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Motivation

= Transportation needs exceed available funding, nationwide.

= Engineers & planners need tools to quickly assess scenario
Part 1 . impacts, prioritize potential projects, & compete for limited

Understanding the Toolkit funds.

= TxDOT-funded research has developed a Toolkit to:
o Anticipate long-term project impacts,
o Evaluate & compare multiple scenarios in term of multiple
performance measures
Enable optimal allocation of limited resources.
Be an easy-to-use, quick-response tool
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“ HThe Project Evaluation Toolkit (PET)...

= |s a quick-response, computationally efficient tool that
approximates full-scale planning model results, while
providing a comprehensive picture of project impacts.

= Impacts include traveler welfare, emissions, crash counts

JUSt Wh at iS thlS Toolkitf) (by type), travel time reliability, & toll revenues.

= To evaluate many project types, including road capacity
expansion & road pricing (by mode and/or time of day), as
well as many operations strategies (e.g., ATIS, shoulder use,
ramp metering, speed harmonization & incident mgmt).

= Allows for sensitivity analysis (of all impacts, including B/C
ratios & NPVs) using Monte Carlo simulation & optimal
multi-project budgeting.

TERAS TERAS

AT AUSTIN AT AUSTIN




How does it work?
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= Software Modules

Toolkit Software Design

Exccl soreacshect
o Excel spreadsheet: For data

storage, manipulation, & visualization

o C++ programs: Travel demand

estimation (estimating trip tables &
network flow patterns across modes, VBA macros
times of day & routes) Tt

o VBA macros: Data & parameter
communication between Excel & C++ C+ programs

ﬁ programs

>
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“ Data Flow Diagram
\ndividual PROGRAM OUTPUTS
ndividual 3
USER INPUTS Scenario Sheets Impact Summaries
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’ﬁ’\ Note: Network Info & Global Parameters directly influence all Scenarios (including Base Conions),

‘across all Impact Categories. Data link flows are not shown here (to each Individual Scenario) to enhance diagram clariy.
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HThe Toolkit...

= Takes an abstracted network & link counts (the only
absolutely necessary inputs) + region’s mode & time-of-day
(TOD) traffic shares (& other parameters);

= Estimates a trip table between all nodes using a maximum
entropy-based optimization method,;

= Applies elastic-demand functions on all OD pairs,
incremental logit functions across modes & TODs, multi-
class, user-equilibrium traffic assignment method to quickly
equilibrate the new & old networks; &

= Estimates welfare changes at the O-D level — & crashes,

emissions & reliability at the link level; then generates
ﬁ summary measures (NPV, B/C ratio etc).
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Traffic Volumes:
Link- & TOD-specific for
Base Scenario, Initial Year

Global Parameters:
Trip Growth Rates, VOTTs,
Mode Split, Demand Elasticity

Network Information:
Link Connections & Capacity,
Lengths & Free-flow Speeds, Tolls, etc.
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Base Trip Table, T;°
(Constr. Max Entropy)

Elastic Trip Table, Ty
(Elastic Demand Fxns.)

Mode Split, T,

ijm
(Incremental MNL)

An Elastic
Travel Demand
Model (TDM)

Time of Day Split, T
(Incremental MNL)

Demand Estimation &
Network Assignment

Traffic Assignment, T; .,
(User Equilibrium)

Converge?

Calculate Traveler Welfare

& Export Traffic Volumes
Y to Excel Component

HO-D Trip Matrix Estimation (Base Scenario)

= Maximize Entropy of path-based O-D flow rates, subject to link flow
rates equaling observed traffic counts.

m(— Y. Al 41,) v
atzzm.,aﬁ, =Py Vo

= where z&‘ is the flow rate from origin i to destination j during
TOD period ¢ for the base case (b) scenario,

= f3zais the path p flow rate connecting OD pair ij,
&}, is alink-path indicator (0 or 1) if link a is part of path p, and
#ge is the measured link flow on link a during TOD period t.

THI UNIVIRSITY GOF
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O-D Trip Matrix Estimation (2)

= This ME problem is solved by using a modified version of the
Frank-Wolfe algorithm with column generation:

= Step 0: Find a feasible initial O-D matrix (X ).
= Step 1: Find an auxiliary matrix (y; ;) by solving:

-i(;mw) -nz:z:wq, -t
i

= Step 2: Find optimal step size for 0 € (0,1).

= Step 3: Update solution: e = a3, + ¥y, — 1jj.}

Step 4: Test for convergence (& return to Step 1 till converged).
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“ Incremental Logit Model

el
P

= where P!’.':; is the base probability for each mode m,
traveler class k (with differing VOTTs, etc.) & OD pair ij.
= 1, is mode-choice scale parameter.

. Alﬁ;- is the change in generalized costs between the base
case & alternative scenario.

A very similar equation used model TOD shifting.
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Budget Allocation

= Toolkit provides framework for maximizing traveler benefits

from a selection of available projects.

Constraints may include:

o Budget constraints

o Regional constraints - optional (ex: each region assigned min. $)

o Project type constraints - optional (ex: non-motorized, capacity, safety)
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HTraveI Demand Pattern Estimation

n Elastic O-D Demanc
o Travel cosi-dependsnt slastic O-D demand funciion.
o Demand elasticities based on time of day.
o Elasticities p, for all imes of day
sei at -0.68 ]nx:“

= Mode Spiit & Time-of-Day Split
o Incremental logit modsl {next sids)
= Traffic Assignment
o Ussraquilbrium traffic assignment (ot pathsy

e

=g I
A

Traffic flow-iravel cost consistancy
o Reallzred by Method of Succossive Avorages [MBA)
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H Sensitivity Analysis

= 21 parameters allowed to vary

= 65 values assessed (B/Cs & NPVs, crash counts, emissions
totals, key-link volumes, toll revenues, etc.).

= Average + 1 SD values summarized (& analyst has access to
all runs’ predictions).

= Toolkit assumes lognormal distribution of parameters.
= Up to 100 trials may be conducted during sensitivity testing.

Value of Time Free Flow Speed Avg. Veh Occupancy
Veh. Operating Costs Reliability Par. Base User Class %'s
Value of Reliability Crash Rate Base Mode Split %'s
Value of Crashes Emissions Rate Trip Growth Rate
Value of Emissions Mode Scale Par. Demand Elasticity
Link Capacity TOD Scale Par. Initial Project Costs
Capacity Par. Add. Maint. & Op. Costs
THI UNIVIRSTY OF
TEXAS
AT AUSTIN
H Multi-Criteria Decision Evaluation
BENEFITS COSTS

Traveler Welfare Maintenance &
Operations Changes
Initial Desig W
Rehablmy

M fe Rehab.

Crashes (Market Costs) roject Costs

Econ. Analysis
(B/C & NPV, etc.)

Crashes
(Non-Market Costs)

Emissions Analyst can move measures

to and from economic analysis.
Toll Revenues

o
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How are performance
measures and Impacts
calculated?
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= Impacts are assessed for
every scenario, in the Initial w
Year (of project) & (final)
Design Life Year.

Impact Assessment Over Time

Annual # Crashes

= Impacts are exponentially 50
interpolated for Interim Years
by answering the question,

——Base Case

= “At what rate do impacts 0 b
need to grow in order to reach LSS LSS

the final year value?”
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Travel Time Reliability

= Measured as estimates of travel time variance on each
link (due to congestion).

= Estimated from freeway
traffic data based on VIC |
ratios. |

Variance

Functional Form:

)
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Travel Demand Growth

= Assumed exponential (though analyst can specify linear).
= All nodes serve as potential origins & destinations.

= Analyst can vary expected growth for each individual node
(e.g., high growth in developing areas & low growth in built-out neighborhoods).

G0 T Migation Perel
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Baseinial | indtiel | Raveinmial | innisl | Alternste | ufe | Ahersate | Ute
Mode | Geowth | Growth | Growsh | Geowth | Growth Rate | Growth | Geowth Rate | Growsh
1 oo [T nm™ | 2m
2 o [ i =%
f o oom s e
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Traveler Welfare Estimation

= User Surplus: Amount of money that travelers are willing to pay for new
travel context (relative to base case context), approximated by Rule of Half
(applied to each O-D pair, for each TOD, User Class & Mode).

= RoH is applied on the O-D level.

= Calculated based on a combination
of travel time ($/hr) & operating
costs ($/mi).

= Multiple values of time (across
user classes) & different operating Demand curve
costs (light vs. heavy vehicles).

Old travel  New travel
demand  demand

TERAS
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Crash Estimates

i [

Traffic Volumes E ! ‘ |
from Travel Ei “
Demand Model 2 f-
)

Roadway
Attributes Predict Link Level
Crash Count &
Crash Statistics Severity (via RSDW)
(TxDOT)

[

#erage Dially Trafic Demand (1803] vatid

Source: Roadway Safety Design Workbook (RSDW)

Default Costs

Economic Costs ilE ) = Fatal: $1,130 k
@R Crashes & Change . itating: $65 k
p in Crash Costs ncapacitating:

= Non-Incapacitating: $21 k

= Crashes predicted at the = Possible Injury: $11.9 k
individual link & intersection = PDO:$7.5k
IeVEIS Source: NHTSA's Economic Costs of MV Crashes (2002)
IT——
TEXAS

AT AUSTIN
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Emissions Estimates Emissions vs. Speed & Cost

Traffic Volumes from
Travel Demand Model

Estimate
Vehicle Speeds

Predict
Emissions Totals

= Bowl-shaped emissions rates (gm/mi vs. mph)

o CO minimized at 35 mph & NO, minimized at 15 mph

o Most Toxics (BUTA, FORM, ACET & ACRO) minimized at 55 mph
= Downward sloping emissions:

o HC & BENZ - high emissions at low speeds

= 13 Species: HC, CO, NO,,
CO,, SO,, NH,, PM10,
PM2.5, & 5 MSATs

Roadway
Characteristics

Cost Estimates Per Ton

Scenarios’ Annual Emission (via MOBILE6.2-based
Changes vs. Base Case lookup tables) ; Pollutant | Urban Rural
0 gttt ot I I ‘\ co $145 $70
. Predict Individual W\ vocs | $5900  $3900
—vemns Emission Species N e NO, $7.800  $5,200
J— (TS \ N CCoo==- --co so, $18000  $12,000
e PM2.5 $6,900  $3450
0 — — — — PM10 $6,900 $3,450
25 0182028 30 38 o s 50 55 60 65 (EU Example Cost, Defauts )
TEXAS TEXAS
Fuel Efficiency Fuel Use & Tolling Revenues
= General fuel efficiency relation to speed: = Fuel use is based on vehicle speeds & average fleet
fuel efficiency by year (including heavy trucks).
i, Y
357 \ = Toll revenues help determine project financing
S feasibility.
17 B ’
i wo 4 = Reported for analyst use (but not included as individual
20 components in B/C, NPV & other summary measures).
T & e o o Fuel use reflected in operating costs & emissions.
- o Tolling costs reflected in traveler welfare.
= Toolkit adjusts trend to account for fleet mix (heavy & light
vehicles) and average fuel efficiencies.
TEXAS TEXAS
“ ATIS, Speed Harmonization & H Advance Traveler Information

Incident Management Systems (ATIS)

= Includes Variable Message Signs, Hwy Advisory Radio,

= These strategies are assumed to influence nonrecurring Internet-based ATIS, In-vehicle route guidance, etc.
events & therefore the model assumes that these strategies = Travel time savings estimate =
will not significantly impact travel patterns. .
# of crashes per year x # of major incidents per crash
= Therefore, analysts do not re-run the demand model to x % of incidents during congested times
evaluate these strategies. x # of travelers on road exposed to ATIS strategy

= Frequency of events estimated based on # crashes per year, x % of those travelers who change route & save time
on the impacted links, as predicted by the Toolkit. x Avg. time savings per traveler who changes route.

Assessed impacts are in the form of changes in emissions, Final $ Benefit = Avg. VOTT * Total Travel Time Savings

travel times & crashes, depending on the strategy.

TERRS TERRS
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Speed Harmonization

= Assumes implementation during heavy traffic periods only, &
no substantial average speed change.

= Benefits estimated using a 10 to 30% crash reduction factor
on impacted links during times when SH is active.

= For example, if...
o100 crashes expected on the target links under normal conditions, &
0 60% of crashes expected to occur during peak times when SH active...

= Then, SH will result in approx. 6 to 18 fewer crashes:
0 60*(1-0.10)=6
o 60*(1-0.30)=18

THI UNIVIRSITY GOF

TEXAS
Part 2:
Case Study Applications

TEXAS

Project Costs & Capacity Benefits

Project Added Section

Scenario Cost Maint. Costs Capacity

Base Case (No Build) $0 $0 3080 veh/hr

Freeway Upgrade $71.8 M $430 kiyr 7640 veh/hr

Tollway Upgrade $80.5 M $1,200 kfyr 7640 veh/hr

Tollway w/ var. Pricing $80.5M $1,200 kiyr 7640 veh/hr
TEXAS
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Incident Management

= Estimates impacts based on incident duration reduction.

= Applicable where a lane-blocking incident will cause travel
demand to exceed capacity.
o This will cause a queue to build & extra delay to be incurred by travelers.

= # Lane-blocking incidents estimated based on predicted #
Crashes during peak times.

= In addition to travel time savings, emissions changes are
also estimated by estimating vehicle speeds & using
emissions lookup tables.

TERAS
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HAustin Case Study:
US 290 Upgrade

= 194-Link Network

= Trips grow 1.0%l/yr over 20 yrs
= 4 Scenarios:

Base-Case (No Build)

Freeway Upgrade

Tollway Upgrade ($1)

Tollway w/ Variable Mode Pricing -
= (SOV $1, HOV $0.50, Transit free, Truck $3) 7

00 0O

Toolkit estimates each
& scenario’s impacts & lists

results for comparisons.

TERAS
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H Results: Impacts over Time — Relative to Base
Case: Traveler Welfare

51200

Ereeway Upgrade

51000

H

e Tollway Upgrade

$Million Per vear
g

$400

Tolling by Vehicle Class

$200

$00 4 i ———

'
’&F 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030
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“ Results: Reliability Savings H Results: Hydrocarbon Emissions

" Tollway Upgrade 100

Tolling by
Vehicle Class

150

. Freeway Upgrade Freeway Upgrade

200

250

Tons Per Year

SMillonper Year
H

=~ Tollway Upgrade

-300

w00 " Tolling by
450 Vehicle Class
200

2010 2012 2014 2016 2018 2020 2022 2028 2026 2028

R b b bt
2010 2012 2014 2016 2018 200 2022 2024 2026 2028 2030

THL UNIVIRSITY OF THL UNIVIRSITY OF
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“ Results: Fatal & Injury Crashes H Results: Net Benefits by Category
0 —— = Main impacts come from Traveler Welfare & Reliability.
N Base Case: Grade Sep. | Grade Sep.| Tolling by
0 = Safety values are small NoBuild | Freeway | Tolway | Veh.Class
H ; Initial Ye
" In comparison. Monetary Benefits| SOM | S31M | so.om | s12m
- Traveler Welfare $0 $23.7 -$0.1 $5.0
Y e S Reliabilty $0 $70 | $04 | $63
e E Ungrad = Note: Safety changes Crashes $0 $0.7 $0.6 $0.7
—
] gy~ [reeway Upgrade represent Market or
el ~ P
. Seeal Economic Costs only
30 . ) e —— Base Case: | Grade Sep. |Grade Sep.| Tolling by
Tollway Upgrade — Tolling by Vehicle Class (not pain & suffering NoBuild | Freeway | Tolway | Veh.Class
35 N Design Life Year
or value of life). Monetary Benefits| SOM | $130M | $85M | $98M
<0 Traveler Welfare $0 $77 $22 $49
00 00 0w 016 018 2020 202 20 202 2028 2030 Relabity 0 52 $62 47
’&F Crashes $0 $14 | $15 $1.3
THI UNIVERSITY O THI UNIVERSITY O
TEXAS TEXAS
AT AUSTIN AT AUSTIN
[ . TR .
Results: Summary Measures Project Financing Evaluation
= Preferred Alternative: Freeway Upgrade
. . 290 Freeway | 290 Tollway | 290 Tolling by
= However both the Tollway Upgrade or the Tolling by Vehicle Project Financing ($M) No Build U e Upgrade | Vehicle Class
class alternative scenarios deliver substantial traveler benefits NPV of New Tolling Revenues $0 7 $16 . Iﬁm (\ / $209
. i - : NPV of Initial and Future Project Costs| $0 $56 $73 $73
while providing funds to finance the project. Project Financing Perspective NPV $0 [ 56 || [s144 | [ [ $136
Project Financing Perspective IRR N/A U NnA ) \241% )
Base Case: | Freeway Tolinay Tolling by Project Financing Perspective PP N/A \> 20 years/
No Build Upgrade Upgrade Veh. Class QS;S;P@M%V -:108 \:igg/ ( :443 Vi
Total Initial Costs $0 $71.8M $80.5M $80.5M
Change in Maint. & Operations Costs $0 $0.43 M $1.18M $1.18M
Interim Project Cost $30 M $0 $0 $0

Interim Project Year 2020 N/A N/A N/A - 290 lRWanbEW !Ellll ol Hel E |ng
et Present Value 0| S | sasM | sireM = cnpiionagiRataearedimirH olRiS: benefits while still

Internal Rate of Return N/A 90% 17% 30% A " STV DRHE !
Benefit/ Cost Ratio N/A 14:1 41 6:1 = fiamsvisatjieycetmsiierniih de e pmperqdroject costs.
Payback Period N/A 23years | 10.9years | 6.1years
& E + y M es of Project Alternatives ’&»
THE UNIVERSITY OF THE UNIVERSITY OF
TEXAS TEXAS
AT AUSTIN
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“Sensitivity Testing: B/C Ratios

0 600 Iterations Conducted on the Freeway Upgrade & Tollway Upgrade
(by veh. Class).

0 55% of all B/C ratio outcomes were between -20 and +30.
0 Median B/C Values: 045
2 Freeway: 10.3 04
a  Tollway: 4.0 035
0 Link capacity & link é 03
performance param’s § 0%
. N 8 02
were most influential gm aFreeway
(a and B). * o oTolway
0 Value of Travel Time, 005 ﬂ Ul]
. gy et ol [ 11 11 VSN e
Trip Growth Rate, & 3 3eiscRRsc.85585858
Demand Elasticity werealso £ S5552222353385858¢835°2
important. Benefit Cost Ratio
THL LNIVERSITY OF
TEXAS
AT AUSTIN

Unintended Consequences?

= VMT falls on I-35, but Increases system-wide.

Annual VMT vs. Base Case

3

— -135 Lane Reduction

= == 135 Vehicle Pricing

&

----- 1-35T0D Pricing.

Million VMT Per Year

|
|

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Base _Lane Reduction Tolling by Class _Tolling by TOD
1-35 VMT (K), Init. Yr. | 1211 1204 919 1054
% Change vs. Base - 0.6% 24.2% 13.0%
1-35 VMT (K), Des. Yr. | 1492 1441 1211 1354
% Change vs. Base - 3.4% 18.8% 9.2%

VMT Reduction on I-35

What Happened?

= Instead of foregoing trips or switching to
better times of day or modes, travelers took
longer, alternate routes to reach their
destinations.

TERRS

AT AUSTIN
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HAustin Case Study:
1-35 Demand Management

= |-35 Corridor, 8 lane freeway
= 218k to 250k AADT
= 5 mile segment

o Base-Case (No Build)
o Convert to 6-Lane Freeway
o Pricing by Mode
= (SOV: $0.50 / mi, Truck: $1.50 / mi)
o Pricing by Time of Day

= ($0.50 / mi: AM Peak, Mid Day & PM Peak)

TEXAS
Crashes and Emissions Increase
Fatal + Injury Crashes Carbon Monoxide
S P
20 | —-- L3 Vehice pricig %500 T =a 7
""""""""""" 1:35 70D Pricing Tl /
ST P
§ 1500 (e
150 & T,
£ 1,000 S R L LTYY S
100 - I
........................................ 7
50 — = 0

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

= Caused by increased VMT, but also by traffic to arterials
which have greater emissions (due to more stop-and-go
traffic) & crashes (due to more vehicle conflicts).

Break:
Coffee & Snacks
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Part 3:
Using the Toolkit

TERRS
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Toolkit Components (2)

= Trip Table Estimator (application, tdm_matrix.exe)

o Estimates a base Trip Table based on the existing network &
traffic volumes.

= Network Flow Estimator (application, tdm_flow.exe)
o Estimates traffic flows by user class, mode & time of day.
o Estimates traveler welfare.

= Toolkit Upload File (Excel, Upload_toolkit_file.xIs)

o Source file for user inputs to be automatically uploaded to Main
Toolkit File.

o Contains reference cells for network & new parameter value

’&F source documentation.

TERAS
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Toolkit Component Interaction

Toolkit Upload
File

Trip Table
Operational Main Toolkit Estimator
Toolkit File File
Network Flow
Estimator
Sensitivity Sensitivity
Testing Inputs Testing Outputs

’&» Upload Network Information & Parameters

TERRS

AT AUSTIN
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Toolkit Components

= Main Toolkit File (Excel, sketch_toolkit.xIsm)

o Holds transportation network, parameters, & project costs.

o Calls Trip Table Estimator & TDM to estimate traffic flows & TW.
o Facilitates sensitivity testing processes.
a

Estimates reliability, crashes, emissions, fuel use & summary
measures.

Q Develops summary measures & presents results.

= Operational Toolkit File (Excel, op_sketch_toolkit.xIsm)
o Used for Speed Harmonization, Incident Management & ATIS.
o Similar to Main Toolkit file, but does not use a TDM.

Utilizes Main Toolkit File network, AADTs & formulas to estimate
results.

TERRS
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Toolkit Components (3)

= Budget Allocation Module (Excel budget_allocation_module.xIsx)

o Used to assess best allocation of funds among multiple potential
project candidates.

= Sensitivity Testing I/O Folders (STinputs & STOutputs)
o Folders for storing sensitivity testing files & results.

A

TERAS
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Toolkit Component Interaction (2)

Toolkit Upload
File
Trip Table

Network Flow

Estimator
Sensitivity Sensitivif
Testing Inputs Testing Outputs

Run a project in the Main Toolkit File (e.g. capacity expansion)

Main Toolkit
File

Operational
Toolkit File

A

TERRS
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Toolkit Component Interaction (3)

Toolkit Upload
File
Trip Table
Operational Main Toolkit Estimator
Toolkit File File .

Network Flow

' Estimator

Sensitivity
Testing Outputs

Sensitivity
Testing Inputs

,&\F Run a project with Sensitivity Testing

TERRS

AT AUSTIN

“Toolkit Color Coding

= White [] Labels & Equations

= Green [_] Parameters

= Blue [] UserInputs

= Yellow ] Key Results

= Pink [] Travel Demand Model Outputs

A

TERAS
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“The Toolkit Upload File

= Purpose
o Ease of data entry
o Document network & parameter sources

= User Input Categories
o Required Link Information

Optional Link Information

Tolling Information

Time of Day Information

Parameter Information

Travel Growth Rates

0 oo oo

A

TERRS
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Toolkit Component Interaction (4)

Toolkit Upload

File

Trip Table

Operational Main Toolkit Estimator
Toolkit File File

Network Flow
Estimator

Sensitivity Sensitivity
Testing Inputs Testing Outputs

-&» Run an operational project (Inc. Mgt, Spd Hrm, ATIS)

TERRS

AT AUSTIN

HTooIkit Navigation

= There are over 70 worksheets in the Main Toolkit File
= The Navigation Panel allows for easy Toolkit navigation

A gt o i by by |
et ey et e s ity g |
eyt s iy o

n A SRS | button is located in the upper-left corner of

)& every_T oolkit sheet

TEXAS
HThe Toolkit Upload File (2)
= Enter Data in the Toolkit Upload File
m-w’wﬂ'ﬂwmm
= Then Import it back rmm—

into the Main Toolkit File eyl ot et e

Information
Talling ssdpmatson
Tim c# Duay bedoematace.

[ Paramete istomanies
[} Travel Growth Rates

File Name:  [Ugload_Tooit_Fileals

10



Developing Projects in the Main Toolkit File

= Project Types:
o Capacity Expansion (incl. new links)
o Roadway Pricing
o Reversible Lanes

Managed Lanes

Shoulder Lane Use

Traffic Safety Enhancement

Ramp Metering

Speed Limit Changes (via. FFS)

o

0O 0 0 o

TERRS
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Step 1: Verifying Parameters

Operating Costs, User Groups & Modes
o Values of time & reliability, avg. veh. occ., pop. distributions
= Safety Parameters

o Crash valuation, severity distributions
= Temperature, Emissions & Fuel Use

o Summer & winter temperatures, fuel use-speed relationship
= Sensitivity Testing
o Varying parameters & # of iterations

TERAS
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Step 2: Setting Time of Day Traffic Distribution
B

et |

= Up to 6 References may be used

= Distributions usually based on ATR stations
= Each Network Link will refer to one of the distributions
= Analyst sets % AADT, period start times & elasticity

wosn |

Project Fushustion Tessibit - Teme of Day Sets

el J

EIERECT T
2 e
0 B3 M et 26
o o om 2 70mwetinnT
3 [maaner Wl
L

T

e

i oy B THL UNIVIRSITY OF

[ gt boliles

irwergbogrs TEXAS

ot Fusa Bapra ek
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H Project Development in the Main Toolkit File
Step 1: Verifying Parameters  reyeroiectipuns

Generad information
= General Project Information e ) -

o Initial year, project life, base growth rate, discount rate
= Capacity & Reliability Parameters

o Free flow speeds, BPR alpha & beta, heavy veh. psg. car equiv. (PCE)

' Progect Leshuston Toofkt - Farsmeier ingad informaton

TERRS

AT AUSTIN

HVehicle Modes & User Classes

= User Classes — each assumed a base % of population with unique

VOTTs and VORs Value of Time and Reliability ($/h)
N [Total # User Types Used: 4

o Heavy truck driver User Type vor VOR | %of Pop.
1* $50.00 $50.00 5%

o Work-related travel 2 $3000 $30.00 10%
3 $10.00 $10.00 20%

o Commuter 4 $5.00 $5.00 65%

o Traveler - non-work-related e %

= Vehicle Modes — each User Class assigned a base probability of
selecting a given mode

a Heavy Truck Base Mode Split Probabilities and Mode Ct
User Type sov HOV2 | WOV3+ | Transit |Heaw Truck
o Sov 1 0 o 0 o 1
2 0359 0333 02 | oon2 3
o HOV (2) 3 0359 0333 02% | o012 0
a 0359 0333 02% | oo 0
o HOV (3) s 0359 0333 029 | oon 3
Gperating Cost
. Bus Toerta 5020 $020 | 020 | $0s0 | soso
THE UNIVERSITY 1
TEXAS
AT AUSTIN

Step 3: Developing the Base Network

et informaron

fone e |

= Create a Network Map
o Determine links & label nodes
o Remember, links are directional
= Ensure No Parallel Links
o Can model frontage roads using
on & off ramps
= All links must have Capacity &
AADT of at least 0.1.

TERRS

AT AUSTIN
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Step 3: Developing the Base Network (2)

= For each link, the analyst must enter:

o From Node, To Node, Length, Class (Freeway, Arterial, Collector,
Ramp), Area Type (Urban, Suburban, Rural), # Lanes, Land Use
& Median (arterial only), Capacity, TOD Reference

= For each link, the analyst may enter:

o Free Flow Speed, Crash Mod. Factor (CMF), Var. Capacity,
# Entr. & Exit Ramps (FW), and Time of Day-Specific Capacity

=
e
oo
s
o

THIL UNIVERSITY ©OF

i ¥+ NOTE: Easiest to enter using the Toolkit Upload File *** ] [ >\ A S

AT AUSTIN

[

Step 5: Adding Intersections, Example

Step 5: Adding Intersections, Example (3)

= No Link #'s for Woodrow, so 2
estimate AADTs = ‘-g
= Be sure to use the Entering N =
Traffic Volume I =

TERRS

AT AUSTIN

12/7/2011

H

Step 4: Setting Tolling Rates

Toling infermation
Bane Cmve ol

= Set Tolling Rates to Current Prices, by link, Time of Day,
and Vehicle Class (Mode)

[ 5
S0 M Sl 300 N0 | M0 MM o e W

TERRS

AT AUSTIN

Step 5: Adding Intersections, Example (2)

Interection mformston

= Identify Entering Links g it oy et
= Determine Area Type & Control s 0)
93 I 94
138 138 D 140 2222
12T @
O 137 7 137 139 o
95 l I 96
©)

TERAS

AT AUSTIN

Project Development in the Main Toolkit File

Now that the Base Case Scenario has
been developed, it is time to develop
Alternative Scenarios

A

TERRS

AT AUSTIN
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Step 6: Modify the Alternative Scenario Network

= Copy the Base Network

on——— |

= Then modify capacity, free flow speed, link type or any
other highway link characteristic, as desired.

TERRS

AT AUSTIN

[

Step 7: Modify Alternative Scenario Intersections

Sernaio 1

5 GO0 smmamamymmes| USING the Navigation Panel.
= Copy the Base Case Intersections.

= Then modify control type, crash modification factors or
other link characteristics, as desired.

= If adding an intersection, ensure that the intersection

physically does not exist in the base case scenario.
= |f removing an intersection, ensure that the
intersection is physically being removed (e.g. via
grade separation or street closure).

TERAS

AT AUSTIN

Step 9: Develop Project Cost Estimates

= Goto mmeersiimte | Using the Navigation Panel.

= Enter Initial costs for each scenario.

Comit Cant o 113 £ Sogrnsd | Bedge s [[ Unity & ooner || Contructaos ]
| tsessier | tsnassie | vecwen | srueserss || rasacom || sotears | soume comios | conmmcsen |
e 5 £l Ed = 50 auh aim
04 $1.500.008 k) k] bl $65,285,000 ok oo
e 34500000 $1,m00,000 ] = $2%, 108,000 oo EE)
04 £1.200,000 £ 900,000 £o] £} |73, 180,000 oW oo

N— :
e e Cotiion | Castevstion et
|_tommom | Mo Pumchenn | Crgnmeing | ngiresring | Cominqurcios | Comingencien | ineencs Coms
0w 50 =] oow L] oD 50 oW
2w 3652800 s aom » oow se aom
Ll 7338000 Eal aoN kol oo = oo
s sTamae 5 oo b aoe 52 oo

= If only a single value is needed, you can use Fixed
Costs only.

TERRS

AT AUSTIN
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H

Step 6: Modify the Alternative Scenario Network (2)

= Important note:
o If adding a link or a node in an alternative scenario,
be sure to also add it in the base case scenario.

o Analyst may use capacity & AADT of 1 for the new
link in the base case scenario.

TERRS

AT AUSTIN

Step 8: Modify Alternative Scenario Tolling Rates

5 GO0 Anwmathesemarios ot | using the Navigation Panel.
= Copy the Base Toll Settings.

= Then modify tolling rates, by time of day & vehicle
class, as desired.

A

TERAS

AT AUSTIN

Step 9: Develop Project Cost Estimates (2)

= Enter Additional Annual Maintenance costs &
Salvage Value.

= If a Maintenance & Rehabilitation project is required,
enter the year and M&R project cost.

Commirartion | Camaneesion [T =

Ersign BOW Pusihase | Enginesting Gt Cuningrnsies | inaivest Costs | Prajeut Costs

30 ] 30 [ % 50 ) 30
56,528,000 = 50 545,280,000 53 = ETLECE200
7,008,000 % 50 73,000,000 @ % 580,490,000
57,318,000 ) 50 57,180,000 ] 8 380,490,500
prrrre—
Mainiwnance | Saivage vatom | rojectvess | Project Com

50 % w0 90,095,000
3409203 2
51,130,263 =
31,130,283 o

TEXAS

AT AUSTIN
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Step 10: Estimate Projected Travel Growth

= [f certain areas are predicted to grow faster than other
areas, navigate t0 s |

= All traffic will assume growth at the base rate, unless
otherwise specified by the analyst.

= Traffic Growth estimated at average of production &
attraction rates.

Intual Taar Dutige Tasr

Produtter dremts arac P
Basa ininal | Inims ninl | Amernate | Lt Aierate Lt

Mode | Grown | Grows Growth | Growis &ate | Grewan | Growsn fate | Growss

] S0 SoW 1] FFEL) FEEY

H 1= ook 20w e 208 anem

’ﬁh 3 am aow | zow | 4aem FI T

TERRS

AT AUSTIN

[

Step 11: Running the Travel Demand Model

= Now that the alternative Scenarios have been
developed, navigate to M| and review the

Input Summary Checklist: T

e put s vy Lok Confiperatson - Al Soensnio L

~ Iiemberof sconarios

Te Lisk Eetwemd o0 A Links
Link Lengths Ensered on 48 Lisks
[Road Class Entered.on All Links
Area Type Entered on A1l Links

8 Lanes Emteeed on & Liniks
Capanity Entared on All Links

Winter Tempesaturs
7|l Summer Monshy

= If everything is OK, and parameters look properly set,
you can begin the Travel Demand Modeling process.

TERAS

AT AUSTIN

Step 11: Running the Travel Demand Model (3)

= Press et e e e | to begin.

= The Status Bar & Sensitivity Testing Bar (if
conducting S.T.) will inform you of your progress.

= |
| L 1
[prenimir |

= For a 194 link network, initial & design years for base
case scenario + 3 alternative scenarios, this may take
~1 hour.

TERRS

AT AUSTIN
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HStep 10: Estimate Projected Travel Growth (2)

= In this example, traffic originating at Node 1 and
traveling to Node 2 will be:
o 2.5% higher than the base rate in the initial year.
o 35.65% higher than the base rate in the design year.

i e et aar
Proguttsse Gromth 21 P
Easa inivad | Inisisd el Ararrate Life Ajrereate (T ]
Mode Growtn - Growmth | Growi Rate Groweh Rate | Growtn
i S0 Som /I-*\ m
H wm [ 20w e

aow
eow] 20w | s o8 Teew]

TERRS

AT AUSTIN

H Step 11: Running the Travel Demand Model (2)

= Check and set the Travel Demand Modeling Settings:

o Do Ere e

s gt s st e ey | = Analysis Year: Do you want to run
the TDM for the Initial Year (1Y),
o Design Year (DY) or both (All)?

[t ermarts (75 Boss e e, o A8 120 |
b 0 00 = = Scenario: Do you want to run the
i e ety | TDM for one alternative scenario
e (1, 2, or 3), the Base Case scenario
5 It At e Pt 1 (Base) or all scenarios (All)?
e Computionai sty | = TDM Process: Do you want the
TDM to run one process at a time or
: all processes without stopping?
i THI UNIVERSITY OF
TEXAS
AT AUSTIN
Travel Demand Modeling Process
Prepare Input Data Read TDM Results
l l Main Toolkit File :
| T Crowh | Network Files |
| param. Files | Traffc Volume | Estimate Trip Matrix
Files
3 Trip Table
B: T q
Estimator
Output Traffic
Network Flow Yolumes
Estimator Output
Summaries
’ﬁh Estimate Network Flows
If conducting Sensitivity Testing, N input files will be generated, the bl ',“‘“ 105
TDM will run N times and results will be read and recorded N times. I [ >\ ,J\ A
AT AUSTIN
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“ H Project Development in the Main Toolkit File
Step 12: Interpreting Results

= 6 types of Toolkit Output results:

Toolkit Output Summary
Summary Charts

Traffic Link Comparisons
Impact Category Summaries
Individual Scenario Sheets
Sensitivity Testing Results

Break:
Coffee & Snacks

[ R = R = A

TERRS

AT AUSTIN

TERRS

AT AUSTIN

H Step 12: Interpreting Results
Output Summary (2)

“ Step 12: Interpreting Results
Output Summary

= Reports scenario cost information (taken from
user entry)

= Reports monetary benefits & summary measures

TEXAS

AT AUSTIN

290 Talling by vamitia
Seararion toBulld_| 150 Preweay Upprade | 330
130 Telling by Vahicle s Monatary Benahes $223,202 008
i o Builg | 190 Framwwy Upgrade | 190 Teled Framway [ alters
gt ot Wy 50 % @ = alinpony
30 55,528,000 57,338,000 57,318,000 erasnas
Corstrueten 30| 385,280,000 572,120,000 573,180,000
Cunar 30 $a 80 ] R
Tetalinitar Geats T e = 78
T30 Teling By VAR Trevalas Waltery 58
| . MoBuld | 90 Frmemey Uppiade | 190 Telbed Fraemay Cuss Matintssy @ .42, 132,
[Foral inirial fear Costs Crushes 50 LOAE L r L
(Crang im dnrusl Maint. B Oper stions Corts 0] B 443550640 116.195.343) BAAT.5T.514
alimed End of Lie Sabvage Vata sel 50 50 £ ST e [P
etunm Praacs Cose 510,000,000 % % % avesn [costhaie ” 1 3
m Froject Yaar e a| 2| o] [Pagbach Facica_ WA | [X] 11.7] 11.1]
THI UNIVIRSITY OF THI UNIVIRSITY OF

TEXAS
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H Step 12: Interpreting Results
Output Summary (4)

“ Step 12: Interpreting Results
Output Summary (3)

= Reports changes in crashes & emissions, measures that
the analyst may choose to not monetize, or fully monetize
(e.g. value of life).

= Contains project financing measures, comparing
scenario cost information against projected revenues.

g Build 290 Freeway Upgrade s
Annual Tall (Thousands 5} Initial ¥ Design Vr Initial e Design Vr el A & T Do ST
Total 5122,045 $121,430 5122,096 $121,636 prr Sl S r] ey
Change so S0 S0 " 5156 Catagory:  Major Injury [ 06
et Injury o ]
250 Tolling by Vehicle Possible Injury o )
JectFil NoBuild | 290 Freeway Upgrade | 290Tolled Freeway Class Fropersy Damage Only o o
NPV of New Tolling Revanues. 50 $199,087 $231,440 Tenal injury + Fatal o ° z B
NPV ofInitial and Future Project Costs 517,540 573,245 590,080 520,080
Project Financing Perspective NPV 517,540 572,464 510,007 $121,361 T i T | cemwny Upgrade
Froject Financing Perspective IRR NjA A 2225 26.6% s age Ayl Evisad Trtial e Daaign v ritial Ty Cusign®t
Project Financing Perspective PP nja >20years 66 55 Ervaasions [WC ) o 233 3431
[ 50 505,259 5188735 $220,107 Tees) <o o (] 1424 “BAE
|Agency Perspective NPV 517,540 5432,795 5297,742 5361,967 Hox o 8 10y of
€2; o ] 78 TTSE
) o o ag 20
THI UNIVIRSITY OF THI UNIVIRSITY OF

TEXAS

AT AUSTIN

TEXAS

AT AUSTIN
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“Step 12: Interpreting Results HStep 12: Interpreting Results

Output Summary (5) Summary Charts
= Reports travel behavior changes, for time of day and = 19 Automatically generated charts for...
mode SplitS. o Traveler Welfare
wim = T 22 o Reliability Costs
nivial ¥y v Basign iy o Crash Costs
NN 1% 18.1% N
17.5% 15 17.6% o # of Fatal and Injury Crashes
b n L o Emissions Quantities
. Srs ’;;‘v . o Tolling Revenues
Mo Build 250 Fimaway Upgrade o VMT
Emw T oepw | W e o Fuel Use
158 T8N TN Tism
ey Fry ey e = Charts generated for total values
o ors oM oM .
1M 1o 13 s & change vs. base case scenario.
Tt vy of T kRSt 08
TEXAS TEXAS
“ Step 12: Interpreting Results HStep 12: Interpreting Results
Traffic Link Comparisons Impact Category Summaries
= May be used to quickly compare traffic volumes & speeds on = Reports estimated costs in each year for a given
certain links across scenarios. impact category, including... e
= Reports AADT, Avg. Speed, PM Peak Speed & Changes vs. € sne e ime  ghe
Base Case Scenario. o Traveler Welfare O
o Reliability ¢ oG am am w
£ 250 s143 S147 225
o Crashes § s ma s sme
? S3%e 1] 328 sns
o Emission Come o aw s
o Fuel Use, Tolls & VMT O e
S R B wm o wn s s
as i a8 §453 Saar a8
[mimial Vaar Com FI1E4E  [Mlilsme " 478 Sama S470 s
= Enter Link #'s here to see different link comparisons. . ST (Mittoes) B omm Mm e s
2arnge 2erums Coans 0060 (Minoe) e 5:: ’ﬂ :::
sy tomemntn | Csvew | e e
T e m 63 58T 56 SeA
el vear Souss $320.57  (Wiikgrg} 3, e Ses L.
T v o e AN, s T s on
T}: X AS [ —— s‘l:x iy t— T}: X AS
“ Step 12: Interpreting Results H Step 12: Interpreting Results
Individual Scenario Sheets Individual Scenario Sheets (2)

= Each sheet estimates impacts for a given scenario & year

o Volume Outputs
= Foundation of all other results
= Receives link-volume TDM results & TW estimates
= Estimates fuel use, speeds & reliability

o Link Crashes

o Intersection Crashes

o Emission

= CAUTION: Please refrain from reporting these results! The
Toolkit is intended to be much more accurate at the aggregate
level than at the link-specific level.

THI UNIVERSITY OF

TEXAS

AT AUSTIN
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“Step 12: Interpreting Results
Sensitivity Testing Results
= Results provided for 65 key measures

= Also provides individual trial outcomes for further analysis (for
example, histograms)

B/C Ratio
e P e i
(i e ooty [ R — Frov g
" wn wm m prosssm—— prpenhifielid
130 ot traemon i wm um pressssssm— assEn 3
50 oty vt com wa s um presss— @ 30yernn
Total Intal Taar Emsations - e | IORBER 1 BESSLE
Tamy) dge |_ata | ain prossressmmmy st 3ivees
oo (e B — e 2umim amme
220 ey Lvgrnte un  wme on atten 3 maens
230 vt Frvemey ux  mu ow
mu_ mm mn
7 outcomes 7-15
Analyst can accept the probable 1 outcome 24
range, or explore what caused 1 outcome 702
the outliers. 1 outcome -5.7
THI UNIVERSITY o1
TEXAS
AT AUSTEN

“ Developing Projects in the Operational Toolkit File
Step 1: Code the Network in the Main Toolkit File

= In order for the Operational Toolkit File to run properly, the
targeted links must be coded in the Main Toolkit.

= Users must input link information for the base case scenario,
including traffic volumes, # of lanes, etc.

= Record the link numbers, then close the Main Toolkit File.

Gl a

gl BN B T 0
2| 4| fue e '
1|1 | e e i1
N N e
P R - s
P T T T Ty
B T e .
R e 1

THI UNIVERUTY OF

TEXAS
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Step 3: Modify strategy-specific parameters

= ATIS
o % Travelers informed by ATIS
o % Informed travelers s e e gl
changing route Teral  vaniriat sn mparnad Uy AT
. . 4 lncigants daring Ceagastas Timas
o Average travel time savings L Blaching Sugidarts s Bt

for travelers changing route
dsrog tnsbbens xssninn Poturs]
dbragn Incident CurEicn win N

= Incident Management
Masspemantinourt)
o Average incident duration with PR T—————
o darvgn W Trecs Trae
incident management S g Sudogs v
= Speed Harmonization e
o Crash Reduction Factor

THI UNIVERUITY OF

TEXAS

AT AUSTIN

12/7/2011

H Developing Projects in the Operational
Toolkit File

= Project Types:
o Advance Traveler Information Systems

= Impacts: Travel time savings

o Incident Management
= Impacts : Travel time savings & emissions

o Speed Harmonization
= Impacts : Crash reduction

THI UNIVERUITY OF

TEXAS

AT AUSTIN

H

Step 2: Verify the Summary Input Information

= Whatis the project
design life?

= What are the projected
traffic & incident growth
rates?

= When will the strategy
be active?

= Whatis the average
duration of lane blocking
incidents?

= How much traffic is

present during peak

times?

| TN T |
I T

THI UNIVERITY OF

TEXAS

AT AUSTIN

Step 4: Modify link-specific characteristics

= Ifindividual links are assumed to have different characteristics
than the default, they may be modified by the analyst.

— e T
s | am | o | s ..

= ATIS:

1owma | 5 s

C Ty ey

= IM: '., ‘“""" e lteresal ber

1m0
Loammn
TR Cmee

THI UNIVERUITY OF

TEXAS
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H

Step 5: Develop the Engineer’s Estimate

= Cost information layout is identical to the Engineer’s Estimate
in the Main Toolkit File.

Tl T =T T
Dacvan

et | e Pl ppriviing) hpwdniy [TNPRI pastanmg jpyovsigy psiiey
o] & el £ £ £ W o o o £l
fid L » R el - b o LY Ll b faotn
e Ve apEent L] " $100.000 » » 100,000 L) L) ] $300.000
28 38 i see ®B il Ao ooe LY L) ® pEET )
el [ P Ovarbsd & | Ovarbrnd &
ComiCo |  Dwign | SOWPemtass | Inginswng | lngnsasing |Consinges imdirwct Coms | imdwwct Com
cC o~ 2 »® EE) = ) " am 3
s = = aom = o b i
(T —— ) () = s e com = o =
= = = oo = am = am =
———— et | e
foop gy | " can Plomiron
o £ 55 % e = W £
e ) ) ® [ seneen *® »® Bl
ncoars araperart £l E ] s t swa0m 5 u $300000
5= B £ [ mozes = ) A3
T T T
N | suagevaee | Progor e | s com
Bl " »
e nmee | s
e et e gt tum e L
smme |
Step 7: Review Results
= Project Summary Sheet is similar to that in the Main Toolkit
File.
e ] ] =
romcicom oo 3o 5 =
Comracmon 0] 8100 50¢4 $108,000 8
D ) = =
T
e o
etart o vt Voot
et Pt ot
s g vese
Tovei T Tovvgs
erainas
TH UNIVERSITY 1
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Capacity Addition

time of day.
Lira Chasactevistics
From | To | [t Link Yoo Wariabis
ke Lk N i\ | e BLsn gg)
T B B T : 1
ER I R o | R E |1 ]
1| 2 | @ |eemsieep: | el | = s
4| w | 1 [EEwopl.TTas 7. 1l B (157 ®
3 | w0 | 15 |urwopt-Lamer <114 7 e 1 (e ®
L3 © 18 18k emar-io0p | |1 1 ] L)
7 ] 18 185 amar - 35 1 1 i 3 L]
o | 16 | 35 1S emar || | )
s | s | 1w jux I [X3 3 ®
ek Pestoemance Parameton |/~ wﬁnmvmﬂw_n?
Link Capacty \BPR Formela BR Formula( AN Peak  WaDay  PMPeak  Evenieg
@ asgha mees  Ncapacity  Cupacy  Capasty  Capaeny
[ 55
310 om 33
e om 33
o e 53
ans. am as THL UINIVIRSITY 0
30 () 33
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H

Step 6: Import Data from the Main Toolkit File

= Ensure that the Full Toolkit Worksheet Name in the
Summary Input Information sheet is correct.

[Full Toalkit Worksheet Name [sketch_toolkit.xlsm

= Press the “Import <Operational Strategy> Data” Button.

Import Incident Management Data

= The Operational Toolkit File will open the Main Toolkit File,
import traffic volumes and estimate crashes & incidents.

THI UNIVERSITY OF

TEXAS
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How are different
Project Types modeled?

THI LNIVERSTY €F
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Road Pricing

= Tolls can be set vary by time of day & by vehicle class for
each highway network link.

= Adjust Base Toll Settings as applicable.

GaTe Nvigation Panel | Copy Base Toll Settings |

M Dy ol Semtings I ]

whucie (“vehicle ) Vehicle Vehicle Vehiie Velce | Vehicle Vehice

Clasa  Claess NCuss1/ Clws?  Clas)  Classd s | closl  Cland

Wm &N | 9B W0 D Rw o6 [ en oo

S s o s 00 07 s sou

5000 SLS | 5038 SO SO0 S0 SLOS | 5035 S0

o0 i 01 B N R0 Sl o o

s fos0 [ 3 MW S0 w0 o | M s

SU0 S0 | 5030 SMI0 U8 S0 S0 | 020 S0

fooe  s040 020 0w e 00 040 020 0w

sa00  sos0 | 5030 S0 S0 sae0 e | s saw
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Ramp Metering & Shoulder Lane Use

= Ramp Metering:
o Reduce on-ramp link capacity (to protect main-lane flow).
o Reflects extra time required to access freeway.
= Shoulder Lane Use:
o Increase Freeway Capacity during peak periods using
variable capacity feature of Toolkit.

Experiences with Shoulder Lane Use Use

IStrategy ILocation \Capacnt Increase Observed
[11.5' lanes & 10' shoulders  |Hessen, Increase of 1150 vph in each
IGerman direction

[Four 11.5' lanes & 6.5' 1660 vph in one direction &

ishoulders converted to one  [Paris, France (1070 vph in the other.
|L0' lane & four 10.5' lanes.

[Up to 50% capacity increase
~[11.5'lanes w/10.5' shoulders |[Netherlands similar to regular lane add).

TERAS
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“ Future Work (2)

= Develop a transit module

o Fixed routes and stops, variable service frequency, bus capacity
and comfort, and more realistic cost structures.

o Mixed assignment of highway-transit traffic assignment.

= Desired Other Work
o Rely on MOVES emissions rates.
o Implement HSM & historical crash rates for crash prediction.
o Non-motorized travel.

A

TERAS

AT AUSTIN

Thank you for your time!

i |
e '(—i'r.‘a il—:-'—'—' 0

Questions & Suggestions?

http://www.caee.utexas.edu/prof/kockelman/

TERAS
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H Future Work

= Recognize fixed node-specific costs
o Analysts to specify parking costs, access times & headways.

= Testing & Verification
o Test more scenarios to ensure results make intuitive sense.
o Compare Toolkit results to full-scale, demand model results.

= Texas Implementation
o Code additional networks for Texas cities & regions.
o Conduct toolkit training for on-site planning staff.
o Enable MPO-model predictions as inputs to NPV calculations.

A

TERAS
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Conclusions

= With shrinking budgets and expanding needs, we must invest
our transportation funds wisely.

= The PET allows one to anticipate & compare a variety of
operational & capacity expansion strategies’ outcomes.

= PET evaluates project impacts in the form of travel time
savings, operating costs, reliability, crashes & emissions.

= PET quickly identifies project alternatives with greatest
potential to positively impact transport systems.

= For capacity-expansion projects, emissions & crash benefits
appear dwarfed by traveler welfare & travel-time reliability

& impacts.
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