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A Grim Reality
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Improve safety culture to 
increase shared responsibility

Implement road designs and 
operations that prevent people 
from being killed or seriously 
injured if a crash occurs

Safe System Approach

Source: FHWA

What’s the Problem? 

Vehicles and Drivers

 Mindset / Distractions

 Size / Weight

 Blind spots

Roadway Design

 Systemic engineering modifications

 Aligning guidance and policies with the 
outcomes we want

Source: Axios
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Sufficient flexibility 
is permitted to 
encourage 
independent 
designs tailored to 
particular situations.

-AASHTO Green Book

Wider Lanes are:
Required, Right?

 11’ to 14’ lanes historically favored to be 
more forgiving to drivers, especially on high-
speed roads
 Older AASHTO Bike Guides encouraged 14’ for 

bicyclist safety

 AASHTO Green Book allows 9’ to 12’
 Allows 10’ for “low-speed” roads (45mph or less)

 FHWA no longer requires design exceptions 
for lane width as a controlling criteria

Wider Lanes are:
Needed to Accommodate Vehicle Widths?

Wider Lanes are:
Less Safe?

Travel lanes of 10-
feet as part of a 
thoughtful design 
of arterials and 
collectors 
do not negatively 
affect motorist 
safety.
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Wider Lanes are
Needed for Capacity?

Travel lanes of 10-
feet as part of a 
thoughtful design 
of arterials and 
collectors have no 
measurable effect 
on capacity.

Narrow Lanes Can Reduce Speeds

Narrower                                                                                      Wider

S
p

ee
d

“Narrow lanes 
can contribute to 
lower speeds 
when integrated 
as part of an 
urban street 
design.” 
- FHWA

Narrow Lanes Are Allowed and Are Safer Narrow Lanes

Bloomington, IN
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Narrow Lanes

Prince George’s County, MD

Sidewalk Widths

4 FT 6 FT

Sidewalk Widths
Sidewalk Widths 
(Design and Maintenance)

5 FT

6 FT
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Sidewalk Widths 
Context Sensitivity

Ohio Multimodal Design Guide

Public Spaces
Denison, TX

Inman Square, Cabridge, MA

Shared Use Path Widths

Recommended Shared Use Path Widths

11’ wide is three operational lanes on a path

AASHTO Bike Guide
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Shared Use Path Widths

Columbus, OH Albuquerque, NM

Albuquerque, NM

Intersection Design Objectives

Minimize Exposure to Conflicts

Reduce Speeds at Conflict Points

Communicate Right-of-Way

Providing Sight Distances

Transitions between Other Facilities

Needs of Persons with Disabilities
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Inman Square - Cambridge, MA (before) Inman Square - Cambridge, MA (after)

Minimize Vehicle Turning Speeds

Design Controls & Evaluation:
Intersection Design and Check Vehicles

Turning Vehicle Design Speed
Actual and Effective Curb Radius

Treatments for Minimizing 
Turning Speeds

Truck Aprons
Turning Lanes and Channelized Islands

Median Islands and Hardened Centerlines

Designing Intersection and 
Driveway Corner Radii 

(to Minimize Turning Speeds)

Intersection Corner Evaluation
 Choose most appropriate 

motorized design and check 
vehicle for the location

 Smallest feasible curb radius 
should be selected for corner 
designs based upon the 
design vehicle’s effective 
turning radius
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Design Vehicles

Los Angeles Supplemental Street Design Guide

Does Corner Radius Matter?

Small Corner Radius Curb Extensions

Detroit, MI
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Curb Extensions

Pittsburgh, PAPhiladelphia, PA

Curb Extensions & Corner Radii

Falls Church, VA

Berman Park Trail

Curb Extensions

4FT

Raised Crossings 

AASHTO Bike Guide
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Raised Driveway Crossings 

Low Volume Driveways 

Higher Volume Driveways

Driveway Frequency

AASHTO Bike Guide

Driveways

Silver Spring, MD

Driveways

City of Austin 
Interim Standard Details Austin, TX

Raised Crosswalk / Speed Table Guidance

Ohio Multimodal Design Guide
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Raised Crosswalks

“We don’t have to 
wait for crashes to 
happen and people 
to die before we 
install these. We 
know they work, 
and they can 
prevent tragedies.”
- Ed Sniffen, HDOT’s Deputy 
Director

Hawaii DOT

Raised Crosswalks

Philadelphia, PA – Slow Zones Program

Raised Crosswalks AND Driveways

Madison Ave – Bainbridge Island, WA

Geometric Design Treatments to Improve Intersection Safety 

Medians and Pedestrian Refuge 
Islands; Hardened Centerlines

Curb Extensions

Curb Radius

Mountable Truck Aprons

Raised Crossings

Multiple Threat Crossing 
Treatments

AASHTO Bike Guide
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Mountable Truck Aprons

Bordentown/Chesterfield Road, NJ

Mountable Truck Aprons

San Francisco, CA

Mountable Truck Aprons

Houston, TX

Mountable Truck Aprons

Pittsburgh, PA
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Mountable Truck Aprons

Silver Spring, MD

Mountable Truck Aprons

New York City, NY

Mountable Truck Aprons

Quite a few example details provided 

in the OhioDOT Multimodal Design 

Guide, including some with drainage 

bypass to maintain drainage patterns.

Recommend no less than 3’ wide

Slip Lanes / Channelized Right Turn Lanes

AASHTO Bike Guide

x
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Slip Lanes / Channelized Right Turn Lanes

Fulton & Bancroft

Berkeley, CA

Separated Bike Lanes (Intermediate-Level Elevation)

AASHTO Bike Guide

Separated Bike Lanes (Intermediate-Level Elevation)

Austin, TX

Intermediate-Level @ Floating Bus Stop

Austin, TXAustin, TX
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Protected Intersections

AASHTO Bike Guide

Protected Intersections

Saint Paul, MN

Protected Intersections

Austin, TX

Protected Intersections

Berkeley, CA
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Protected Intersections

Seattle, WA

You can always transition a bike lane 
to a separated bike lane at 
intersections

NCHRP 1125 recommends this above 
all other options for safety and comfort

Provides opportunities for shorter 
pedestrian crossing distances and 
improved sight lines

Protected Intersections

Selecting Pedestrian Crossing Treatments

FHWA STEPS Guide

Tier 1: Signing & Markings

Tier 2: RRFB & Geometric 
Improvements

Tier 3: PHB, Signal, or 
Grade Separation

Selecting Bicycle Crossing Treatments

AASHTO Bike Guide
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Safety at Night

30 Years of Pedestrian Fatalities (1993-2022)
Daytime vs Nighttime

Safety at Night

Reduce 
potential for a severe 

outcome through 
managing vehicle 

speeds

Decrease 
likelihood of a crash 
through increasing 
driver awareness of 

pedestrians 
(enhancing visibility)

Reduce 
pedestrian exposure 

(i.e., time pedestrians 
spend in the roadway)

Safety at Night
Pedestrian Risk Category

Countermeasure
Reduce Pedestrian 

Exposure
Enhance 
Visibility

Manage Vehicular 
Speeds

OXRoad Reallocations

XSpeed Feedback Signs

XAutomatic Speed Enforcement

XLower Speed Limits

XLighting

XMarked Crosswalks

XTraffic Signals

XPedestrian Hybrid Beacons

XRectangular Rapid Flashing Beacons

OOODaylighting/Curb Extensions

OOCrossing Islands

OOOSidewalks/Walkways/Shared Use Paths

X indicates the primary pedestrian risk category for that countermeasure 
O indicates a secondary pedestrian risk category or categories.

Safety at Night
Design considerations for spot lighting:

 Illuminate key aspects of the roadway such as user 
conflict areas, intersections, and complex roadway 
conditions.   

 Install lighting in advance of mid-block crossings and 
intersections to illuminate the front of a pedestrian.  

 Illuminate locations with known pedestrian safety 
and/or security issues such as bridges, underpasses, 
and tunnels.   

 Ensure that street features such as trees, signs, or 
other obstructions do not block the light from reaching 
the roadway/pedestrian facilities. 
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Lighting alone will not substantially 
increase pedestrian safety in high-risk 
environments. Additional nighttime 
pedestrian countermeasures –
especially to slow driver speeds – are 
needed to substantially mitigate 
pedestrian risk at night.

69

Advisory Shoulders 
(Experimental)

Two Variations:

- 10’-13.5’ central travel lane

- 16’-18’ central travel lane

Crash Modification Factor (CMF)
as “Edge Lane Roads”

Hanover, NH
Population: 11K

Photo Credit: FHWA 

Yarmouth, ME
Population: 9K

Advisory Shoulders (Experimental) Asphalt Art

Source: Bloomberghttps://asphaltart.bloomberg.org/
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Asphalt Art

Denver (above)
Memphis (right) – Source Khara Woods

Thank you! 
Jeremy Chrzan, PE, PTOE

Multimodal Design Practice Lead

jchrzan@tooledesign.com


