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Overview: Safe System Roadway Design Hierarchy

Potential Applications

Why is this important?

Support Needed for Consistent Application
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100%
In the event of a collision, the

amount of kinetic energy
transferred to the human body
directly influences the severity

Fatalit c . .
/ of injuries sustained.

Risk

0%

60 70
Source: FHWA Impact Speed (MPH)



Overview:

Safe System Roadway Design Hierarchy

Defines four tiers relative to
alignment with Safe System

Organizes infrastructure-based
countermeasures into each tier

Published in January 2024

SAFE SYSTEM
ROADWAY
DESIGN
HIERARCHY

ENGINEERING AND INFRASTRUCTURE-RELATED
COUNTERMEASURES TO EFFECTIVELY REDUCE
ROADWAY FATALITIES AND SERIOUS INJURIES

@ . IERQESE

Federal Highway Administration A SAFE SYSTEM IS HOW WE GET THERE

;

Source: FHWA

SAFE SYSTEM
ROADWAY DESIGN
| HIERARCHY

TIER | REMOVE SEVERE
1 CONFLICTS

TIER | REDUCE VEHICLE
2 SPEEDS

TIER | MANAGE CONFLICTS
3 IN TIME

TER | |NCREASE ATTENTIVENESS
4 AnD AWARENESS
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Potential Applications

Countermeasure Project Level

Selection Decisions & Evaluation Design Guidance

Contextual Guidance for Selecting All Ages & Abilities Bikeways
Roadway Context
Harget Mo All Ages & Abilties
TargetMator Motor Vahck | Koy Oparational Bicycle Facll .
Vol peod 0L KO |3 Considertions e facly Separated Bike Lane
Any of thefolowing high i 5 or Shared Use Path
curbsideactty, requent buse
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Countermeasure Selection

Tier1 Tier 2 Tier 3 Tier 4
Remove Severe Reduce Vehicle Manage Increase Attentiveness
Proven Safety Countermeasure Conflicts Speeds Conflicts in Time and Awareness

Speed Management

ropriate S Limits /
for All Road Users
ed Safety Cameras J

e X L Tier 1 Tier 2 Tier 3 Tier 4
== Variabl Lim « Remove Severe Reduce Vehicle Manage Increase Attentiveness
Proven Safety Countermeasure Conflicts Speeds Conflicts in Time and Awareness

Pedestrian/Bicyclist Roadway Departure (continued)

Selecting highest tier T Y, © o v,
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Countermeasure Selection

Safe System Roadway Design

Hierarchy

]
. . ] ) . Tier 1' Remove Severe Conflicts
Existing: Signalized Intersection &£ ‘ |iw
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Tier 2: Reduce Vehicle Speeds
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Image: Google Earth Icons: FHWA



Project Level Decisions & Evaluation

Example: Complete Street Corridor Project
.

Project Purpose
Improving access to a commuter rail station
Improving east-west access for active transportation network
Enhancing road safety

Image: Google Earth



Project Level Decisions & Evaluation
Example: Complete Street Corridor Project

Variety of Design Decisions
Different Road Users
Cross-Section Features
Intersection Features

Safe System Roadway Design Hierarchy

Remove Severe Conflicts

Reduce Vehicle Speeds

Manage Conflicts in Time

Increase Awareness &
Attentiveness

Buffered or
Separated Bike
Lanes

Vertical
Separation

Green Conflict
Markings, Bike
Lane Symbol

Cross-Section Features

o

One Vehicle
Lane in Each
Direction

Bus Boarding Continuous
Islands Sidewalks

Reduce Posted
Speed, More
Frequent Signs

In-Lane Bus
Stops

Pavement
Markings, Lighting
Warning Signs




Project Level Decisions & Evaluation

Example: Complete Street Corridor Project
.

Intersection Features

Variety of Design Decisions Curb

Different Road Users
Cross-Section Features
Intersection Features

Safe System Roadway Design Hierarchy

Remove Severe Conflicts

Reduce Vehicle Speeds

Manage Conflicts in Time

Increase Awareness &
Attentiveness

Separation
to/through
Intersection

Left-Turn Lane

' Green
Vertical Wave/Signal

Separation .
P Progression

Protected

Bike Signal Left-Turn
Phasing Phasing

Cross-Bike
Markings, Left-
Turn Boxes, Bike
Boxes

Pavement
Markings,
Warning Signs

Bus Boarding

Ramps,
Islands

Waiting Area

Tighter Curb
Radii, Curb
Extensions

In-Lane Bus
Stops

Exclusive
Crossing
Phase

Transit Signal
Priority

Pavement Marked/
Markings, Enhanced
Signs Crosswalks




Project Level Decisions & Evaluation
Example: Complete Street Corridor Project

ALTERNATIVE A: ONE-WAY BICYCLE FACILITIES




Project Level Decisions & Evaluation

Applied Safe System Project-

Example: Complete Street Corridor Project Based Alignment Framework
developed by FHWA
 Evaluate existing « Developedto be « Exposure: Likelihood of
streets, roads, consistent with Safe encountering
intersections aligned System Roadway Design hazardous situations
with Safe System Hierarchy « Likelihood: Probability
Approach  Provides a scoring of collisions occurring
. Compare different matrix . Severity: Potential
infrastructure project « Considers vulnerable severity of collisions for
alternatives road users & motor both vulnerable road
vehicle occupants users and motor vehicle

occupants



Project Level Decisions & Evaluation
Example: Complete Street Corridor Project

Lower scores are closer to
alignment with the Safe System

Analysis Framework Considers Approach

Vehicle speed

Vehicle Volume & Vulnerable Road User Volumes

Cross-Section Features (# of lanes, street width, bicycle facility type, sidewalk width and buffer, etc.)
Intersection configuration (control type, skew, features for vulnerable road users)

Signal phasing

And more!!! . . .
Alternatives Intersection Segment Combined
Score Score

. . . Existing Conditions 5,760 1,800 7,560
Alternative C is most aligned 5
with Safe System Principles and Alternative A: One-Way Bicycle Facility 1,512 504 2,016
Design Hierarchy Alternative B: Two-way Bicycle Facility 1,800 600 2,400
Alternative C: One-Way Bike Facility with 972 486 1,458
Priority Signal Phasing for Pedestrians




Tier 1: Remove Severe

Design Guidance Conflicts
Example: Bikeway Facility Selection

Tier 2: Reduce Vehicle
Speeds

Contextual Guidance for Selecting All Ages & Abilities Bikeways

Roadway Context

Target Max All Ages & Abilities

Target Motor Motor Vehicle : Key Operational Bicycle Facil
i Motor Vehicle icycle Facility A
Vehicle Speed  Volume (apTy | L3NeS Considerations Separated Bike Lane
Any of the following: high > or Shared Use Path
curbside activity, frequent buses, ook < |
(3] Any motor vehicle congestion, or Rro d Bicycie Lane (@)
turning conflicts’ x
L
<10 mph Less relevant Noicenteriine; Pedestrians share the roadway | Shared Street o
<20 mph <1,000- 2,000} O single lane 2]
P! one-way < 50 motor vehicles per hour in Bicycle Boulevard 0l
< 500 - 1,500 the peak direction at peak hour |
<1,500 - Conventional or Buffered Bicycle % B“(e Lane
3,000 Single lane Lane, or Protected Bicycle Lane i (Buffer PfEf.)
< 3,000 - each direction, Buffered or Protected Bicycle >
< 25 mph 6,000 orsingle lane i LOW curbside activity, or low Lane
one-way congestion pressure

Greater than

.90 Protected Bicycle Lane LLI
Any Multiple lanes E
per direction
Single lane Protected Bicycle Lane, or D 2k Shared Lane
< 6,000 s3ch direciion Low curbside activity, or low i —l or Bi ke
e ' Multiple lanes ; congestion pressure LAt et o ea rachine (@8 .. Boulevard
ph per direction >
Greater than A A
6,000 b4 B
High-speed limited access High pedestrian volume
roadways, natural corridors, Any
e MEES EER OIS
Source: Designing for All Ages & Abilities Contextual Guidance for Source: Bikeway Selection Guide, February 2019

High-Comfort Bicycle Facilities, December 2017



Tier 1: Remove Severe

Design Guidance Conflicts
Example: Redefining Project Development Process o Reduice Vehicle

Speeds

Address any fatal or severe
injury crashes within the project
area in past five years.

1

Is the median speed inthe study Yes Can the speed be No Separate users
area above 25 MPH and vehicles lowered to 25 MPH using the in space and time using the
interact with vulnerable road users? strategies in Table 17 strategies in Table 2.
tlo LYes l
I Align project with street typology
and modal priority per Figure 4-1
Table 1: Speed Reduction Strategies Table 2: Strategies to Separate Users in Space and Time
. Sef iat | limit for all . Bicyclel . Leading Pedestrian| |
= Install speed safety cameras* = Walkways » Rectangular Rapid Flashing
Beacon
= Deploy speed management technology » Roadway Configuration
such as re-timing signals. » Pedestrian Hybrid Beacons
. Medi | Pedestrian Ref Corridor Access Mlanagement

*May require authorizing ordinance.

Source: Draft, Underdevelopment



Design Guidance
Example: Complete Streets Design Manual

“Target speeds should align with the posted speed limit. Where observed and/or
posted speeds are higher than those shown on this table, speed management

strategies must be used.”

Target Speed (mph)
Compact Intermediate Broad
Neighborhood 15-251 25
Mixed use 20-30°
15-25?2
Commercial 25-30 30-35
Notes:

115 mph in school zones and adjacent to parks where posted.
2 15 mph if street is an alley.
If a designated bicycle boulevard street, see Section 4.1 for lower target speed needed.

Source: Draft, Underdevelopment

Tier 1: Remove Severe
Conflicts

Tier 2: Reduce Vehicle
Speeds
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Why is this important?

-
Our ability to affect more significant
progress is at the base of the pyramid
INDIVIDUAL
EFFORT

EDUCATION F Driver education programs, Y
aa :

ACTIVE MEASURES Signals and signs, in-vehicle
collision warnings, seatbelts,

helmets

LATENT SAFETY MEASURES .;, Signal timing, leading pedestrian

r\ intervals, air bags, automated
emergency braking

BUILT ENV'RON MENT Roundabouts, curb extensions, POPULATION
raised crosswalks, sidewalks, HEALTH IMPACT

bikeways

reform

SOCIOECONOMIC FACTORS yﬁ\ Affordable housing near transit, zoning



Why is this important?

- Removing severe conflicts (Tier 1) and

Reducing vehicle speeds (Tier 2) are the
most meaningful changes to the built
environment of our roadway/streets.

INDIVIDUAL
EFFORT

BUILT ENVIRONMENT T T — POPULATION
"." raised crosswalks, sidewalks HEALTH |MPACT

bikeways



Considerations for
Consistent Application



Considerations for Consistent Application

Topics that may need to be reconsidered and revised......

« Engineers/Planners « Types of funding « Design Standards
 Decision Makers o Criteria to qualify for « Mobility thresholds
. General Public funding e Curb Use

o Flexibility in funding « Speed limits

Land Use



FEHR ¥ PEERS

Thank you!

Contact Information:

Erin M. Ferguson, PE, RSP2|
e.ferguson@fehrandpeers.com
(415) 255-5963
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