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The contents of this presentation do not have the force and effect of law and are not meant to bind the public in any way.

THE SAFE SYSTEM APPROACH

What is it?
Who is involved?
Why is it different?

How can my agency/organization contribute to
Implement a Safe System?




TOP 3 TAKEAWAYS

*The Safe System Approach is “Principles
Based”

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

e Safe Roads is a continuum, not an absolute

We have a National Roadway Safety Problem

Roadway fatalities and the fatality rate was on
the decline for 30 years...

...but progress has stalled over
the last decade...




We have a National Roadway Safety Problem

Oregon Transportation Fatalities (2000-2018)

We have a National Roadway Safety Problem

Fatalities of pedestrians and

bicyclists have been

increasing even greater

Source: Fatality Analysis Reporting System




“The Department will advance equity as an instrumental
component of transportation safety and convene key
stakeholders — government at all levels, law enforcement,
advocacy, community organizations, and the general public
—to develop both a better understanding of the intersection
of equity and roadway safety, and a comprehensive
approach to incorporating equity into all of the
Department’s efforts to achieve zero roadway fatalities and
serious injuries.”

We have a National Roadway Safety Problem

Rural Roads: Fatalities and fatal crashes occur disproportionately -

by both population and vehicle travel.




Why are people killed and
seriously injured on the roads?
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WHAT IS THE SAFE SYSTEM APPROACH?

A different way of thinking about the road safety
problem ...

Accommodating
human mistakes

Keeping impacts on the human
body at tolerable levels
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SUCCESSFUL SAFE SYSTEM ADOPTERS

+_

Sweden Netherlands Australia New Zealand

Vision Zero Sustainable Safety Safe System Safer Journeys

60-70% 50-60% 50-60% 50-60%
Reduction in fatalities Reduction in fatalities Reduction in fatalities Reduction in fatalities
1994-2015 1994-2015 1994-2015 1994-2015
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THE SAFE
SYSTEM
APPROACH

THE 6 SAFE SYSTEM
PRINCIPLES

14



THE 6 SAFE SYSTEM
PRINCIPLES

Focus on Fatalities and Serious Injuries
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If you had the opportunity to implement a feature
that would reduce the number of fatalities and
serious injuries by 50%,but would double the total

number of minor crashes ...

Number of minor crashes: UP 2X Number of fatal and severe crashes; DOWN 50%

Would you do it? Yes or No
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THE 6 SAFE SYSTEM
PRINCIPLES

As road users, people will inevitably make mistakes and
those mistakes may lead to crashes

In a Safe System approach, owners and operators
of the system strive to make it easy for humans
to not make mistakes by designing roads and
vehicles to be in tune with human competences.
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THE 6 SAFE SYSTEM
PRINCIPLES

The human body has a limited physical ability to
tolerate crash forces before harm occurs.

Under the Safe System approach, the roadway operating
conditions are managed to prevent those large forces.
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HUMANS ARE VULNERABLE

Designing safer roads is
an exercise of managing
kinetic energy

Velocity is a vector
- Speed
- Direction (angle of impact)
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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
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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 ES ' I I
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THE 6 SAFE SYSTEM
PRINCIPLES
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Five Safe System Elements

Implementing the Safe System
approach is a shared responsibility

It cannot be achieved by
engineering alone

THE 5 SAFE
SYSTEM
ELEMENTS
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Not distracted
or impaired

g@

Follow rules

.\‘, (V]
S A
Act within the

limits of the
road design
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https://www.ghsa.org/resources/GHSA/Safe-System-Report21
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Source for all images: Fehr & Peers




THE 5 SAFE
SYSTEM
ELEMENTS
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Active Safety Passive Safety
Reduces the chance of a Protective systems for

crash occurrini when crashes occur

Lane departure warnings Seatbelts

Lane keeping assist Airbags

Forward collision warnings Crumple zones

Collapsible steering column

Autonomous emergency braking
Pedestrian detection

Backup camera

Antilock brakes

Electronic stability control

Leveraging connected and automated vehicle
(CAV) technology to improve safety
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THE 5 SAFE
SYSTEM
ELEMENTS
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SAFE SPEEDS

Source: FHWA

The Safe System approach is
not about universally reducing
speeds. It’s about matching
speed appropriate to the road
conditions that exist.

Source: FHWA Source: FHWA
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Safe Speeds: Pedestrian Focus

Hit by a vehicle
traveling at

23 MPH

10% risk of death

0

Hit by a vehicle
traveling at

A2 v+

50% risk of death

0

Hit by a vehicle
traveling at

58 MPH

90% risk of death

00

Source: FHWA
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THE 5 SAFE
SYSTEM
ELEMENTS
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Thoughts on the Safe Roads Element

Think of “Safe Roads” as a continuum
— not an absolute

» The aim is to design and operate roads to continuously

-G rxed @G rz qfrgiz kdwk runvi

Transportation agencies are strongly
encouraged to consider widespread
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Prevention through Design (PtD)

Hierarchy of Control

More Effective Eliminate Prevention through Design
Physically remove the hazard

Initiative led by the National

: Institute for Occupational
Substitute o Bl safety and Health (NIOSH)
Replace the hazard with option that lowers severity to prevent or reduce

occupational injuries,
Engineering Contr0|s illnesses, and fatalities
Operate the system to reduce exposure thrqugh efforts that.

Administrative Controls
Education, legislation & policies to change behavior

Personal Protective EqQuipment

Less Efiective PPE, protective gear
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Washington State
Strategic Highway
Safety Plan:

Target Zero 2019

http://targetzero.com/wp-content/uploads/2020/03/TargetZero2019_Lo-Res.pdf

40



Idvddw] #Hgg#iv hulrxviamxu| 8 thyhquirgikux#s hvl g
Eliminate exposure by physical
separation of user conflicts
Reduce exposure by conflict
separation in time

Increase user
attentiveness & awareness

https://www.ite.org/technical-resources/topics/safe-systems/

Reduce exposure to
incompatible speed

Reduce exposure to severe
angles of impact

Personal protection & road features
that manage energy distribution
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Separating Users in Space
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Table 14. Recommended Countermeasure Tiers Depending on Traffic Context

Vehicle ADT Vehicle ADT Vehicle ADT Vehicle ADT

SRS <9,000 9,000-12,000 12,000-15,000 2 15,000

(Number of Speed Limit (mph)
Travel Lanes and

Median Type)

2 Lanes
3 Lanes

4 Lanes with raised
median**

4+ Lanes without
raised median

Legend:

Tier 1: Traffic context generally supports motorist yielding;
1 countermeasures are generally less expensive and require less

*Where the speed limit exceeds 40
mph, Tier 3 should be considered.

process than other two tiers to implement ** Raised medians must be at least 6
feet wide to serve pedestrians. See the
Tier 2: Traffic context generally requires intervention to induce AASHTO Bicycle Guide for lengths to
% motorist yielding; countermeasures are generally less expensive and gil‘“?ggﬂ‘;:gigfg‘ﬁgﬁz:{g&‘i
require less process than Tier 3 to implement of A+ lanes without raised median
Tier 3: Traffic context generally requires intervention to require motorist Table adapted from AASHTO Bicycle
3 to stop or to physically separate pedestrians and bicyclists from traffic; Guide and the FHWA STEP Guide

often the most expensive and may require extensive public process

Source: Guidance to Improve Pedestrian and Bicyclist Safety at Intersections (2020); National Cooperative Highway Research
Program (NCHRP) Report 926 - http://www.trb.org/Main/Blurbs/180624.aspx
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Separating Users in Time

Pedestrian Hybrid Beacons @l eading Pedestrian Interval

Increasing Users Attentiveness & Awareness

46



INCREASE
AWARENESS

47

THE 5 SAFE
SYSTEM
ELEMENTS
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Vital post-crash actions include:

m ® O i

() N

& . . |

First Medical care Crash Traffic

responders investigation incident
management

y’
»
|
Justice
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THE 6 SAFE SYSTEM
PRINCIPLES
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Identify Mitigate Crash Crash

risks risks occurrence countermeasure

\ 4 v v \4
—

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).

51

Systemic Approach

Source: HSIP Implementation Plan Guidance
fhwa.dot. i

1_plan_gt pdf

https://safety.fhwa.dot.gov/systemic/
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THE 6 SAFE SYSTEM
PRINCIPLES
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SAFE SYSTEM ELEMENTS CREATE REDUNDANCY

The “Swiss Cheese Model” of Death and serious injuries only happen
redundancy creates layers of protection when all layers fail

g Safe road . g Safe road
Safe users Safe users
Safe vehicles Safe vehicles

speeds
Safe roads & Safe roads speeds

Post-crash care Post-crash care

Adapted from James Reason’s model for analyzing accident causation
https://royalsocietypublishing.org/doi/10.1098/rsth.1990.0090 Image Source: FHWA

THE 5 SAFE
SYSTEM
ELEMENTS
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What'’s Different?

Reduce Crashes I:> Eliminate Fatalities & Serious Injuries
Speed Management II:> Kinetic Energy Management
Safety “Four E’s” ||:> Five Safe System Elements

Apply Countermeasures at II:> Proactively Apply Countermeasures
High Crash Locations in a “Systemic” Approach

Examine crash records to ||:> Strengthen all elements to
identify causes or “deficiencies” reduce “system failures”

“Balance” Safety vs. Mobility II:> Only “Safe Mobility”
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For More Information

FHWA Resources: https://safety.fhwa.dot.gov/zerodeaths/zero_deaths_vision.cfm

ITE Resources: https://www.ite.org/technical-resources/topics/safe-systems/
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First step towards an objective analysis approach of
intersection alternatives using Safe System concepts
for practitioners in the U.S.

Focuses on alternative
screening and potential
inclusion within an
Intersection Control
Evaluation (ICE) process

Source: FHWA
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“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.”
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WHAT IS THE SAFE SYSTEM APPROACH?

Image: FHWA

TOP 3 TAKEAWAYS

*The Safe System Approach is “Principles
Based”

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

e Safe Roads is a continuum, not an absolute
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