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A Grim Reality

Designing

Traffic fatalities are a national crisis affecting a// road users.
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. . . . APoIicyc_Jn _
Sufficient flexibility [Frikerd
Is permitted to

encourage

independent
designs tailored to
particular situations.

-AASHTO Green Book
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Wider Lanes are:
Required, Right?

‘ . . ACHIEVING MULTIMODAL NETWORKS
= 11’ to 14’ lanes hlstorlcally favored to be APPLYING DESIGN FLEXIBILITY

& REDUCING CONFLICTS

more forgiving to drivers, especially on high-
speed roads F
= 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

TOOLE
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Wider Lanes are:
Needed to Accommodate Vehicle Widths?

Design Vehicle Dimensions

Vehicle Vehicle Operating
Vehicle Length Width Width!
Passenger Cars and Light Trucks 19.0 feet 7.0 feet 9.0t
School Bus 36.0 feet 8.0 feet 10.0 ft
Transit Bus 40.0 feet 8.5 feet 10.5ft
Single Unit Truck? 30.0 feet 8.0 feet 10.0 ft
Tractor-Trailer 55.0 feet 8.5 feet 10.5 ft
Source. A Policy on the Geometric Design of Sireets and Highways, AASHTO, 2004. Chapter 2 Design Controls and Criteria
1 Assuming one-foot clearance on both sides of vehicle
2 The SU-30 design vehicle is commonly used to model emergency response vehicle operations
TOOLE
DESIGN

Wider Lanes are:
Less Safe?

N R N

Travel lanes of 10-
feet as part of a

= thoughtful design

B 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.
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Narrow Lanes Are Allowed and Are Safer

Our survey of AASHTO member state DOTs indicate that the majority of state DOTs
prefer to follow the conventional design standards adopted by their DOT, and the
context- itive design h has not been widely used within their jurisdiction.

In practice we are far from implementation of the context-sensitive design solutions
by most state DOTSs. The design exception for lane width reduction projects seems to
be a rare event in most state DOTs that participated in our survey.

ANATIONAL
INVESTIGATION

ON THE IMPACTS
OF LANE WIDTH ON
TRAFFIC SAFETY:

+ In the speed class of 20—25 mph, the driving speed is slow enough that drivers do
not notice changes in lane widths. This hypothesis was confirmed by our findings
that there is no significant difference in terms of the number of non-intersection
crashes between 9-foot, 10-foot, 11-foot, 12-foot, or even 13-foot lanes.

« On the other hand, street sections with 10-foot, 11-foot, and 12-foot lanes have
significantly higher numbers of non-intersection crashes than their counterparts
with 9-foot lanes in the speed class of 30—35 mph.

« Inother words, in the speed class of 30—35 mph, wider lanes not only are not safer, but
exhibit significantly higher numbers of crashes than 9-foot lanes, after controlling for
geometric and cross-sectional street design characteristics of street sections.

12/10/2025

Narrow Lanes Can Reduce Speeds

N

“Narrow lanes

Narrower Wider
can contribute to
lower speeds °
when integrated =
—

as part of an ? p

2 o S
urban street ) seil
design.” e
- FHWA o . s
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Speed of Traffic

Chat source: Fitzpatrick. Kay, Paul Carlson, Marcus

Tiansgortation Reseaich Fecord 1751:18-25.

Narrow Lanes

Bloomington, IN
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Narrow Lanes Sidewalk Widths

R e TOOLE |

DESIGN

N s -
Prince George’s County, MD

Sidewalk Widths
(Design and Maintenance)

DESIGN
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N

Faderal Highway Administration
University Course on Bicycle and
Padestrian Transportation

Lesson 3 Walkways, Sidewalis.

ond Public Spaces

Sidewalk Widths
Context Sensitivity

Land Use

Frontage Zone

Minimum Width

(FT)

(A}

Minimum Pedestrian
Through Zone
Sidewalk Width

(FT)

(B) (E)

Minimum Buffer
Zone Width (FT)

(€) (o) (E)

Posted Speed <=
35 MPH

Minimum Buffer
Zone Width (FT)

(C) (D) (E)

Posted Speed
>= 40 MPH (F)

TOOLE
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Central
Business 26 814 48 610
District
Commercial 26 6-8 4-8 610
Residential 2 57 46 68

Ohio Multimodal Design Guide

Public Spaces
Denison, TX

Shared Use Path Widths

Recommended Shared Use Path Widths

Shared Use Path Gperating Widths and Operational Lanes*

SUPLOS “C" | Recommended | b ,cycq) | Recommended | Recommended | Practical

Peak Hour | Operational
i gl Minimum | LowerLimit | UpperLimit = Maximum
150 to 300 2 an 10n 12 3r
30010500 | 3 e 2t 158 16
500 to >600 J 4 5n %N 20n None

*Typical Mode Spiit is 55% adult bicyclists, 20% pedestrians, 10% runners, 10% in-line skaters, and
5% child bicyclists

11’ wide is three operational lanes on a path

TOOLE
pEsSiIGN  AASHTO Bike Guide




Jeremy Chrzan - Toole Design - America Walks Webinar 12/10/2025

Columbus, OH. Albuguerque, NM

Intersection Design Objectives

N N

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

TOOLE
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Minimize Vehicle Turning Speeds

N

Design Controls & Evaluation:

Intersection Design and Check Vehicles

Turning Speeds

Truck Aprons

Turning Vehicle Design Speed
Actual and Effective Curb Radius

Designing Intersection and
Driveway Corner Radii
(to Minimize Turning Speeds)

TOOLE
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Treatments for Minimizing

Turning Lanes and Channelized Islands
Median Islands and Hardened Centerlines

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

TOOLE

DESIGN
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Design Vehicles

Street A

Local Streets and Streets on NEN

All Non-Local Streets, including
enhanced streets

Local Streets and Streets on NEN
Streets on TEN

Industrial Collector

Truck Route

Streets with mini-roundabouts

Street B

Local Streets and Streets on NEN

Local Streets and Streets on NEN

All Non-Local Streets, including
enhanced streets

Streets on TEN
Industrial Local or Collector
Truck Route

Streets with mini-roundabouts

NEN = Neighborhood Enhanced Network; TEN = Transit Enhanced Network

*Designers should provide detailed AutaTURN or equivalent turning analysis, to support evaluation for specific corner design
**The DL-27 moy be on occeptable design vehicle for some residential intersections if the frequency of the SU-30 will be

minimal.

TOOLE
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Los Angeles Supplemental Street Design Guide

Design Vehicle

DL-27
DL-27
DL-27
CITY-BUS
SU-40*
WB-67*

SU-30**

Corresponding Turning n T
(Effective) Radius —
mar

16 feet
16 feet ‘rﬂ '_]
16 feet -
25 feet r o +
38 feet* s Yy

T avas

50 with oversteering*

30 feet

Does Corner Radius Matter?

Small Corner Radius

Curb Extensions
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Curb Extensions

Falls Church, VA~

Philadelphia, PA Berman Park Trail

Curb Extensions

Raised Crossings

TOOLE

DESIGN elevation change AASHTO Bike Guide
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Raised Driveway Crossings

N

Low Volume Driveways
Higher Volume Driveways
Driveway Frequency

TOOLE

DESIGN AASHTO Bike Guide

Driveways
Raised Crosswalk / Speed Table Guidance

AR
cure rave.Tve RAISED CROSSING
SIRECTIONAL Rate SN, :
SRR ok shep GHANGE IN GRADE, os%-2% " MIN CONCRETE
SpicgmESpEI SEENOTES or 6" MIN BASE MATERIAL
APPROACH AP 0%z
— SEE SHEET 3 s saweut

SEENOTES2AND 3
EXISTING INTERSECTING

,,,,,, AN Z ] — TomiN o
- f APPROACH RAME | SEE NOTE 1 VARIES
. | . SeE sHeeT s \ F

ROADWAY SURFACE
AsC iase
seorou [ SECTION A-A CONCRETE RAISED CROSSING
IF SHARED USE PATH_ ‘GRADE BREAK s
SEGMENT 1 2% MAX CROSS SLOPE o ‘GUIDANCE
ROADHAY ProTeCTED ?
2o e e clEAR IO ——t E
it T TS
i
- | o
LJ?R":E:D 151:;}(57‘ _ CHANGE IN GRADE WILL VARY BASED ON THE TARGET SPEED FOR THE RAISED CROSSING. FOR
BREAK CRITERIA) — RAISED CROSSINGS AT STOP CONTROLLED INTERSECTIONS OR MIDBLOCK WITH A TARGET
r g SPEED <10 MPH, AN 8% CHANGE IN GRADE IS APPROPRIATE. FOR RAISED CROSSINGS WITH A TARGET
DETECTABLE CURB. SPEED 2 10 MPH, A 5% CHANGE IN GRADE SHOULD BE USED.
LAYOOWN GURS WITH NOREVEAL AT FLOW LI RAISED SIDE STREET

SEE TABLE 2 FOR GRADE BREAKS]

TOOLE iy of Austin

DESIGN Interim Standard Details

TOOLE

Austin, TX ! : DESIGN Ohio Multimodal Design Guide
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Raised Crosswalks Raised Crosswalks

M 5 .-
“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

TOOLE

DESIGN > o s 3 Hawaii DOT o Philadelphia, PA - Slow Zones Program

Raised Crosswalks AND Driveways
R 4 S Geometric Design Treatments to Improve Intersection Safety

N

Medians and Pedestrian Refuge ‘
Islands; Hardened Centerlines

Curb Extensions
Curb Radius
Mountable Truck Aprons

Raised Crossings

Multiple Threat Crossing B
Treatments Locend
I rountable tuck apron
TOOLE
DESIGN AASHTO Bike Guide

Madison Ave — Bainbridge Island, WA
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Mountable Truck Aprons

Mountable Truck Aprons

DESIGN

Bordentown/Chesterfield Road, NJ

Mountable Truck Aprons Mountable Truck Aprons

=  —— =

= & A .
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Mountable Truck Aprons

Silver Spring, MD

Mountable Truck Aprons

=

)
)
B
I

]
|

4
)

DWG 713
TRUCK APRON DETAILS

Mountable Truck Aprons ==

Quite a few example details provided
in the OhioDOT Multimodal Design
Guide, including some with drainage
bypass to maintain drainage patterns.

Sl | DIRECTIONAL GURB RAMPS
LOGATED OUTSIDE TRUCK PILLOW

Recommend no less than 3’ wide

TOOLE

DESIGN

REFERENCE SECTIONS
125

Slip Lanes / Channelized Right Turn Lanes

10" shared use
path thru island

=2' (typ]
10' shared use path

TOOLE

DESIGN AASHTO Bike Guide




Jeremy Chrzan - Toole Design - America Walks Webinar 12/10/2025

Separated Bike Lanes (Intermediate-Level Elevation)

—
2-3 m+j

mountable
curb

. intermediate-
sidewalk street
level separated

buffer bike lane buffer

DESIGN Berkeley, CA curb curb AASHTO Bike Guide

Separated Bike Lanes (Intermediate-Level Elevation) Intermediate-Level @ Floating Bus Stop

Austin, TX Austin, TX
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1@ podestrian crussing of i separatod b lans.

o o e
s - Facieccipdn AASHTO Bike Guide

Austin, TX

12/10/2025

e
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g

ected Intersections

Saint Paul, MN

Protected

o

Berkeley, CA
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Protec

ed Iterections o Protected Intersections

f N

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

TOOLE

DESIGN

Selecting Pedestrian Crossing Treatments Selecting Bicycle Crossing Treatments

Uncontrolled Crossing Countermeasure Evaluation Table
Posted Speed Limit and AADT i i i i _
" = Tier 1: Signing & Markings
Sl ADTAPD | M AITER.00 15000 [ e Vehicle ADT Vehicle ADT Vehicie ADT Vehicle ADT
Roadway i 530 mph| 35 mph P o mmpn].mmn 30 mph | 35 mpn 240 mpn Roadway Type <9,01 9,000 - 12,000 12,000 - 16,000 > 15,000
R 02 © @ o o ) o 0 @ Speed Limit (mph)
» 4508 L) 5 4|4 B & E & 56 . . P imit (m
{1 lane in soch ditnction) 7 sle e i sle e Tier 2: RRFB & Geometric Number of Travel T
9230 00 ©0 30 © ° | f Lanes and Median . ne .

3o wmmied mecen | g 5 & las e 5 mprovements Type <30 | 35 40> |<30 | 35 |40 (<30 | 35 | 40> | <30
: 4 7 50 o 56 o °
Jemeswonmsmse (0230 00 00 30 © o "
{lme meocdiwctonwina |8 5 6| 56| 56|e5 6| 58 1) 2Lanes 1 1[0 2

oy o) 1 sl sl elr slo e o ) .
ot |0 ©/0 00 00 00 © 0 Tier 3: PHB, Signal, or b R N - ] 2
g 5 5 5 5 5 s h 2
ke 11w elr e | s0lzssj0e0l 20 Grade Separation PP ——
T 0 60 00 00 o0 © o Slaneswiiodt |+ [+ (S 1 [ESEMIES
Ao x 54/ 50 = 5 50 50

TB9(7189 50789080 LX) 4 Lanes with
Given the set of conditions in a cell, 1 Highisibilty crosswalk markings, parking restrictions on Raised Median: 1 1 2 1 2 |2
Towls.

4 dnifes el and crossing waming signs ’
. \;:n!r:zm:lu:nrked uncamml\eﬂ:m‘sjm‘q \vcu::un ‘5 Rilsed cicssualk £F Lationsilvont: : 2 5 5 5

Caidorad bul ot manied o raqured boesd upon 3 Advance Yield Here To (Siop ere For) edestions sign Raised Median

engineering judgment at a marked uncontrolled and yield (stop) line

kit 4 InSet Pedestian Crssing ign v
O Signiles ot crosswak ity enhancomens shoui 5 ot enmin mon,

P sesliorly itentifed 7 Rectangular Ropid-Flashing Beacon (RRFB)™ - * 1 1ane in each drecton
Thecbsoncs of o rumbersiites it hocouromeasurs & RodDel L TOOLE « Rvsied mecans mus be 11695 61 wide 1o serve podesirans. See Fguie 2-4fr Gilerent bcyce enghs W serve DIcycsis
is generlly notan apropi b . . aory
Debonsideed followtng angineering jodgment DESIGN AASHTO Bike Guide Sy
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Pedestrian Fatalities

Safety at Night

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

5000

Nighttime

5000 I

4000

3000

2000 . ¥
Daytime |

1606

L&6L
zioz

TOOLE
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National
Cooperative

Research Report 1157 i

Research Program

Strategies to Improve
Pedestrian Safety at Night
A GUIDE

NATIONAL s
ngineeing

ACADEMIES wedicine
KRS TRANSPORTATION RESEARCH BOARD.

12/10/2025

Safety at Night

Reduce Decrease
potential for a severe
outcome through
managing vehicle

speeds pedestrians

(enhancing visibility)

likelihood of a crash
through increasing
driver awareness of

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

TOOLE
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Safety at Night

Pedestrian Risk Category
Manage Vehicular Enhance Reduce Pedestrian
Countermeasure Speeds Visibility Exposure
Road Reallocations X o]
Speed F Signs X
Speed Enforcement X
Lower Speed Limits X
Lighting X
Marked C X
Traffic Signals X
Pedestrian Hybrid Beacons X
Rapid Flashing X
Daylighti urb i o o o
Crossing Islands o o
i y ed Use Paths o o o

TOOLE

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

Safety at Night

Design considerations fdr spot lighting:

= llluminate 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.

= llluminate 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.

TOOLE

DESIGN




Jeremy Chrzan - Toole Design - America Walks Webinar 12/10/2025

NEICH]

46 16-18" L

Advisory Shoulders
(Experimental)

Lighting alone will not substantially
increase pedestrian safety in high-risk
environments. Additional nighttime

Two Variations:
10’-13.5’ central travel lane
16’-18’ central travel lane

pedestrian countermeasures —
especially to slow driver speeds — are Crash Modification Factor (CMF) o] '
needed to substantially mitigate as “Edge Lane Roads” ol
pedestrian risk at night. ' D i

- - : 1 ; central lane ]
TOOLE TOOLE anabl for Sunabl for
DESIGN 69 DESIGN one vehicle two vehicles

Advisory Shoulders (Experimental) Asphalt Art

SE [ —

Asphalt Art

Yarmouth, ME Hanover, NH
Population: 9K Population: 11K
Photo Credit: FHWA

TOOLE

DESIGN DESIGN

https://asphaltart.bloomberg.org/ Source: Bloomberg
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Thank you!

Jeremy Chrzan, PE, PTOE
Multimodal Design Practice Lead
jchrzan@tooledesign.com
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