of Microsimulation Models




TRB Study: Model Capabilities e

00

Decision Criteria Criteria Macroscopic Mesoscopic Microscopic

Value Options Simulation Simulation Simulation
Animation No Yes Yes
Weaving/Merging No No Yes
Queuing/Shock Waves No Somewhat Yes
Link-Based Flow Model Yes Yes Yes
Lane-Based Flow Model No No Yes
Signals No Somewhat Yes
Sign Control No Somewhat Yes

NCHRP 8-36 Task 90 Draft Final Report: Best Practices in the Use of Microsimulation Models
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Dynamic Performance Measures & RESOURCE CENTER
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DTA Predicted Volume Differences and Diversions
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DTA Methods and Integrated Corridor Management oznigoﬁmm

O

Analysis, Modeling, and Simulation (AMS) Methodology

* Revised Trip Tables
* Refined Travel Times

* VMT/VHT/PMT/PHT

* Travel Time/Queues
Throughput/Delay

* Environment

» Safety
* Trip * Refined -
Table Trip

- Network (Tsab'e” . 4 Benefit Valuation

maller Zones -

» Other and Time l

* Refined . .

NEtiEs » Benefit/Cost Analysis

» Sensitivity Analysis

» Ranking of ICM
Alternatives
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The Case for Integrated Models S oiecionr

“The peer exchange participants .. viewed the ultimate goal as
a suite of integrated modeling tools that support regulatory
requirements and studies representing a broad spectrum of
spatial and temporal fidelity...(and)... should include
macroscopic, mesoscopic, and microscopic components that
share common data and work together to support the analytical
needs within the region.”

NCHRP 8-36 Task 90 Draft Final Report: Best Practices in the Use of Microsimulation Models




Integrated Models in Atlanta

020 i
O RESOURCE CENTER

00
Georgia Department of LN T
Transportation (GDOT) j 5~ L s
» In cooperation with Atlanta W=l 7 (Farc | Apharetia R4 Q" oz
Regional planning partners : M@ e P
Radial Freeway Strategic ) =
Improvement Plan HErencanio
« Interstate System Plan
(outside Atlanta region) e _
. 1-285 Study D ORI e 7
« Downtown Connector Study ~
Objective st I ctfsi 2k i e
- l|dentify and analyze impacts of oy (=2 L
operational strategies L LK e i Vo
« Use innovative modeling tools m AR R
to overcome limitations of gl Wh mdge P |
traditional forecasting methods sonesboro NN
S
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Integrated Model Platform 060

i LT
* Macro-Level w;; 3 ,« é{x
« ARC 20 County TDM DO N 5 = Y%r‘{,g
 Meso-Level ! LB;} -
« 20 County dTA model [/fmr[l,r- T\
* Micro-Level S e

e Corridor VISSIM
models
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Improved Forecasting Using DTA Methods O RESOURCE CENTER

Traffic forecasting models and
microsimulation models do not
integrate well

« Demand models have
flexible capacity
constraint

* Microsimulation
models have fixed
capacity constraint

Source: Improving the Application of Existing
Methods to Advance Transportation Operations:
Two Case Studies of Microsimulation Applications
(Dowling et al, 2009)

00

Macro-Level > 20 County
ARC [TDM

Matrix
Ngator

Trip Tablem

[-285 Model Framework

ODME

- ional Pseudo H

Radial Corridor Level . w
fined OD Tab
Extraction / Validation m .
4
Radial Corridor Analysis — VISSIM
A

Meso-Level

Micro-Level
VISSIM
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Lessons Learned 2o

Demand models may overestimate benefits of bottleneck relief
projects

« “Downstream” effects not captured
Practical limitations on OD adjustment
« Labor intensive
* Ad hoc nature of OD adjustments
Simulation model could not cover full extent of congestion
« State agency wanted more analysis
» Local agency could not afford it
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Partially Integrated Model & R e

Refine demand model using DTA methods

— Create subarea DTA model

— Estimate subarea OD against counts

— Apply adjustments to future OD as well
Export subarea DTA outputs to simulation model
Feedback congested speeds to subarea DTA model
Apply peak hour spreading in subarea DTA model
Re-run microsimulation model
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Benefits of Model Integration: Macro, Meso, Micro °o'§§,°""°"mm

Chained Models, No Integration
« Doing all refinement work in simulation model is expensive
« Resulting in simulation model covering too small an area
Partial Integration

 Doing significant refinement of demand model [using DTA
methods] reduced effort needed on simulation

 Improved equilibration between supply and demand
« Simulation model able to cover larger area
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Closing Thoughts o RisolRET EReR

« Limitations of traditional Network-Based Models amplified when
evaluating operations alternatives

« Trip assignment is a ‘weak link’ of network models
— Poor representation of speeds and congestions
 Meso methods (including DTA) provide a suitable level of fidelity
for the effective evaluation of operations-based alternatives
» ldeal temporal and geographic detail for corridor level analysis
» Also applicable for regional analysis in large-scale networks
» Retain some important properties of microsimulation methods

« Can improve existing 4-step models and help enhance the
effectiveness of microsimulation models

* Not “just” another tool, but a valuable addition to existing
regional models




