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Purpose and Need
• Road to Zero coalition seeks to eliminate traffic fatalities by 2050
• This has led to the Safe System Approach
• The purpose of this research was to:

• Evaluate guiding principles and elements of the Safe System Approach
• Determine how improvements can be made at intersections
• Investigate case studies of places that have adopted the Safe System Approach

• All with the goal for UDOT to continue to pursue: 
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Literature Review
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The Safe System Approach
The method by which Vision Zero is Achieved
• Fundamental principle is to 

eliminate death and serious injuries 
on the roadway

• Understand that humans will make 
mistakes and crashes will occur

• Manage kinetic energy
• Systemic safety analysis
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The Safe System Approach 
Principles
• Death/serious Injury is 

Unacceptable
• Humans Make Mistakes
• Humans are Vulnerable
• Responsibility is Shared
• Safety is Proactive
• Redundancy is Crucial

Elements
• Safe Road Users
• Safe Vehicles
• Safe Speeds
• Safe Roads
• Post-Crash Care
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FHWA Safe System at Intersections (SSI) 
Methodology
• Method for quantifying how closely 

an intersection layout aligns with 
the Safe System Approach

• Inputs include:
• AADT
• Posted speed limit
• Lane configuration

• Intersection alternatives are given a 
score from 0 to 100

• The higher the score the closer 
alignment to a Safe System
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FHWA Safe System Alignment Frameworks
Project-based Alignment 
Framework
• Method for scoring projects – not 

limited to intersections
• Inputs are exposure, likelihood, and 

severity
• Provides a score for how closely 

project aligns with a Safe System 
• Contrary to SSI a lower score is 

closer to a Safe System

Policy-based Alignment 
Framework
• Helps agencies to see how well they 

have integrated the Safe System 
Approach

• Score seven criteria on a scale from 
0 to 15

• A higher score indicates better 
integration
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State of the Practice
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Vision Zero Communities and Action Plans
Vision Zero is how local municipalities are adopting the Safe 
System Approach 
• Vision Zero communities meet following requirements:

• Set clear goal of eliminating traffic fatalities
• Top official has publicly committed
• Vision Zero Action Plan in place or coming
• Key departments are engaged
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SSI in ICE Programs
Florida DOT
• Integrated SSI in ICE in 2022
• Developed internally by consultant 

support team
• Used as an additional safety lens, not the 

deciding factor in alternative
• Has been received positively but there are 

some limitations with intersection type

Georgia DOT
• Integrated SSI in ICE in 2022
• Developed internally with consultant 

assistance
• Determine roundabouts are more 

accurately identified as a viable 
alternative

• Final alternative is based on engineering 
judgement

• Working to make calculations more 
transparent and convert ICE tool to web 
based application
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State DOTs Institutionalizing the Safe 
System Approach
• California DOT (Caltrans):

• Director’s Policy 36 – Mandates all Caltrans divisions align policies, programs, and 
practices with the Safe System Approach

• Washington State DOT (WSDOT):
• Executive Order E 1085.01 Advancing the Safe System Approach for All Users –

directs WSDOT to revise policies/resources to align with the Safe System Approach
• Massachusetts DOT (MassDOT):

• Provided local jurisdictions with the MassDOT Safety Alternatives Analysis Guide
• Developed a speed management webpage
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Safe System Design Tools
Safe System Roadway Design 
Hierarchy

Safe System Approach 
Framework
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Physical Countermeasures for Intersections
• Channelized right turns
• Corridor access management
• Dedicated left and right turn lanes
• Hash marks on intersection approaches
• Intersection conflict warning systems (ICWS)
• Leading pedestrian interval (LPI)
• Lighting
• Pedestrian scramble
• Protected intersections
• Raised crosswalks
• Raised intersection

• Reduced left turn conflict intersections
• RCUT
• MUT

• Roundabouts
• Signal backplate with retroreflective border
• Speed safety cameras
• Systemic application of multiple low-cost 

countermeasures at stop-controlled intersections
• Turn calming
• Variable speed limits on intersection 

approaches
• Vehicle activated signs at intersections
• Yellow change intervals
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Evaluation and Summary
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Organization of Countermeasures and Strategies
Countermeasures and strategies were organized into categories 
according to safety benefit
• Policies, programs, and practices
• Universal physical measures
• Signalized intersections
• Unsignalized intersections
• Geometric features
• Vulnerable road user focused
• Quick build
• Further research safety benefits or implement pilot program



18



19



20



21



22



23



24



25



26

Conclusions
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Findings
Tools for adopting the Safe System Approach at intersections
• SSI methodology
• Safe System Project-based Alignment Framework
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Findings
Tools for adopting the Safe System Approach generally
• Safe System Policy-based Alignment Framework
• State DOT executive order or director’s policy
• Incorporating the Safe System Approach in the SHSP or HSIP
• Organizational Safety Culture Self-Assessment
• Safe System Roadway Design Hierarchy
• Safe System Approach Framework
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Limitations and Challenges
• Impacts of COVID-19 on Vision Zero communities:

• Decrease in fatalities from 2019 to 2020, followed by an increase in 2021
• Many case studies and FHWA publications are relatively recent 

(as recent as June 2024)
• Some findings are limited due to recency and 

long-term impacts are not yet fully known
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Recommendations
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Recommendations
• Encouraging communities to become Vision Zero communities
• Incorporating the SSI Method into ICE Program
• Institutionalizing the Safe System Approach:

• Updating SHSP to incorporate Safe System Approach principles and elements
• Administer Organizational Safety Culture Self-Assessment and/or Safe System 

Policy-based Alignment Framework
• Place strong emphasis on roundabouts or other intersections to reduce conflict points
• Be aware of NCHRP 17-125 “Guide for Applying Safe System Principles in the Road 

Safety Audit Process” (2026)
• Be aware of NCHRP 17-132 “Tools to Support State DOT Implementation of the Safe 

System Approach” (fiscal year 2025)
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Questions?
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