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How does the US reach zero deaths?
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A NEW DIRECTION

The Safe System approach aims to eliminate
fatal and serious injuries for all road users by:

Accommodating
human mistakes

Keeping impacts on the human
body at tolerable levels




SUCCESSFUL SAFE SYSTEM ADOPTERS

Sweden

Vision Zero

60-70%

Reduction in fatalities
1994-2015

Netherlands
Sustainable Safety

50-60%

Reduction in fatalities
1994-2015

Australia
Safe System

50-60%

Reduction in fatalities
1994-2015

New Zealand

Safer Journeys

50-60%

Reduction in fatalities
1994-2015

Source: World Resources Institute



SAFE SYSTEM IN THE UNITED STATES =~ S==——

The U.S. Government does not endorse any products, manufacturers or entities. Trademarks, manufacturers’ names or entity names
appear in the presentation only because they are considered essential to the objective of the presentation. They are included for
informational purposes only and are not intended to reflect a preference, approval, or endorsement of any one product or entity.
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SYSTEM

Zero is our goal. A Safe System
is how we will get there.
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Safe Roads for a Safer Future

lovestment in roadway safely seves lives

Making a commitment to zero deaths means addressing every aspeﬂ of (rash nsks through Ihe five
elements of a Safe System shown below.
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Safe Road Safe
Users Vehicles

.n:

Safe Safe Post-Crash

Speeds Roads Care

Traditional

Prevent crashes

Improve human behavior >
Control speeding
Individuals are responsible ——»

React based on crash history ———»

WHERE ARE ———

YOU

SAFE SYSTEM
JOURNEY?

Safe System

Prevent deaths and serious injuries
Design for human mistakes/limitations
Reduce system kinetic energy

Share responsibility

Proactively identify and address risks

Implementing the Safe System approach is our shared responsibility,
and we all have a role. It requires shifting how we think about
transportation safety and how we prioritize our transportation
investments. Consider applying a Safe System lens to upcoming
projects and plans in your community: put safety at the forefront and
design to accommodate human mistakes and injury tolerances. Visit
safety.fhwa.dot.gov/zerodeaths to learn more.

https://safety.fhwa.dot.gov/zerodeaths/docs/FHWA SafeSystem Brochure V9 508 200717.pdf
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Death/serious injury
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> e Death/serious injury

TPM Transportation Performance Management Is unacceptable

v

How we ger THER®

Five Safety Measures
R

Number of Fatalities

The Federal Highway Administration defines Transportation Performance Management (TPM) as a strategic app
that uses system information to make investment and policy decisions to achieve national performance goal

1.\
B

Fatality Rate

Injuries

Fo
Gl .
B =B P . 0 Number of Serious
Q

Investment Decisions Aimed at a Better Performing For Connected and Rate Of SGFIOUS InJ uries
Using goals, measures, and Transportation System Productive Communities

data to make better informed Setting targets, developing plans, Focusing on the efficient delivery of

decisions about how to invest reporting results, and being goods and safe, reliable journeys to N um be r Of N on-
transportation funding. accountable for performance work, to school, to shopping, to

I Motorized Fatalities and
https://www.fhwa.dot.gov/tpm/about/tpm.cfm Serious Injuries
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A

Humans make
mistakes

HUMAN CENTRIC DESIGN

What is Human Factors?

The field of human factors applies what we know about the capabilities and perceptual
limitations of people to better design the environments in which they function. It is an
interdisciplinary area of research that focuses on a number of real-world applications,
including product design, workplace safety, ergonomics, human-machine interfaces, and -
transportation. The goal is to maximize performance and safety by creating products, o o = =N &4
equipment, machines, and environments that complement human capabilities.

Human Factorst
Tpransis  »
Program

Source: FHWA

Di ing Di d Interch DDI =
S S Restricted Crossover U-Turn (RCUT) Cooperative Adaptive Cruise Control (CACC)

https://highways.dot.gov/research/laboratories/human-factors-laboratory/human-factors-laboratory-overview
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Humans are
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Humans are
vulnerable

HUMANS ARE VULNERABLE

Designing safer roads is
an exercise of managing
kinetic energy

i o e K = Smy’

Velocity is a Vector
- Speed

60 70 - Direction (angle of impact)
Impact Speed (MPH)

Source: FHWA




Transferable Kinetic Energy (Lateral) vs Impact Angle and Travel Speed

Figure 5.11. Influenced impact angle on transferable kinetic energy

Changing an impact angle from 90° to 40°
reduces kinetic energy about the same as
If speeds were about 30kph (20 mph) less

Source: Zero Road Deaths and Serious Injuries, Leading a Paradigm Shift to a Safe System, ITF, 2016
https://www.itf-oecd.org/sites/default/files/docs/zero-road-deaths.pdf




Lower Speeds

Lower Impact
Angles

Fewer Conflict
Points

Is this why roundabouts are so effective
at reducing severe crashes?

Image derived from: https://dublinohiousa.gov/roundabouts Y E S ' ' '
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Five Safe System Elements \/

Responsibility is
shared

Implementing the Safe System
o:?o'i\iﬁé} @Q approach is a shared responsibility

Safe Road Safe
Users Vehicles

It cannot be achieved by
engineering alone

e

Post-Crash

Care

Education =

V7 i \

Safe
Roads

Source: FHWA Strategic Highway Safety Plans: A Champion's
Guidebook to Saving Lives, Second Edition
htips:/isafety fawa dot govishsp/guidebookiovruw.cim

Source: FHWA
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Safety is proactive

Identify Mitigate Crash Crash
risks risks occurrence countermeasure
) A Y% \ 4 \ 4

—

e e SO

Systemic Approach - using data and roadway characteristics to identify
patterns of risk and proactively implementing targeted safety measures at

locations with those risk characteristics (irrespective of past collision
history).




Systemic Approach 006

Safety is proactive

FHWA Home / Safety / The Systemic Approach to Safety

Office of Safety
A Systemic Approach to Safety - Using Risk to Drive Action

I

Home | About Systemic [ Why Systemic | Training and Technical Assistance | Resources/Contact

Hot Spot Systemic
(50%) (50%)

Roadway Intersection Bike/Ped

Departure
(50%) (36%) (14%)

A systemic approach to safety involves widely implemented improvements
based on high-risk roadway features correlated with specific severe crash
types. The approach helps agencies broaden their traffic safety efforts at

Figure 1 State X HSIP Funding Allocation (Example) ; L & ‘ 4 4 little extra cost. Find out how (I'ead more)_

~ Source: HSIP Implementation Plan Guidance
https://safety.fhwa.dot.gov/legislationandpolicy/fast/docs/hsip_implementation_plan_guidanceFINAL.pdf =

! 0

A Way to Manage Risk Systemic In Practice

https://safety.fhwa.dot.gov/systemic/



Highway Safety Improvement Program (HSIP)

The HSIP is the projects, activities, plans, and reports carried out under 23 U.S.C. 148. FHWA has developed a wide variety of
resources to help States plan highway safety improvement projects using a performance-driven process; implement those
projects; evaluate the effectiveness of past projects and report annually on the status of HSIP implementation efforts.

Resources

i INTEGRATING THE

ABOUT LEGISLATION NOTEWORTHY OTHER TRAINING & TECHNICAL

Safe System
Approach
WITH THE
Highway Safety
Improvement
Program

AN INFORMATIONAL REPORT

US.Depariment of Transportation Safe Roads for a Safer Future
fovestavest io roadaay safety saves lives
Federal Highway Administration

rage 10urce: Prabay user §_Me

https://safety.fhwa.dot.gov/hsip/hsip.cfm

https://safety.fhwa.dot.gov/hsip/docs/thwasa2018.pdf
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SAFE SYSTEM ELEMENTS CREATE REDUNDANCY

Source: FHWA




SAFE ROADS

Safe
Roads

2nd
MANAGE
CRASH
NERGY;

Avoiding crashes involves reducing the Managing crash kinetic energy involves:

T—— i Source: Fehr & Peers Source: City of Carmel, IN Source: Fehr & Peers

Separating users Separating Increasing Manage speed Manage impact Manage impact

in space users in time attentiveness and
awareness

angles energy distribution




Separating Users in Space

Figure 9: Pref
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https://safety.fhwa.dot.gov/ped_bike/tools_solve/docs/fhwasa18077.pdf



Separating Users in Time

[ PROVEN SAFETY

US. Deparrment of Tonsportofion

Federal Highway Administiafion COUNTERMEASURES

Leading
Pedestrian
Intervals

SAFETY BENEFIT:

An LP1 allows 3 pedestrian to establish presence in the
crosswalk before vehicles are grven 3 green indication.

13%

Reduction in pedestrian-vehicle
crashes at intersections

theuseoftheLPlat
ons with hi

Leading
Pedestrian
Intervals

Pedestrians wait for the walk signal.

https://safety.fhwa.dot.gov/provencountermeasures/lead _ped int »rormer bt s it snd it RS ot b st

please visit https://safetv.fhwa.dot.2ov/provenc TR




Proven Safety Countermeasures

PEDESTRIANS/BICYCLES
INTERSECTIONS

g 13. Leading Pedestrian Intervals
6. Backplates with Retroreflective 73 ’

Borders
14. Medians and Pedestrian Crossing

. . Islands in Urban and Suburban Areas
1. EnhancedDelineation and

Friction for Horizontal Curves

7. Corridor Access Management

15. Pedestrian Hybrid Beacons

8. Left-and Right-Turn Lanes at Two-

2. Longitudinal Rumble Strips .
Way Stop-Controlled Intersections

and Stripes

16. Road Diets/Reconfigurations

9. Reduced Left-Turn Conflict 17. Walkways

3. SafetyEdge_ Intersections

) ) CROSSCUTTING
4. Roadside Design

Improvements at Curves

10. Roundabouts

18. Local Road Safety Plans

11. Systemic Application of Multiple
Low-Cost Countermeasures at Stop-

Controlled Intersections A 19. Road Safety Audits

AN AL

5. Median Barriers

=
&

12. Yellow Change Intervals

)

20. Uslimits2

https://safety.fhwa.dot.gov/provencountermeasures/
https://safety.fhwa.dot.gov/provencountermeasures/fhwasa18068/FHWA-SA-18-068.pdf




SAFE SYSTEM APPROACH TO INTERSECTION PLANNING & DESIGN

First step towards the development of objective analysis approaches that capture key Safe System concepts
and are implementable by intersection planners and designers in the U.S.

Assessment of Exposure-Severity-Complexity sst, = 100 x exp(~ 2 £,

;e *P(FSD); . *Ly;, . * L:':'\.] Equation 8. SSI score for all conflict points of type t.

Table 19. SSI score results for Scenario |.

Equation 7. Sum of exposure-severity-complexity products for all conflict
9 P ey pledtyp Intersection | Intersection Conflict Type SSI Scores
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Source: FHWA




Safe System Approach — What’s Next?

“There is no single pathway for the adoption,
establishment and implementation of a Safe System.
Moving to a Safe System is a learning-by-doing
process best described as a journey which presents

opportunities, hazards and challenges along the way.
The experiences of the pioneering countries show
that each follows its own journey, shaped by the
cultural, temporal, and local context, but guided by
the underlying principles.”

Source: Zero Road Deaths and Serious Injuries: Leading a Paradigm Shift to a Safe System; OECD (2016)

http://www.oecd.org/publications/zero-road-deaths-and-serious-injuries-9789282108055-en.htm
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Zero is our goal. A Safe System is how we get there.

Zero Is our goal.
A Safe System is how we get there.
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