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Inspiration to Develop KYTC’s DDSA 
Implementation Plan

 Past and on-going DDSA efforts 
within KYTC

 In 2012, KY’s HSIP began 
developing state-specific Safety 
Performance Functions (SPFs)
 Applied Empirical Bayes to 

calculate Excess Expected 
Crashes (EECs)

 Annual Network Screening to 
identify possible safety projects



Inspiration to Develop KYTC’s DDSA 
Implementation Plan

 In 2016, the Division of Planning began developing the Strategic Highway Investment 
Formula for Tomorrow (SHIFT)
 SHIFT uses data for 5 key attributes to prioritize projects for inclusion into KY’s Highway Plan:

 EEC values are part of the scoring for the Safety attribute and                                                              
Crash Modification Factors (CMFs) are part of the scoring for the Benefit/Cost attribute



Inspiration to Develop KYTC’s DDSA 
Implementation Plan

 October 2018, NCHRP publishes the Scan Team Report for:
 NCHRP 20-68A, Scan 16-01 – Leading Practices in the Use of the Highway Safety Manual for 

Planning, Design, and Operations

 NCHRP 20-68A, Scan 16-01 was the keystone KYTC needed
 How DOTs are implementing the HSM across their agencies

 Processes, job aids/tools, and workforce training related to implementation of the HSM
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Developing KYTC’s DDSA 
Implementation Plan

 Identify safety champions to recruit from all Divisions
 Planning

 Highway Design

 Project Delivery & Preservation (aka Construction & Maintenance)

 Traffic Operations

 Others:
 Researchers at the University of Kentucky

 Key staff within our District offices

 A few safety analysis “experts” from the consulting community



Developing KYTC’s DDSA 
Implementation Plan

 Created “sub-committees” to focus on increased DDSA implementation in key areas:
 DDSA in Planning

 DDSA in Highway Design

 DDSA in Project Development & Delivery (aka Construction & Maintenance)

 DDSA in Traffic Operations

 DDSA Safety Analysis Tools & Training

 KYTC DDSA webpage



Original Outline of KYTC’s DDSA 
Implementation Plan

 Safety Data, Safety Predictions, and Safety Performance Measures

 Incorporating DDSA in Project Development
 DDSA in Planning

 DDSA in Highway Design

 Incorporating DDSA in Project Delivery & Preservation
 DDSA in Traffic Operations

 DDSA in Construction

 DDSA in Maintenance

 DDSA Tools and Resources

 DDSA Training



Final Outline of KYTC’s DDSA 
Implementation Plan

 Crash and Roadway Data

 Safety Performance

 DDSA Tools and Resources

 Implementing DDSA Methods at the Network-Level
 How various KYTC areas could utilize network screening

 Implementing DDSA Methods at the Project-Level
 How various KYTC areas could utilize project-specific safety prediction

 DDSA Training
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Crash Data Analysis Tool (CDAT)

 CDAT provides users with a searchable record of KY’s:
 Crash Data

 Traffic Volumes

 Roadway Attributes

 CDAT can currently be used to:
 Obtain current Excess Expected Crash (EEC) values for predetermined 

roadway segments and all intersections across the network

 Calculate EEC values for user-specified roadway segments



Crash Data Analysis Tool (CDAT)

 CDAT can currently be used to:
 Compare site specific crash type %s with crash type %s of all similar sites

 Example 1:  Segment A has 65% crashes occurring on Wet Pavement vs.          
the Statewide avg of 20% of crashes occurring on Wet Pavement

 Example 2:  Segment A has 50% of crashes occurring at Nighttime vs.           
the Statewide avg of 25% crashes occurring at Nighttime

 CDAT features being developed:
 Predicting safety performance for relatively simple proposed projects

 Goal for CDAT is to be a one-stop shop for:
 Safety-related data and network screening results (aka EEC values)

 Project-specific safety diagnosis and safety performance predictions



KYTC’s CMF Search Tool

 Web-based search tool

 Users can select from up to 18 different attributes to narrow down the list of applicable CMFs:
 Crash Type

 Crash Severity

 Area Type (Rural, Urban, or Suburban)

 Number of Lanes

 Traffic Control Type

 CMF list updates on the fly as attributes are selected

 The CMF ID in the list is a link to the CMF Details page on the CMF Clearinghouse







Contact Info

Michael Vaughn, PE
Highway Safety Improvement Program

Division of Traffic Operations
Kentucky Transportation Cabinet

Mike.Vaughn@ky.gov



Navigating DDSA
TRB – 6/28/2022

Source: Ohio DOT



Purpose

More Informed
Decision Making

Better Targeted
Investments

Fewer Fatalities &
Serious Injuries

Presenter Notes
Presentation Notes
Data Driven Safety Analysis is the application of the latest software tools and analysis methods for analyzing crash and roadway data.

The tools quantify the expected safety impact of each decision in the project development process so we can make more informed decisions.

This lets agencies target and optimize investments.

And the goal is fewer serious and fatal crashes.



Why?
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Presenter Notes
Presentation Notes
Why is a Data Driven Safety Analysis approach needed?

Like many other states, fatalities in crashes on Ohio’s roadways have been trending in the wrong direction and have steadily increased in the last few years.



Why?
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Presenter Notes
Presentation Notes
Serious injuries had been trending down, but they saw a significant increase in 2021.

DDSA helps focus agencies resources on priority locations to make as significant of safety improvements as possible to help turn these trends around.





Application

DDSA applies to all ODOT let 
projects except:
• Maintenance projects –

guardrail, mowing, striping, 
signing, RPM’s, etc.

• Minor pavement surface 
treatments

• Spot repairs
• Slot Paving

Source: Ohio DOT

Presenter Notes
Presentation Notes
At Ohio DOT, DDSA is applicable to all ODOT let projects except whose primary purpose is maintenance related,

Like guardrail, mowing, striping, signing, 

Or has minor pavement surface treatments like crack sealing, chip sealing, micro surfacing

As well as projects like spot repairs and slot paving



Minimum Assessment

Obtain applicable studies 
for project area

Determine if location is on 
ODOT SIP Map

Determine ranking on 
ODOT or local safety 

priority list or within a 
Local Road Safety Plan

Analyze 
Historical/Observed Crash 

Data

Presenter Notes
Presentation Notes
Regardless of the complexity of the project and even if safety is not a component of the Purpose and Need Statement, 
Four steps must be completed as part of the initial DDSA process




Obtain Applicable Studies

• Feasibility Studies
• Corridor Studies
• Traffic Impact Studies
• Safety Studies

Presenter Notes
Presentation Notes
The first step in the process is to obtain and review applicable studies that have been conducted for the study location
Such as Feasibility, Corridor, Traffic Impact or Safety Studies
These studies may have identified improvements that will mitigate the crash concerns at the study location 
or may have identified potential countermeasures that could be incorporated into the current project. 



Minimum Assessment

Obtain applicable studies 
for project area

Determine if location is on 
ODOT SIP Map

Determine ranking on 
ODOT or local safety 

priority list or within a 
Local Road Safety Plan

Analyze 
Historical/Observed Crash 

Data

Presenter Notes
Presentation Notes
The next step is to determine if the project location is on ODOT’s Safety Integrated Project or SIP map.



Safety Integrated Project (SIP) Maps

Presenter Notes
Presentation Notes
Each year, ODOT prioritizes locations for safety study or review using AASHTOWare’s Safety Analyst. 

The software flags spot locations and road segments that have higher than-predicted crash frequencies (including injury and fatality frequencies) based on HSM methodologies. 

The results are illustrated on SIP Maps for each county in Ohio, for both the local and the state system. 

Segments or spot locations which had a higher-than-predicted crash frequency when compared to similar roadway types are identified on the map in red or blue. 

The red locations are the highest priority with the most potential for safety improvement.

Blue indicates that a crash problem exists, but lower-cost countermeasures should be explored. 



Determine Ranking

Obtain applicable studies 
for project area

Determine if location is on 
ODOT SIP Map

Determine ranking on 
ODOT or local safety 

priority list or within a 
Local Road Safety Plan

Analyze 
Historical/Observed Crash 

Data

Presenter Notes
Presentation Notes
The next step is to determine the project locations ranking on ODOT’s or Local safety priority list or if it’s listed within a Local Road Safety Plan



Determine Ranking

Crashes Per Year
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1 6 FRA MR-4207 Intersection Int/Urb; 4-leg signalized N N 53.51 2.37 25.18 22.81
2 6 FRA MR-4231 Intersection Int/Urb; 4-leg signalized N N 32.79 4.83 22.44 17.61
3 6 FRA SR-317 Intersection Int/Urb; 4-leg signalized N N 27.12 3.3 21.21 17.91
4 6 FRA CR-17 Intersection Int/Urb; 4-leg signalized - Div Multilane N N 22.98 5.25 20.07 14.82
5 6 FRA MR-4231 Intersection Int/Urb; 4-leg signalized - Div Multilane N N 27.68 5.69 20.05 14.36
6 6 FRA CR-75 Intersection Int/Urb; 4-leg signalized N N 20.73 2.94 17.93 14.99
7 7 MOT CR-230 Intersection Int/Urb; 4-leg signalized - Div Multilane N N 22.74 3.29 16.83 13.54
8 6 FRA MR-4231 Intersection Int/Urb; 4-leg signalized N N 29.46 3.01 16.57 13.56
9 7 MOT MR-4972 Intersection Int/Urb; 4-leg signalized N N 36.07 2.1 16.36 14.26

10 6 FRA MR-4231 Intersection Int/Urb; 3-leg signalized - Div Multilane N N 20.84 5.55 14.81 9.26
11 6 FRA SR-16 Intersection Int/Urb; 4-leg signalized N N 19.35 2.97 14.75 11.78
12 6 FRA MR-4207 Intersection Int/Urb; 4-leg signalized N N 31.75 1.86 14.65 12.79
13 6 FRA MR-4205 Intersection Int/Urb; 4-leg signalized N N 24.86 2.74 14.01 11.27
14 6 FRA MR-4205 Intersection Int/Urb; 4-leg signalized N N 24.36 2.76 13.73 10.97
15 6 FRA US-62 Intersection Int/Urb; 4-leg signalized N N 20.15 2.06 13.69 11.63
16 2 LUC SR-2 Intersection Int/Urb; 4-leg signalized N N 15.68 1.93 12.89 10.96

2020 Urban Intersection Peak Searching Excess Locations (2016-2020)
Location Information Fatal & All Injury Crashes

Rural 
• Intersection
• Non-Freeway
• Freeway

Urban
• Intersection
• Non-Freeway
• Freeway

Suburban
• Intersection
• Non-Freeway

Presenter Notes
Presentation Notes
ODOT maintains and updates priority lists for the state roadway system. 
Locations are grouped by urban and rural intersections, freeway segments, and non-freeway segments. 
The ODOT ranking is based on the calculated expected fatal and all injury crashes. 



Analyze Historical/Observed Crash Data

Obtain applicable studies 
for project area

Determine if location is on 
ODOT SIP Map

Determine ranking on 
ODOT or local safety 

priority list or within a 
Local Road Safety Plan

Analyze 
Historical/Observed Crash 

Data

Presenter Notes
Presentation Notes
The final step of the minimum assessment is to analyze observed crash data.



Analyze Historical/Observed Crash Data

Source: Ohio DOT

Presenter Notes
Presentation Notes
Using ODOT’s GIS Crash Analysis Tool, users can identify and download all crashes in the last 3 years, at a minimum, within the project area.



Analyze Historical/Observed Crash Data

Presenter Notes
Presentation Notes
These crashes are then loaded into our Crash Analysis Module excel based tool that takes raw crash data and separates it into different attribute tables to help identify crash patterns.




Analyze Historical/Observed Crash Data

Crash Type Site Average Statewide Average Site Average Statewide Average
Unknown 0.70% 0.23% 0.70% 0.15%
Head On 4.26% 1.63% 4.26% 3.16%
Rear End 36.17% 39.17% 36.17% 40.14%
Backing 1.42% 2.59% 1.42% 0.74%
Sideswipe - Meeting 0.00% 0.87% 0.00% 0.82%
Sideswipe - Passing 23.40% 13.23% 23.40% 6.16%
Angle 13.48% 8.78% 13.48% 11.31%
Parked Vehicle 0.00% 2.49% 0.00% 1.33%
Pedestrian 4.96% 1.29% 4.96% 4.16%
Animal 0.00% 2.50% 0.00% 0.50%
Train 0.00% 0.01% 0.00% 0.02%
Pedalcycles 0.00% 0.90% 0.00% 2.64%
Other Non-Vehicle 0.00% 0.00% 0.00% 0.00%
Fixed Object 1.42% 6.36% 1.42% 7.63%
Other Object 0.00% 0.23% 0.00% 0.10%
Falling From Or In Vehicle 0.00% 0.00% 0.00% 0.00%
Overturning 0.00% 0.17% 0.00% 0.45%
Other Non-Collision 0.00% 0.36% 0.00% 0.35%
Left Turn 11.35% 15.12% 11.35% 17.74%
Right Turn 2.84% 4.07% 2.84% 2.60%

Crashes by Crash Type
Total (%) Fatal & All Injury (%)

Presenter Notes
Presentation Notes
Crash summaries, graphs, and charts can be created that assist with diagnosing and defining safety issues that can be used to develop countermeasures. 

This procedure speeds up the process in identifying mitigation strategies.

For example, this chart is showing proportions of crashes by the type of our site compared to the state average for similar site types.

We can quickly see that rear-ends account for the highest % of crashes, and that sideswipes, angle, and pedestrian related crashes are overrepresented at this site compared to similar sites.




Analyze Historical/Observed Crash Data

Presenter Notes
Presentation Notes
We can also see how crashes are represented across our SHSP emphasis areas to help identify any trends.

There’s a lot of other useful charts and graphs that break down crashes by Unit Type, Contributing Circumstances, Road Condition, Time, Day, Month, and many others.




Minimum Assessment

Obtain applicable studies 
for project area

Determine if location is on 
ODOT SIP Map

Determine ranking on 
ODOT or local safety 

priority list or within a 
Local Road Safety Plan

Analyze 
Historical/Observed Crash 

Data

Presenter Notes
Presentation Notes
Once the minimum assessment is completed, the complexity, purpose & need and funding type will determine which steps are taken next.



Safety Assessment Process

Non-Complex 
Project 

Assessment 
(No Alternative 

Analysis)

Complex Project 
Assessment 

without Safety in 
the Purpose & 

Need Statement

Complex Project 
Assessment with 

Alternative 
Analysis and 

Safety Component

Safety Assessment Process

Presenter Notes
Presentation Notes
The Safety Assessment process is broken out into three paths;

Non-Complex Project Assessments that don’t require an Alternative Analysis

Complex Project Assessments that don’t have “Safety” in the Purpose & Need Statement

Complex Project Assessments with Alternative Analysis and Safety Component





Safety Assessment Process

Presenter Notes
Presentation Notes
We have 3 flowcharts, one for each process



Non-Complex Projects

Source: Ohio DOT

Source: Ohio DOT

Presenter Notes
Presentation Notes
The Non-Complex project assessment should be completed for projects that do not require an alternatives analysis as part of the Project Development Process.

This type of project often includes maintenance and operations projects such as resurfacing, culvert replacements, in-kind bridge replacements, signal improvements, etc. 

The primary purpose of assessing safety on non-complex projects is to identify any cost-effective safety improvements that should be included in the project to mitigate a current safety problem, and/or assist with the development of design exception justifications to allow for a more cost-effective design. 




Non-Complex Projects

Presenter Notes
Presentation Notes
From the minimum assessment, crash percentages are compared to the statewide average
And whether or not the project location is on a state or local priority list can be determined.

In cases where crashes are lower than the statewide average at similar site types there are two possible paths:
If the project location is not on a priority list: The Safety Evaluation is summarized and added to the project file.
If the project is on a priority list the safety evaluation is submitted to the District Safety Review Team or local agency to determine if a Road Safety Audit should be conducted.



Non-Complex Projects

Presenter Notes
Presentation Notes
In cases where crashes are higher than the statewide average at similar site types
Determining whether or not safety countermeasures can be included in the project is evaluated.

If they can – the estimated crash reduction related to the countermeasure is calculated and documented
If none can be included – a separate project should be considered to address the crash problem should be considered.



Non-Complex Projects

Presenter Notes
Presentation Notes
Each of the 3 paths has its own individual safety analysis checklist form that is filled out at the completion of the safety analysis.

This form summarizes the basic project info, priority list rankings, historical crash stats, crash frequency averages, details of the crash analysis and the resulting decisions of if and how safety issues are being addressed.



Complex Projects (No Safety Component)

Source: Ohio DOT

Source: Ohio DOT

Presenter Notes
Presentation Notes
Complex projects require the evaluation of multiple alternatives. 

Typically to select a preferred alternative under the PDP, criteria such as traffic operational benefits, construction costs, right-of-way impacts, environmental impacts, etc. are quantified and compared across all alternatives. 

The HSM has improved the method for quantifying safety benefits of an alternative so that safety can also be a quantitative metric for evaluating improvement options. 

This assessment process is for complex projects that do not reference “safety” in the Purpose and Need Statement and safety funding is not being requested.



Complex Projects (No Safety Component)

Do not use 
existing crash 

data in 
alternatives 
HSM analysis

Use existing 
crash data in 
alternatives 
HSM analysis

Presenter Notes
Presentation Notes
After completing the minimum assessment steps, 
The next step is estimating the change in number and severity of crashes for each alternative.

If any of the alternatives use an SPF that differs from the existing condition then existing crash data is not used and predicted crashes, with CMFs applied, are calculated…

Otherwise, existing crash data is factored in the HSM analyses and expected crashes, with CMF’s applied, are calculated.

The results are then used in conjunction with Environmental, Right of way, Operations, Geometrics and Cost components

To select a preferred alternative that fulfills the purpose and need.



Complex Projects (No Safety Component)

Presenter Notes
Presentation Notes
Again, the safety analyses results are summarized on the analysis checklist form and added to the project folder.



Complex Projects (No Safety Component)

Presenter Notes
Presentation Notes
The form for this path has additional inputs to summarize the Predicted or Expected crash calculations.



Complex Projects with Safety Component

Source: Ohio DOT

Presenter Notes
Presentation Notes
The 3rd analysis process should be followed for complex projects with multiple alternatives 
where a safety improvement need has been identified in the Purpose and Need Statement 
and/or where safety funding is being sought for the project.




Complex Projects with Safety Component

Presenter Notes
Presentation Notes
When Safety is a component, either in the purpose & need or if safety funding is being sought, then a few additional steps to the previous flow chart are required.

The first step is tweaking the alternatives if needed until at least one alternative reduces crashes or crash severity.








Complex Projects with Safety Component

Presenter Notes
Presentation Notes
Once there is an alternative that reduces either crashes or severity, the next question is whether or not safety funding is being sought.

If not, then the safety analysis is complete, the forms are filled out and the results are used in conjunction with other design components to select a preferred alternative that fulfills the purpose and need.








Complex Projects with Safety Component

Presenter Notes
Presentation Notes
If safety funding is being sought, we next want to determine if the benefit cost ratio is above or below 1.00.

If it’s above 1, the safety analysis is complete, the analysis checklists are filled out and a safety application is filled out for the preferred alternative.






Complex Projects with Safety Component

Presenter Notes
Presentation Notes
If safety funding is the only funding source, and the B/C is less than 1 then we go back to evaluating countermeasures and calculating the change in crashes and severity.

If all countermeasures have been explored and an alternative can’t get the B/C above 1 then other funding sources should be sought out because this isnt an ideal project to allocate safety funding towards.








Complex Projects with Safety Component

Presenter Notes
Presentation Notes
If there are other funding sources, then we will calculate the B/C ratio for just the safety component.

If the B/C ratio for the safety component is over 1, then the safety analysis is complete, the safety analysis checklists are filled out and a safety application for the preferred alternative is submitted for the justified amount of safety costs.







Complex Projects with Safety Component

Presenter Notes
Presentation Notes
If the benefit cost ratio of the safety component is still below 1 then we go back through exploring countermeasures and rerunning the crash analyses.

If all countermeasures are explored and the safety funding component B/C is still below 1 then other funding sources should be sought to fund the project.







Complex Projects with Safety Component

Presenter Notes
Presentation Notes
Again, the safety analyses results are summarized on the analysis checklist form and added to the project folder.




Complex Projects with Safety Component

Presenter Notes
Presentation Notes
This is the same form as the previous path of projects that did not have a safety component.



Overview
DDSA

Non-Complex Complex - No Safety Complex - Safety

• Minimum Assessment
• Apply 

countermeasures if 
needed & able

• Minimum Assessment
• Estimate change in 

Predicted/Expected 
Crashes

• Minimum Assessment
• Estimate change in 

Predicted/Expected 
Crashes (must reduce)

• Requires B/C over 1 for 
project or safety 
component of project 
for safety funding 
eligibility

Presenter Notes
Presentation Notes
In summary,

All non-maintenance projects follow one of 3 DDSA processes,

Non-Complex projects go through a minimum assessment and apply countermeasures if able and if needed

Complex projects without a safety component require a slightly more detailed crash analysis and the results are used to help select a preferred alternative

Complex projects that are requesting safety funding or have a safety improvement identified in the purpose and need must reduce crashes and/or severity and meet benefit cost requirements for the safety component at a minimum.



Brenton Bogard
Ohio Department of Transportation
Brenton.Bogard@dot.ohio.gov

Presenter Notes
Presentation Notes
Thank you!



MaineDOT Rural Two 
Lane Network 
Screening using Part C 
of HSM 



Initial Expectations

• Resultant dataset would be data driven.
• Generate Predictive Results and Expected Results using 3,5, and 10 

Years of Observed Crash Data
• Publish GIS version of the results to ArcGIS Online (AGOL) and use 

applications like AGOL Dashboards to review the results.
• Identify any new data elements that might be needed.
• Create different visualizations



Example of Final GIS 
Product



Two Way Rural Roadways
• Maine DOT State Urban 

Rural
• Two Way
• Doesn’t include Interstate 

or Freeway and Expressway
• Number of Thru Lanes <=3
• Excluding Interstate and 

Freeway and Expressway 
road functions you are left 
with almost 7100 miles of 
roadway segments that will 
be evaluated.



Crash Modification Factors (CMF’s) used
• Lane Width
• Shoulder Width and Type
• Horizontal Curves
• Super Elevation
• Grades
• Driveway Density

• Centerline Rumblestrips
• Passing Lanes
• Two Way Left Turn Lane
• Roadside Design
• Lighting



Data Inputs
• Horizontal and Vertical Curve Data

• ARAN Database
• Horizontal Curve Data includes Radius, Length, Superelevation
• Vertical Curve Data includes Start and End Slopes

• Centerline Rumblestrips
• Managed in the Linear Referencing System (LRS)

• Cross Sectional Data
• Managed in the LRS
• Lane and Shoulder Types and Widths

• Passing Lanes and Truck Lanes
• Guardrail data managed in Maintenance System

• Factored AADT’s
• AADT’s managed in the LRS and factors are used to factor this value to the current year.

• Observed Crash Crashes
• All crashes are reviewed and kept in sync with the LRS
• Expected Results would be compiled based on 3,5, and 10 years of observed crashes



GIS Segmentation

• Nightly Extract, Transform, and Load (ETL) of Road Network 
Segmentation that includes items from the LRS in addition to other 
items.

• 1/10 mile Pavement Data
• Horizontal and vertical Curve Data Best-Of (2015-2021 Data Collections)
• Standard LRS Assets used for Reporting (FFC, Street Name, AADT, etc.)
• Calculated Project Items such as Most Recent Highway Treatment, Full Project 

History.
• Current segmentation includes 450,431 segments



Horizontal 
Curve Data
• Based on report from 

software used with 
ARAN.

• Includes Radius, Length, 
Super Elevation

• Many Routes do include 
curve data collected  for 
both directions, but 
HSM segment output set 
to one side.

• Three Types of Curves



Vertical Curve Data
• Used the absolute max of the Start and End Slope
• Multiple Horizontal Tangents were combined and 

then segmented based on Vertical Curve Changes



Driveway Density

• Associate e911 geocoded 
address points to DOT Road 
Centerlines

• DOT Road Centerlines broken 
up into ~1 mile segments 
based on the Primary Route.

• This was completed using an 
Oracle View and functions and 
methods available in the 
Database to Dissolve 
segmentation and to create 
segments of any length.



Driveway Density



Driveway Density



How Dataset was Put Together
• Logic was adapted using HSM Part C and 

Excel File for Rural Two Lane Roadways in 
Oregon
https://www.oregon.gov/ODOT/Engineering/
Docs_TrafficEng/HSM-OR_Rural-Two-lane.xls

• Logic and formulas were adapted for use in 
Structured Query Language (SQL) in and 
Oracle Database

• Based on a series of views in the GIS 
Database that help pull together different 
objects.

https://www.oregon.gov/ODOT/Engineering/Docs_TrafficEng/HSM-OR_Rural-Two-lane.xls


Database Objects



HSM Specific Objects



Crash Modification Factor Ranges
• The following are the range of the Crash Modification Factors (CMF)  values for the 12 

used on Two Way Rural Roadways. 



Deliverables
• Predicted/Expected/Observed Results are part of a materialized view 

in the Database that is refreshed daily based on any changes in the 
segmentation and/or calculations.

• Segments can be mapped using Route/Measures

• Mapped dataset includes a Feature Layer with 252 columns
https://maine.maps.arcgis.com/home/item.html?id=afc08ad8680e4cc4ad32a3414e0b5482&view=table&so
rtOrder=desc&sortField=defaultFSOrder#data

• ~95,000+ segments for the 7100 miles for each of the observed year 
groupings

• A subset of the segments can easily be created and provided for use in 
Safety Benefit type calculations.

https://maine.maps.arcgis.com/home/item.html?id=afc08ad8680e4cc4ad32a3414e0b5482&view=table&sortOrder=desc&sortField=defaultFSOrder#data


ArcGIS Online Dashboard
• Example that links to other ArcGIS Online (AGOL) Applications.

https://maine.maps.arcgis.com/apps/dashboards/5b9f3641464f48909dd864e
2c6ad0cea

https://maine.maps.arcgis.com/apps/dashboards/5b9f3641464f48909dd864e2c6ad0cea


ArcGIS Online Dashboard
• Explore Observed Crash Data Associated to segment.  
• List Results include a link that will open to a universal crash dashboard filtered 

on just the crashes for that segment.
https://maine.maps.arcgis.com/apps/dashboards/3b0042670e8c49a68383d62ee4f9d0cd#eleme
ntid=3121941&eleoffset=0.431,0.612&crashyear=2012,2021&casloctype=ELEMENT

https://maine.maps.arcgis.com/apps/dashboards/3b0042670e8c49a68383d62ee4f9d0cd#elementid=3121941&eleoffset=0.431,0.612&crashyear=2012,2021&casloctype=ELEMENT


Future Goals
• Continue to evaluate what items are helpful and those that are not.

• Where is the data coming from for a calculation and if there is an issue how to 
fix it?

• Relate additional crash items that are available at the Unit and Person 
level

• Sequence of Events, Pre-Crash, Most Damaged Area of Unit, etc.
• Continue to explore functionality available in ArcGIS Online

• What objects are reusable for analysis that could be integrated easily with the 
HSM Data

• Improve Performance of AGOL applications and Feature Layers?

• Expand Datasets available in ArcGIS Online
• Maine DOT specific datasets are pretty limited, but should really include at 

the very least the layers available in the Maine DOT Public Map Viewer.
https://www.maine.gov/mdot/mapviewer/

https://www.maine.gov/mdot/mapviewer/


Future Goals
• Use statewide Digital Elevation Model that includes different lidar collections 

over the past 10 years to Derive and estimated Side Slope (1:2, 1:3, 1:4).



Contact Info
Jon Prendergast

Maine DOT Office of Safety
Jon.J.Prendergast@maine.gov
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