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FRA GradeDec.NET Crossing Evaluation Tool Overview

• 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

• Assists with multi-year HRGC improvement 
planning

• Supports HRGC closure or elimination planning

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. 
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How to Register and Access GradeDec.NET

https://gradedec.fra.dot.gov/Login
 Or search “FRA GradeDec” 

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

o Annual Average Daily Traffic (AADT) Count 
o Total Trains = Total Daily Thru Trains, Total Nighttime Thru Trains, Total Switching Trains
o Maximum Timetable Speed
o Crossing Surface Material
o Location classified as Urban or Rural
o Warning Devices: Lights or Gates

Predicted Risk

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
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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.

Simulating Improvements

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



6

Use Cases

Use Case Purpose(s) GradeDec Pages GradeDec Results

Safety Analysis Calculate accident risk and 
impacts of improvements

Data Management,
Crossings,

Import,
Parameters

1. Annual predicted accidents by 
HRGC by severity category

2. 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

1. NPV, BCR, ROR
2. Cumulative benefit by benefit 

category
3. PV$ by benefit category by 

crossing 
4. Above metrics as MC 

simulation outputs (i.e., 
probability distributions)
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Manage Data

Navigation Menu, Status Bar, Data Container, Edit Data
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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
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Selecting or creating a new dataset

Manage Data 
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Import

Drill down to state, county 
(or counties), and city (or 
cities)

In Corridor Schema, 
corridors of HRGCs are 
identified by matches of 
Branch AND Division AND 
Subdivision

• 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

By clicking here, a list of corridors will populate below • Select individual corridors from the list
• Click Go
• Click View selected inventory records to preview 

the crossings before importing
• Click Import Crossing Data to process the import
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Manage Data 

Settings for the “new” selected corridor

Time-of-Day (TOD) Distribution of Traffic = Exposure (defined as number of trains X AADT)
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Crossings - Quick Import by Crossing IDs
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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



14

• All parameters are set to national 
average default values

• All parameters can be edited
• Parameters groups include:

• Vehicle emissions
• Fuel burn rates
• Device effectiveness rates
• High speed rail accident types
• T-O-D traffic distributions
• Diurnal traffic direction
• Crossing device costs
• Supplementary safety 

measure costs

Parameters

Generate 
Parameter 
Report
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Crossings

Groups of 
crossing data

Crossings 
in selected 
corridor

Edit data by 
individual 
crossing

Edit data items across all 
crossings in selected corridor
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Crossings – Devices
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Crossings - Highway
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Crossings – Rail and Cost
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Crossings – Model Results

• Base represents the crossing characteristics that were imported with the crossing
• Alt represents 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

Choice of models

Edit the 
number of 
accidents 
for the 
individual 
crossingEdit the 

number of 
accidents 
across all 
crossings in 
corridor (or 
region)
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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



21

Manage Data 

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

Create or Select New Result Set
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Scenario

Enables the evaluation of outcomes by: 
• Projected annual traffic growth
• Predicted vehicle occupancy
• Average length of train
• Cost of accidents, injuries, property 

damages, emissions, etc. 

Each scenario variable can be specified as a:
• Fixed value, or
• Probabilistic risk analysis input variable

Generate 
Scenario 
Report

Subgroups

Graphical view 
of the 
distribution

Once selected, opens up 
distribution values for 
editing, and displays an 
Update button  
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• Can be run with or without risk analysis
• Without risk analysis, set selected scenario to “Fixed Values” or check “Run central values only?”

• 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

Simulation
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Benefits and Benefit-Cost Summary 
• Select from the group drop down menu 

and select Go for results
• Click More Options for a selection of 

report types, including results in year 
groupings and option to export results 
into Excel

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

Other results topics include:
• Benefits by GCX – Safety, Travel Time Savings, 

Environmental, Vehicle operating costs, or Network
• Total Benefits by GCX, Total Costs by GCX, Net 

benefits by GCX
• Intermediate Safety Results, APS Model
• Etc. 

Results

Generate 
Reports

Generate 
Reports
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View GradeDec.NET Documentation
• GradeDec.Net 2022 User's Manual
• GradeDecNET 2022 Reference Manual
• Workbook 2003

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

Additional Resources

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


Contact Us
Federal Railroad Administration
1200 New Jersey Avenue, SE
Washington, DC 20590

Janine McFadden
Phone: 202-384-5523
Email: Janine.McFadden@dot.gov

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