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TOP 3 SAFE SYSTEM “TAKEAWAYS” 

• The Safe System Approach is “Principles Based” 

• Achieving a Safe System requires all five 
elements to be strengthened 

• Safe Roads is a continuum, not an absolute 



“… implementing the Safe System Approach” 

What does that mean? 

Different 
Decisions 

Different 
Priorities 

Different 
Thinking 

Applying a Safe System Approach 



Source: FHWA 

Advancing the Safe Roads Element in the SSA 

https://highways.dot.gov/sites/fhwa.dot.gov/files/2024-01/Safe_System_Roadway_Design_Hierarchy.pdf 

https://highways.dot.gov/sites/fhwa.dot.gov/files/2024-01/Safe_System_Roadway_Design_Hierarchy.pdf


The Safe System Roadway 

Design Hierarchy is a tool that 

characterizes engineering and 

infrastructure-based 

countermeasures and strategies 

relative to their alignment with the 

Safe System Approach (SSA). 

Safe System Roadway Design Hierarchy 



Eliminate 
Physically remove the hazard 

Substitute 
Replace the hazard with option that lowers severity 

Engineering Controls 
Operate the system to reduce exposure 

Administrative Controls 
Education, legislation & policies to change behavior 

Personal Protective Equipment 
PPE, protective gear 

Adapted from National Institute for Occupational Safety and Health – https://www.cdc.gov/niosh/topics/hierarchy/default.html 

HIERARCHY OF CONTROLS 

Inspired by Occupational Safety 
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More Effective 

Less Effective 

The Safe System Roadway 

Design Hierarchy is emulated 

from the hierarchy of controls 

for workplace safety 

https://www.cdc.gov/niosh/topics/hierarchy/default.html


vision-zero-strategic-plan-120120.pdf (bellevuewa.gov)

Hierarchy of Street Safety Controls 
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vision-zero-strategic-plan-120120.pdf (bellevuewa.gov) 

ELIMINATION 

SUBSTITUTION 

ENGINEERING 
CONTROLS 

ADMIN 
CONTROLS 

PPE 

LEAST EFFECTIVE 

MOST EFFECTIVE 

Safeguard with Personal Protective Equipment. 
Reflective Vests, Pedestrian Crossing Flags, 

Bicycle Helmets, Seatbelts, Airbags 

Change the Way People Travel. 
Education Campaigns, Marked Crosswalks, Pedestrian Crossing Buttons, 

Sharrows, Permissive Signal Phases, Signage 

Isolate People from Traffic Conflicts. 
Sidewalks, Protected Bikeways, Curbs, Bollards, Traffic Diverters, 

Pedestrian-Prioritized Signals, Speed Humps, Chicanes 

Physically Remove Traffic Hazards. 
Pedestrian Streets, Offstreet Paths, Scramble Crossings, 

Dedicated Transitways, Automated Speed Limiters 

Replace with Lesser Hazards. 
Home Zones, Shared Streets, Neighborhood Greenways, Roundabouts, 

Automated Speed Enforcement 

https://bellevuewa.gov/sites/default/files/media/pdf_document/2021/vision-zero-strategic-plan-120120.pdf
https://bellevuewa.gov/sites/default/files/media/pdf_document/2021/vision-zero-strategic-plan-120120.pdf


DELINEATE 

SHIELD 

MAKE CRASHWORTHY 

MAKE TRAVERSABLE 

Hierarchy to address hazards within the 
roadside clear zone 

Derived from AASHTO Roadside Design Guide. 

What’s Old is New 

REMOVE 

Source: FHWA. 
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Protected Left Turn Signal Phasing 

Consider: 

• Protected only left turn signal phasing; or 

• Flashing Yellow Arrow to omit permissive 
movement when there is a pedestrian call 

“Permissive” left-turning vehicular traffic is a 
concerning risk that pedestrians and cyclists face at 

many signalized intersections 





“Safe Roads” is a continuum – not an absolute 

Note: This figure is a simplified graphical representation of a concept and is not intended to 

imply a precise numerical relationship. The lack of units on this graph is intentional. 

Existing Condition 



APPLYING THE HIERARCHY TO IMPLEMENT COMPLETE STREETS 

Complete Streets 

implementation may 

apply the Safe System 

Design Hierarchy to 

identify and prioritize 

safety enhancements. 



Safe System Alignment Frameworks (dot.gov) 

https://highways.dot.gov/sites/fhwa.dot.gov/files/2024-04/FS_FHWA_SSA_Frameworks_ACCESSIBLE.pdf


Background – International Perspectives 

https://austroads.com.au/latest-news/safe-system-assessment-framework 

“… designed to help road agencies methodically 

consider Safe System objectives in road 

infrastructure projects.” 

https://austroads.com.au/latest-news/safe-system-assessment-framework
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Project-Based Alignment Framework 

Project-Based Alignment 

Framework Factors 

Source: FHWA. 

Safe Speeds, Safe 

Roadways 

(Quantitative) 

▪ Crash Exposure 

▪ Crash Likelihood 

▪ Crash Severity 

Safe Users, Safe 

Vehicles, Post-Crash 

Care (Qualitative) 

▪ Prompts and 

Questionnaires 



Managing Expectations 

Source: https://www.merriam-webster.com/dictionary/framework 

Flexible structure ≠ Rigid adherence to defaults 

https://www.merriam-webster.com/dictionary/framework


Project based alignment framework 

Score 

Exposure 

Likelihood 

Severity 



Exposure 

The volume and/or length 

(distance) various users are 

using a facility and could 

be involved in a potential 

crash 

Source: FHWA. 



Project Alignment Framework – 
Exposure Scoring Matrix 



Likelihood 

Elements and/or risks that 

impact the probability of 

a crash taking place by 

influencing the 

opportunity for conflict 

and/or user error rates 

Source: FHWA. 



Risk factors – motor vehicles 

• Lighting Conditions 

• Fixed Objects 

• Right Turn on Red Conditions 

• Permissive Left Turns 

• Obstructed Sight Distance 

• Topography (grade) 

• Roadside Recovery Area 

• Roadside Drop Off 

• Rumble Strips 

• Right Turn Lane Channelization 

• Driveways 

• Separation of Opposing Traffic 

Movement 

• Crossing Conflicts 

• Intersection Skew 

• Road Curvature 

The Framework Tool allows users to 

enter additional risk factors 



Risk factors – Pedestrians & bicycles 

• Space Separation 

• Crosswalk Markings 

• Right Turn on Red Conditions 

• Permissive Left Turns 

• Bicycle Boxes 

• Separation in Time 

• Pedestrian Signal Phasing 

• Bicycle Signals 

• Lighting 

• Obstructed Sight Distance 

• Driveways 

• Topography (grade) 

• Free Flow Right Turns 

• Intersection Skew 

• Road Curvature 

The Framework Tool allows users to 

enter additional risk factors 



Severity 

Factors that impact the 

probability of a serious or fatal 

injury in the event of a crash 

Source: FHWA. 



Severity scoring 



Alignment scoring matrix 



Reality Check 

• What do the scoring numbers mean? 
• The scoring values are unitless and meant for comparison 

purposes only 

• For what purposes should I use this tool? 
• Comparisons of current conditions to proposed improvements 

• Comparisons of options and alternatives 



Application to support road safety audits 

Road Safety Audits (RSA) | FHWA (dot.gov) 

Application of Safe System Framework 

Step 4 – Perform Field Reviews 

• Assess Framework Risk Factors 

Step 5 – Analyze and Report on Findings 

• Quantitative Scores for Vulnerable 

Road Users and Motor Vehicles 

Step 6 – Present Findings to Owner 

• Quantitative Comparison of Existing 

Conditions to RSA Suggestions 

https://highways.dot.gov/safety/data-analysis-tools/rsa/road-safety-audits-rsa


Other safe system elements 







Toolbox of Safety Analysis Tools 

▪ Regression-based models 

▪ Relies on past crash data 

▪ Context-based (rural/urban, 
functional class, segment/ 
intersection, etc.) 

▪ Local calibration is important 

▪ Does not rely on crash data 

▪ RSA-style, prompt-based 
series of questions 

▪ Framework allows for 
adjustments based on local 
conditions and priorities 

▪ Results characterized in 
numeric terms intended for 
relative comparison 

▪ Does not rely on crash data 

▪ Uses kinetic energy 
management model (KEMM) 

▪ Principles-based, not crash-
based 

▪ Inputs, methodology are 
objective, numeric 

Crash-Based Tools (HSM) 

SSA Alignment Tool 

Safe System Intersection (SSI) 

Analytical Method 





Contact Us 
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