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FRA GradeDec.NET Crossing Evaluation Tool Overview

A cloud-based application and decision support tool for the identification and evaluation of

highway-rail grade crossing (HRGC) upgrades, separations, and closures; as well as a support tool
for the allocation of Federal funding.

e Calculates predicted accident risk at the
crossing, corridor or regional level

* Analyzes the safety impacts of HRGC
improvements

* Performs benefit-cost analyses of HRGC
improvements

e Assists with multi-year HRGC improvement
planning

e Supports HRGC closure or elimination planning
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How to Register and Access GradeDec.NET

https://gradedec.fra.dot.gov/Login

** Or search “FRA GradeDec”

BEE An official website of the United States government Here's how you know
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GradeDec.NET Crossing Evaluation Tool

The Federal Railroad Administration developed GradeDec.NET, 3 highway-rail grade crossing investment analysis
tool, to provide grade crossing investment decision support. GradeDec.NET provides a full set of standard benefit
cost metrics for a rail corridor, & region, or an individual grade crossing. Model outpur allows & comparative analysis of
grade crossing alternatives that are designed to mitigate highway-rail grade crossing accident risk and other
components of user costs including highway delay and queuing, air quality, and vehicle operating costs.

GradeDec.MET is intended to assist state and local ransportation planners in identifying the most efficient grade
Crossing investment strategies. The GradeDec.NET modeling process can encourage public support for grade
crossing strategies, including closure and separation, where project success often depends on getting the community
involved in the early planning stages. GradeDec. NET computes model output using & range of values for many of the
madel inputs. This process allows individual stakeholders to influence how different investment options are weighed

and evaluated.



https://gradedec.fra.dot.gov/Login

I Predicted Risk

* GradeDec calculates predicted accident risk at the crossing, corridor, or regional level

* Provides the choice of three predictive risk and severity models:
o The New APS, APS, and HSR models

* The New APS model was developed using two sources of FRA HRGC data:
Grade Crossing Inventory System (GCIS) Data (Form 71)

Highway-Rail Grade Crossing Accident Data (Form 57)

 The same data sources are used to calculate the predicted accident risk, namely variables:

©)
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U.S. Department of Transportation

Annual Average Daily Traffic (AADT) Count

Total Trains = Total Daily Thru Trains, Total Nighttime Thru Trains, Total Switching Trains
Maximum Timetable Speed

Crossing Surface Material

Location classified as Urban or Rural

Warning Devices: Lights or Gates
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https://data.transportation.gov/Railroads/Crossing-Inventory-Data-Form-71-Current/m2f8-22s6/about_data
https://data.transportation.gov/Railroads/Highway-Rail-Grade-Crossing-Accident-Data-Form-57-/7wn6-i5b9/about_data

I Simulating Improvements

Safety impact and benefit-cost analysis of HRGC improvements

GradeDec provides users the ability to simulate highway-rail grade crossing upgrades, separations,
and closures, which allows the user to compare results and evaluate for safety and cost benefits of

various updates.

Simulated analyses can be done at the

at the crossing, corridor, or regional

level

 Up to 600 grade crossings can be
analyzed simultaneously

* Crossing results can be viewed at
the individual level, or across a
corridor or region

( U.S. Department of Transportation
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Corridor vs Region Schema

CORRIDOR

1 Features:

O All HRGCs on single rail alignment
O Rail traffic uniform in corridor

U Closing or grade separation = reassignment of
highway traffic in corridor (optional)

REGION
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] Features:

U HRGCs within region on multiple alignments

U Rail traffic varies by HRGC

U No traffic reallocation with closure or grade separation
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Purpose(s)

GradeDec Pages

I Use Cases

GradeDec Results

Safety Analysis

Calculate accident risk and
impacts of improvements

Data Management,
Crossings,
Import,
Parameters

Annual predicted accidents by
HRGC by severity category
Cumulative risk in corridor or
region

Benefit-Cost
Analysis

Calculate benefit-cost and risk
analysis of improvement
programs; analyze safety, delay,
and user cost impacts; support
resource allocation and
investment decisions; support
planning processes

Data Management,
Crossings,
Import,
Parameters,
Scenarios,
Simulation,
Results

NPV, BCR, ROR

Cumulative benefit by benefit
category

PVS by benefit category by
crossing

Above metrics as MC
simulation outputs (i.e.,
probability distributions)

U.S. Department of Transportation




I Manage Data
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Data Management
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Settings for the selected corridor
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Dezcnphion St Emprs
Diady Passenger Trans 3
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Adiow Capital Programming
Efsciensys Facior, New Technoiogy 1
Effectveness Faclor, Nes Technology I
Efsceness Facior, New Technology 3
Detaull comdor for Bhe dalased?

L5l Moaded G204 112800 AM

Navigation Menu, Status Bar, Data Container,
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I Safety Analysis Workflow

Workflow GradeDec Page

Create and/or select a dataset Manage Data
Create and/or select a new corridor or region Manage Data
Import or Quick Import HRCG data Import, Crossings
Set values for corridor or region Manage Data
Verify default values and modify as needed Parameters
Verify and refine data, assumptions and choice of alternative case Crossings

Select safety analysis model (New APS, APS, HSR) and calculate predicted risk Crossings

Review data results and risk charts Crossings

( U.S. Department of Transportation
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I Manage Data

Selecting or creating a new dataset

Create Dataset

Create New DataSet
Create new dataset from sample data
O Create new dataset by copying an existing dataset

DataSet to copy:
Initial dataset

Mame of the new DataSet:

B
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U.5. Department of Transportation

ERIEIEE Federal Railroad Administration
Dataset: Schema: Corridor:
A Manage D Imitizl datzsat Corridor South Empire

= Crossings

Import Grade Crossings
Import  Oplions and Criteria

Scenario:
Strong rail growth

Hello, Janine McFadden@dot. gov  Profile Log out

Results:
Placeholder - Commidor Model

Scenario

FLORIDA - m

= Pamameters

Select county(ies): View map * Multipie s=lections will add whele counties m Dri” down to State’ county
o e (or counties), and city (or
= [7] msronoE cities)
S Resufts MONROE
£ e - In Corridor Schema,

Select subarea(s) within the selected county: MIAMI-DADE

. o

BROWNSVILLE

CORAL GASLES

Selected Areas
FL, MIAMI-DADE, WHOLE COUNTY

Create list of comidors in selected areas

Select commidor(s) in selected areas:

a (=]
FEC #NWA #MA MAIN 15 crossings

FEC #NWAENA MAINLINE 1 crossings

WA =N Fort Lead 1 crossings

View selected inventory records

)

U.S. Department of Transportation
Federal Railroad Administration

corridors of HRGCs are
identified by matches of
AENTURA Branch AND Division AND
Subdivision

l

Can set threshold criteria,
such as AADT, number of
trains, 5-year accident
history, etc.

Can specify the Alternative
Case warning device type
for each Base Case
warning device type

Delete

Select individual corridors from the list

* Click Go

* Click View selected inventory records to preview
the crossings before importing

] Click [nglelelga @155 1a1=8bEI | to process the import

10




Manage Data

Settings for the “new” selected corridor

U.5. Department of Transportation

. . . Hello, Janine McFadden@dot gov  Profile Log out
Federal Railroad Administration @dotg d
Dataset: Schema: Corridor: Scenario: Results:
Miami Dade Corridar Miami Dade Strong rai growth Placeholder - Comidor Model

Data Management
.

Corridor Schema Regional Schema

m Scenaric Results Set
o e o o et

S e W

I
R v

Corridor 10 o
Daly Paszenger Trains o
Daily Freight Trains o
Daily Switch Trains [+]
Rail TOD Distribution Uniform
Rail TOD Distribution - Freaght Uniform
Rail TOD Distribution - Switch Unifiorrm

Signal Synchronization?

Allow Capital Programiming?

Effectiveness Factor, Mew Technology 1 0.5
Effectiveness Factor, Mew Technology 2 05
Effectiveness Factor, Mew Technalogy 2 113

Default comidor for the dataset?

Last Modified 53072024 11:45:00 AM

Federal Railroad Administration 11

(./ US. Department of Transporiation Time-of-Day (TOD) Distribution of Traffic = Exposure (defined as number of trains X AADT)




I Crossings - Quick Import by Crossing IDs

4

v o GradeDec MET Crossing Emlua: X Gradedec x e = o o
<« » O | 5 bips/gradedecfradot.goviges e ) i
U5, Department of Tranupartabien:

Fideial Railiasd Administeaticn
Datanee

il catasat

omdor Repor (AP586

dor Repar {New AF5)

derabé HSR Regon

Import GCX

Quick Import
Import crossings fo

Import Up to 5 Crossings

Enter below the identification number(s) of the crossing(s) to import to the

current

Crossing 1

Crossing 2

e Caectoar Camatml Crossing 3

Crossing 4

Crossing 5

U.S. Department of Transportation Import Crossings
@ Federal Railroad Administration




I Safety Analysis Workflow

Workﬂow GradeDec Page

Create and/or select a dataset Manage Data
Create and select a new corridor or region Manage Data

Set values for corridor or region Manage Data
Import or Quick Import of HRCG data Import, Crossings
Verify default values and modify as needed Parameters
Verify and refine data, assumptions and choice of alternative case Crossings

Select safety analysis model (New APS, APS, HSR) and calculate Crossings

Review data results and risk charts Crossings

( U.S. Department of Transportation
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I Parameters

Generate

* All parameters are set to national Parameter

Report
average default values
. GradeDec a i;;:z:;:;;;’::’:?:;n::n Hello, Janine.McFadden@dot.gov  Profile Log out
e All parameters can be edited
Y Manage Data Miami Dade Corridor Miami Dade Strong rail growth Placeholder - Comidor Modal

* Parameters groups include:
* Vehicle emissions

Model Parameters, Traffic Distributions, and Other Data
Other Data

e Fuel burn rates .i:::;;1i::;::::azziz:z;mm. I
* Device effectiveness rates o =
* High speed rail accident types e . :
* T-O-D traffic distributions -
* Diurnal traffic direction . : .
* Crossing device costs o :
 Supplementary safety ‘
measure costs - ]
Q il amroad Aamimstation 14




I Crossings

GradeD e U.5. Department of Transportation Hello. Janine McFadd dot Brofi L i
= =E Federal Railroad Administration llo, Janine.Mc Enihictony rofle 0g ou
Dataset: Schema: Caorridor: Scenario: Results:
Miami Dade Corridor Miami Dade Strong rail growth Placeholder - Comidor Model

. Quick Impart Crossings in the Corridor

Download Crossings to CSV File Ed't data by
Set Detault Costs (Selacted Crossing)

MP:352 86 ID:272596F FEC - NE 203RD ST LlEERLmEETL 7 |nd|V|dua|

MF:353.18 ID:2725980 FEC - NE 186TH ST . Crossin
MF:353.6 1D:272602R FEC - NE 178TH ST CrOSSI ngs g

MF:354.7 ID:272604E FEC - NORTHEAST ONE HUNDRED SIXTY-

Generate HSR Report THIRD STREET | in SEIGCted
R corridor

Set Default Costs (All Crossings)

Parameters

Generate Cormidor Report (APSE6)

Generate Corndor Report (New APS)

MP:356.21 ID:2T72610H FEC - NE 1235TH 5T
More Oplions ~ -

MO.IET 47 IN-IT9R1TALCES  ME $7RTU ST

Selected Crossing MP: 35 D: .

Edit All nelude in analysis

Edit All Milepost 35

Edit All Craossing ID 272T1TK

Edit All Description FEC - MW 27TH AVE
Edit All Urban?

Edit All Faved?

Edit All Rank T

Edit data items across all Groups of
crossings in selected corridor crossing data

15
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I Crossings — Devices

Selected Crossing MP: 3.5 ID: 272717K

Edit All Base Case Device Gates
Edit All Base Case Supplementary Safety Measure Honz
_
Edit All Alternats Case Device Mew Technology 1
Edit All Gternate Case Supplementary Safety Measure Mons
Edit All X

Alternate Case Device

Data for all Crossings in the Corridor

272T17K 35 FEC - NW 27TH AVE -
272396P 35286 FEC - NE 203RD ST Fassive

272598D 353.18 FEC - NE 186TH ST

272602R 3538 FEC - NE 179TH ST

272604E 3547 FEC - NORTHEAST ONE HUNDRED SIXTY-THIRD STREET

272600N 35612 FEC - NE 1415T ST

272610H 356 31 FEC - NE 135TH 5T

272612W 357 42 FEC - NE 125TH 5T

2726130 35835 FEC - NE 107TH ST

272617F 35943 FEC - NE 96TH ST

272618M 359.75 FEC - NE 6TH AVE

272620N 360.45 FEC - NE 82ND 5T

272621V 360.61 FEC - NE 79TH ST

2726271 36213 FEC - NE 54TH ST

14 tem(s) Page number 1

U.S. Department of Transportation
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I Crossings - Highway

U.5. Department of Transportation

GradeDec Eederal Railroad Administration Hello, Janine McFadden@dot gov  Profile Log out
Dataset: Schema: Corridor: Scenario: Results:
Miami Dade Corridar Miami Dade Strong rai growth Placeholder - Comidor Model

Crossings in the Corridor
MP:3: i

[:272596F FEC - NE Z03RD ST

Parameters

18 10:272588D0

NE 186TH ST

02R FEC -MNE 178TH ST

Impsort

4E FEC - NORTHEAST OME HUNDRED SIXTY-

12 1D:272600N F

1 1D:272610H

General Devices Highway Rail Cost APSModel HSR Model

ltem
Edit All MNumiber of Lanes 4
Edit All AADT 38000
Edit All Percent of trucks 8
Edit All of this, traflers o
Edit All FPercent of buses 0
Edit All TOD Distribution of auto traffic Uniform
Edit All TOD Distribution of tnsck segment Uniform
Edit All TOD Distribution of bus fraffic Uniform
Edit All Traffic direction auto Balanced
Edit All Trafic direction trucks Bzlanced
Edit All Traffic direction bus Balanced
Edit All nce from closest intersection 0.1

Edit All Traffic Managemant Messuras?

( U.S. Department of Transportation
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I Crossings —

Rail and Cost

MP:356.31 ID:Z7T2610H FEC - ME 135TH 5T

MDIET A7 IN-IT9RT

C #7RTU ST

elected Crossing MP: 351D 717K

Deval_]

APSMMEI HSR Model

Edit All Mumber of Tracks
Edit All Minimum block time {secands)
Edit All Mazdmum Timetable Train Speed (mph)
Edit All FAverage Passenger Train Speed (mph)
Edit All Ayverage Freight Train Speed (mph)
Edit Al Average Switeh Train Spead (mph)
Edit All Surface

More Oplions ~

Selected Crossing MP: 3.5 ID: 272717K

General Devices Highway m Model HSR Model

Edit All

Edit All

Edit All

Edit All

Edit All

Edit Al

Edit All

Edit All

Edit All

Edit All

Edit All

Principal device - Base Case Ann. Oper. & Maint Cost (000 5}

Principal device - Baza Casa Ann. Other Ufecyele. Cost (000 3)

Principal device - Alt. Case Ann. Oper. & Maint. Cost (000 5)

Principal device - Alt. Case Ann. Cther Lifecycle. Cost (000 3)

Principal device - Alt. Case Capital Cost (000 5}

S5M - Baze Casze Ann. Oper. & Maint Cost (000 5)

S55M - Base Case Ann. Cther Lifecycle. Cost (000 5)

S5M - Alt Case Ann. Oper. & Maint. Cost (000 3}

SSM - Alt Case Ann. Other Lifecycle Cost (000 §)

S5M - Alt Case Capital Cost (000 3}

Roadway Improvement Capital Cost (000 5)

U.S. Department of Transportation

@ Federal Railroad Administration

Conerate

MP:356.31 1D:272610H FEC - NE 135TH 5T
Quick Impaort

MID.IET A7 IP-ATTRY

ME 47RTU 2T

Download Crossings to CSV File

Set Default Costs (Selectad Crossing)

Set Default Costs (All Crossings)

Generate Cormdor Report (N

Generate HSR Report

18




I Crossings — Model Results

Selected Crossing MP: 3.5 ID: 272717K ﬁ Edit the
\ number of

General Devices Highway Ral Cost APSModel HSR Model accidents
ltem for the
. — individual
Edit the — Edit All Mumber of accidents in previous five years at the crossing 0 crossing
number of
accidents m APS Choice of models
across all
corridor (or This Crossing Corridor Summary
region) Base Alt Base Alt
Fatal 0.0011 01105 U.00055055454 0.22478424 020729272
Injury 0.002293393 0.0011466965 0.39591083 0.36552942
PDO 0.0043553757 00021776875 0.5647187 052140605
Total 0.007749575 0.003574939 11854138 1.0942283

* Base represents the crossing characteristics that were imported with the crossing

* Altrepresents the proposed improvements to the HRGC
* The New APS and APS model results are displayed by both the individual crossing and by

the corridor (or region)
* The HSR model provides predicted annual accidents, injuries, and fatalities by highway

and train

( U.S. Department of Transportation
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I Steps for Benefit-Cost Analysis

Workflow GradeDec Page

Create and/or select a dataset Manage Data
Create and select a new corridor or region Manage Data
Set values for corridor or region Manage Data
Verify default values and modify as needed Parameters
Import or Quick Import of HRCG data Import, Crossings
Verify and refine data, assumptions and choice of alternative Crossings
Select safety analysis model (New APS, APS, HSR) and calculate Crossings
Review reported data and risk charts Crossings
Create new results set and select (or select existing) Manage Data
Create new scenario and select (or select existing) Manage Data
Populate the scenario data with forecast assumptions Scenario

Set cost metrics Parameters
Set the simulation parameters and run the simulation Simulation

( U.S. Department of Transportation
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Manage Data

Create or Select New Result Set

1) Select Corridor or Regional Schema, 2) Select Results Set, 3) Select a result set, or create a new result set.

Dataset: Schema: Corridor: Scenario: Results:
Initial datasat Corridor South Empire Strong rai growth Placeholder - Comidor Model

Data Management
Initial dataset - Create New Datazet

Corrider Scenar

More Options ~ I Updated corrider model - Select Result Set

Settings for the selected results set

Create New Result Set

Hern Value
Rasultz 1D i
Diescription Placeholder - Corridor Mode!
Model ID 1 Create Result X

GCX Collection ID
Create New Result
Scenaric ID o Mame of the new Result:

Mumber of Trials

3
Random Seed 1 m

Sampling Method of Simulation Latin Hypercube
Run Risk Sensitivity Analysis?
Safety Model? APS Mew APS HER

Diseount Carbon Dicedde at & Percent?

Fealocate Traffic  Grade Separated?
Run Central Values Only?
Drate/Time of Last Run S18/2002 12:00:00 AM

Default Results Set for the Dataset and Model?

( U.S. Department of Transportation
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I Scenario

&« > c 2% httpsy//gradedec.fra.dot.gov/scenario a & D 2 : S u bg ro u pS

U_S. Department of Transportation
e Federal Railroad Administration

Hello, Janine McFadden@dot gov  Profils  Log out

GradeDec

Rail Operations »

Dataset: Schema: Region: Scenario: Results:
A dongeDsin it et Generate Region Manigamary Caunty, MO A — Piacenoce: - Regiansl Vsce
B o / Scenario Scenario: Strong highway growth Highway |
Highway B Seiect Data Group
Report (=)
q P

Social Costs

Price Infiation

10% Upper
10% Lower Median 10% Upper
| s ™, Sk d Bell

08 2 25
10% Lower Median 10% Upper

Viev wg | ok traffic, near term, % Skewed Sell N 2o s

et e e e Once selected, opens up
) 10% Lower Median 10% Upper . . .

View e T s e e e Skewed Bel p s as d |st rl b u t | o n Va I u es fo r'

10% Lower Median 10% Upper - .
e e R s 2 25 editing, and displays an

10% Lower Median 10% Upper

View [ Average vehicle esupancy Skewsd 2l 1478 188 1.804 U p d a te b u tto N
10% Lower Median 10% Upper

fiew Average bus vehide nocupancy Skewed Sell

2 0 "
Fixed Value

View Annualization factor Fixed Value o
Fixed Value

View Elasticity of auto AADT wrt. generalized cost of trave! Fixed Value o

Fixed Value
Viev Average % of auto trip costs that are GCX-related Foed Valus 2
1 ltemis) Page number 1

Enables the evaluation of outcomes by: Each scenario variable can be specified as a:
Graphical view [ ¢ Projected annual traffic growth * Fixed value, or
Z{Sttrr‘iiution * Predicted vehicle occupancy * Probabilistic risk analysis input variable
* Average length of train
* Cost of accidents, injuries, property
damages, emissions, etc.

( U.S. Department of Transportation
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U.5. Department of Transportation

GradeDec Federal Railroad Administration Hello, Janine McFadden@dot gov  Profile Log out
Dataset: Schema: Corridor: Scenario: Results:
e Manage D Mizm Dade Caorridor Miami Dade Strong rail growth Placeholder - Caorridor Modse!
Simulatinn
&= Crossings -3

- :
u=  Scenario

Mumber of trials (3 to 9829)

Random Seed 1
Sampling Method Latin Hypercube

Run central values only?

I Run risk sensitivity analysis? I

< Safety Mool MNaw APS APE56 )

Discount carbon diccide at 3 percent?

Reallocate raffic if grade separated?

e (Can be run with or without risk analysis
* Without risk analysis, set selected scenario to “Fixed Values” or check
* Risk Sensitivity Analysis will evaluate for the source of the result’s uncertainty (will generate
tornado chart)

* User has the choice of using the New APS, APS, or HSR safety models

( U.S. Department of Transportation
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Results

U.5. Department of Transportation

; . Dro o out
- . GradeDec Federal Railroad Administration Hello, Janine McFadden@dot.gov  Profile Log out
Benefits and Benefit-Cost Summar
a Manage Data Miami Dad aior Mizmi Dade Strong rail growth Placeholdar - Corridor Madel

° Se I ect fI”O m th e g rou p d ro p d own menu T p— - Results: Placeholder - Corridor Model
= ) More Opfions ~ i ; “: Bensfits and Benefit-Cost Summary - Show Summary Chart
and select Go for results £ o S e (=] B

e Click More Options for a selection of
report types, including results in year S :
groupings and option to export results E——
into Excel - |

e Click Show Summary Chart to view the I
Benefits or Benefits and Costs in
graphical form

Other results topics include:

* Benefits by GCX — Safety, Travel Time Savings, N
Environmental, Vehicle operating costs, or Network R ) a

» Total Benefits by GCX, Total Costs by GCX, Net e
beneflts by GCX Rate of retumn (constant dallars), % 591728 Nah

° Intermediate Safety RGSU'tS, APS MOdeI Local benefits {not included in summary), thous § PV 444,327 MaM

° Etc 14 ltems) Page number 1

( U.S. Department of Transportation
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I Additional Resources

View GradeDec.NET Documentation
» GradeDec.Net 2022 User's Manual

* GradeDecNET 2022 Reference Manual

*  Workbook 2003

Access GradeDec.NET Help menu:
* Reference manuals
e Training workbooks
* Webinar slideshows

U.S. Department of Transportation
@ Federal Railroad Administration 25



https://gradedec.fra.dot.gov/docs/userman/User.pdf
https://gradedec.fra.dot.gov/docs/helpref/model.pdf

U.S. Department of Transportation
@ Federal Railroad Administration

Contact Us

Federal Railroad Administration -
1200 New Jersey Avenue, SE Janlne MCFadden
Washington, DC 20590 Phone: 202-384-5523
Email: Janine.McFadden@dot.gov
@USDOTFRA
@USDOTFRA

@Federal-Railroad-Administration

@USDOT_FRA

@Federal Railroad Administration



https://www.fra.dot.gov/Page/P0001
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