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Data Source: NHTSAApril 1, 2024
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Over 1 in 4 of 
all traffic-
related 

fatalities in the 
US are at 

intersections
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Total US Pedestrian Fatalities
2010-2020
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Total US Bicyclist Fatalities
2010-2020
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5https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/safety/shsp-2021/shsp_mar21.pdf?sfvrsn=5452dad_0



6https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/safety/2a-programs/bike-ped/2021_pbssp.pdf?sfvrsn=5737a595_2
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Florida’s Emphasis Areas
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Florida’s Reality
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Florida’s Reality



In Florida, there is one pedestrian 
death at an intersection every 50 
hours

At least 3 pedestrians will die every 
week …at or near an intersection.



• Safety for all users
• Capacity choke points
• Access & mobility
• Right-of-way constraints
• $$$

Source: Mark Doctor, FHWA

Intersection Challenges



SAFE SYSTEM 
PRINCIPLES

Source: FHWA
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Florida Gets It!



Side Impact (right-angle) 
40% of fatal 

intersection crashes

Left Turn (side-impact) 
20% of fatal 

intersection crashes

Pedestrians 
15% of fatal 

intersection crashes

Intersection Challenges – Safety



People are killed and seriously injured on the roads when the collision forces 
transferred onto the human body exceed tolerable thresholds.

Why are people killed and seriously 
injured on our roads?...



Velocity is a Vector
- Speed
- Direction (angle of impact)

Source: FHWA

Safer Roads by Managing
Kinetic Energy



17

Vehicle Trends

20) U.S. Department of Transportation, Federal Highway Administration. (2019). Bikeway Selection Guide
21) Florida Department of Transportation. (2021). FDOT Design Manual, Section 223 Bicycle Facilities



Conflict Points: Speed and Collision Angles

Data Source: FHWA



Conflict Points as a Safety Surrogate

RCUT

RAB

DLT

Source: VDOT
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“The purpose of this guide is to inform the 
state of the practice concerning intersection 
planning and design to implement solutions 
that help achieve the goal for zero fatalities 
and serious injuries while also making roads 
better places for walking and bicycling.”

New(ish) Resource!

https://safety.fhwa.dot.gov/intersection/about/fhwasa22017.pdf
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Improving Intersections for Peds & Bikes
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Improving Intersections for Peds & Bikes



25

Fact Sheets



Objectives:
• Readily implementable
• Common project-level data inputs
• Stage I ICE (scoping phase)

Full report and Tech Brief available at 
https://safety.fhwa.dot.gov/intersection/ssi/index.cfm
Report Number FHWA-SA-21-008 

Safe System for Intersections
(SSI) Framework

https://safety.fhwa.dot.gov/intersection/ssi/index.cfm
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Stage I is a scoping stage 
• Initially consider a full array of options
• Use screening tools that consider operational and safety goals, project needs, 

and practicality
• Develop a short list of alternatives that merit further consideration & analysis to 

be carried into Stage II

Stage II is an alternative development & selection stage
• Objectively differentiates among the alternatives brought forward from the Stage 

I scoping analysis 
• Preferred alternative(s) determined based on more detailed evaluations  

• Multimodal provisions
• Safety performance 
• Operational performance 
• Lifecycle benefits and costs 
• Environmental, utility, and right-of-way impacts 

Intersection control evaluation (ICE)
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FLH
PR

Developing
ICE Policies

Interest in
ICE Policies

Existing
ICE Policies

ICE Policies & Guidance - 2024
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1. Conflict point identification and classification
Crossing, merging, diverging, nonmotorized

2. Conflict point exposure
Volumes (vehicular and nonmotorized)

3. Conflict point severity (probability of FSI)
Vehicle-vehicle: speeds and conflict angles
Nonmotorized: speeds

4. Movement Complexity
• Conflicting traffic 
• Traffic control devices
• Additional complexity for nonmotorized users

SSI Method Overview



SPICE FDOT V5.1.1
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“Design Flags”

RED Flags: for design elements 
directly related to a SAFETY concern 
for pedestrians or bicyclists

Yellow Flags: for design elements 
negatively affecting USER COMFORT 
(i.e., increasing user stress) or the 
QUALITY of the walking or cycling 
experience.
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Design Principles for Ped Facilities

Pedestrian Routing and 
Delay

• Provide a highly visible and coherent route;
• Consider pedestrian desire lines and 

reducing out-of-direction travel
• Minimize the use of multistage crossings 

unless a multistage crossing can reduce 
delay or eliminate crossings of high-volume, 
free-flow ramps;

• Minimize pedestrian exposure to high-speed 
and/or high-volume traffic movements.
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Design Principles for Ped Facilities

Minimizing Conflicts w/ 
Motor Vehicles

• Maximize visibility between pedestrians and 
motorists;

• Reduce motor vehicle speeds at conflict areas with 
uncontrolled or concurrent motor vehicle 
movements

• Separating movements in time using traffic controls.
• Separating movements in space using geometry.
• Minimizing exposure to conflicts with motorists by 

providing short crossing distances.
• Minimizing the speed of vehicles at conflict points.
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20 Flags

Vehicle speed directly relates to pedestrian safety… Similarly, 
an increase in the number of vehicles turning across a 
pedestrian’s path increases the likelihood of the pedestrian to 
encounter a vehicle while crossing. Turning speeds less than or 
equal to 20 mph and vehicle volumes less than or equal to 50 
veh/h are therefore given a yellow flag, while a turning speed 
or volume beyond these thresholds increases the safety risk for 
the pedestrian and results in a red flag.
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20 Flags

Source: NCHRP 948



36

20 Flags

Source: NCHRP 948
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Safe System Roadway Design Hierarchy

“The purpose of the 
hierarchy is to help 

transportation agencies 
and practitioners 

identify and prioritize 
countermeasures and 

strategies when 
developing 

transportation 
projects.”
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Corner refuge island1

2

3
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Motorist yield zone
Pedestrian crossing island

Forward bicycle queuing area

5

6

Pedestrian crossing separated bike lane
Pedestrian curb ramp

5

6

Protected Intersections



photo source: People for 
Bikes

photo source: Google

Austin, TX Davis, CA

Salt Lake City, UT Chicago, IL

photo source: Streetsblogphoto source: WBUR

Protected Intersections



motorist’s view at 
conventional bike lane

motorist’s view at 
separated bike lane

Visibility at Conflict Points



photo source: Jonathan 
Maus

protected intersection conventional bike lane

Visibility at Conflict Points



• Yielding increased from 34% to 38%
• Right-turn speeds reduced 2.6 mph

https://rosap.ntl.bts.gov/view/dot/66612/dot_66612_DS1.pdf
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• 35% Reduction in All Crashes
• 76% Reduction in Injury/Fatal 

Crashes 
• 89% Reduction in Injury/Fatal 

Crashes in Rural Environments

Roundabouts Save Lives!
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Corner Extensions

Source: Delaware DOT Source: Hillary Orr



• Increased visibility of crossing 
pedestrians.

• Reduced conflicts between 
pedestrians and vehicles.

• Increased likelihood of 
motorists yielding to 
pedestrians.

• Enhanced safety for 
pedestrians who may be 
slower to start into the 
intersection.

Leading Pedestrian Interval (LPI)

Source: FHWA



Source: FHWA.

Manage Conflicts in Time



Manage Conflicts in Time

Source: FHWA.



Source: FHWA.

• Left turning driver attention is focused on judging 
gaps in oncoming through traffic rather than 
looking out for pedestrians crossing the street.

• Drivers may attempt to accelerate quickly to take 
a short gap in oncoming traffic. 

• During the left turn, the vehicle driver’s line of 
sight is not clear, with the vehicle’s A pillar 
concealing part of the outside view.

Pedestrians vs Permissive Lefts
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Consider:

• Protected only left turn signal 
phasing; or

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

Protected Only Left Turn Signals



5-50

High speed, head turner =  
low visibility of pedestrians

Slow speed, good angle =
good visibility of pedestrians

40°

Tighter angle 55 to 70 degree
angle b/t vehicle 
flows.

Right-Turn Slip Lanes:
Design for Pedestrians
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Cut through medians and 
islands for pedestrians

55° to 70° between 
vehicular flows.

Bicycle lane

25’ to 40’ radius 
depending on 
design vehicle

150 to 275’ radius

Crosswalk one 
car length back

Long radius 
followed by 
short

2:1 
length/width 
ratio

Right-Turn Slip Lanes:
Design for Pedestrians
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Nighttime Visibility



Contact Us

Elliott Moore, PE
Senior Safety Engineer
FHWA Resource Center
elliott.moore@dot.gov
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