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NCHRP 1125

Reducing Conflicts Between 
Turning Motor Vehicles and Bicycles



Bikeway Intersection Treatments Studied



Protected Corner

The decision tool 
recommends protected 
corners for any location 

where space can be 
reallocated to provide it.  

0

2

4

6

8

10

12

14

16

Bike Lane Pocket Bike Lane Separated Bike
Lane

Protected
Intersection

Mixing Zone

Pr
ed

ic
te

d 
N

um
be

r o
f C

on
fli

ct
s

50 bicycles per hour

50 turns 100 turns 150 turns



Separated Bike Lanes at Intersection

The decision tool 
recommends separated 

bike lane treatments 
where there is not 
space to provide a 
protected corner. 

Similar crash rates to bike 
lanes. 

Proportion of conflicts that 
were categorized as severe 
(5.5%) is much less than for 
the conventional bicycle lane 
(10.9%).



Decision Tool



Data Needs
 For use in bikeway selection for the segment:
 Motor vehicle daily volumes 

 Motor vehicle design speed/operating speed/target speed

 For use in decision tool flow chart for 
intersection treatment selection: 
 Motor vehicle hourly right-turning volumes 

 Existing or anticipated hourly bicycle volumes 

 Additional considerations for intersection 
treatment selection:
 Heavy vehicle volumes or percentages

 Street geometry - presence of intersection skew 

 Bus stop locations 



Protected Intersection
& Signal Phasing

 Decision Tool uses a 
threshold of two 
conflicts per hour to 
determine a minimum 
threshold for full 
phase separation 
(orange line) 



Separated Bike Lanes 
& Signal Phasing 

 Decision Tool uses a 
threshold of two conflicts 
per hour to determine a 
minimum threshold for full 
phase separation (orange 
line) 



 It did not: 
 Investigate left-turn motorist conflict maneuvers
 Investigate other intersection treatments such as 

roundabouts or raised crossings
 Investigate two-way bike facilities or shared use paths

Limitations of Decision Tool



NCHRP 1157

Strategies to Improve 
Pedestrian Safety at Night





Factors Associated with Increased Pedestrian Risk at Night

Adapted from Safe Streets Research + Consulting



Higher Vehicle Speeds Create Pedestrian Risk

Oregon State University

 Result in more kinetic energy 
transfer

 Higher risk on multilane roadways



Higher Vehicle Speeds Create Pedestrian Risk



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.



Pedestrian Risk Categories

Reduce the potential 
for a severe outcome 
through managing 
vehicle speeds

Decrease the 
likelihood of a crash 
through increasing 
driver awareness of 
pedestrians (visibility)

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



Nighttime Countermeasures

Countermeasure

Pedestrian Risk Category

Manage Vehicular 
Speeds Enhance Visibility

Reduce Pedestrian 
Exposure

Road Reallocations X O
Speed Feedback Signs X
Automatic Speed Enforcement X
Lower Speed Limits X
Lighting X
Marked Crosswalks X
Traffic Signals X
Pedestrian Hybrid Beacons X
Rectangular Rapid Flashing Beacons X
Daylighting/Curb Extensions O O X
Crossing Islands O X
Sidewalks/Walkways/Shared Use Paths O O X

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



In Summary
 Corridors where pedestrians have a greater 

risk at night should be prioritized
 Implement countermeasures that address 

each pedestrian risk category – manage 
vehicular speeds, enhance visibility, and 
reduce exposure

 Consider land use and context
 Consider nighttime generators such as transit 

stops and stations, colleges, schools, 
entertainment centers, and grocery stores.

 Consider high-speed, multilane roads that 
lack pedestrian infrastructure 



AASHTO
Guide for the Development of 
Bicycle Facilities, 5th Edition



2012 Guide compared to 2024 Guide
2012 Guide 2024 Guide Notable Changes of 2024 compared to 2012

Chapter 1. Introduction 1.   Introduction REWRITE with new discussion of design range concept

Chapter 3. Bicycle Operation and Safety 2.   Bicycle Operation & Safety REWRITE of former Chapter 3

Chapter 2. Bicycle Planning 3.   Bicycle Planning REWRITE and NEW CONTENT added to former Chapter 2

4.   Facility Selection NEW CHAPTER with a few items carried from Chapter 2

5.   Elements of Design NEW CHAPTER with some content pulled from Chapters 4 and 5

Chapter 5. Design of Shared Use Paths 6.   Shared Use Paths REVISION of Chapter 5

7.   Separated Bike Lanes NEW CHAPTER with new content

8.   Bicycle Boulevards NEW CHAPTER with new content

Chapter 4. Design of On-Road Facilities 9.   Bike Lanes & Shared Lanes REVISION of Chapter 4

10. Traffic Signals and Active Warning Devices NEW CHAPTER with new content
11. Roundabouts, Interchanges, and Alternative

          Intersections NEW CHAPTER with new content

12. Rural Area Bikeways NEW CHAPTER with some content pulled from Chapter 4

13. Structures NEW CHAPTER with some content pulled from Chapter 5

14. Wayfinding NEW CHAPTER with some content pulled from Chapter 4

Chapter 7. Maintenance and Operations 15. Maintenance & Operations REVISION of chapter 7

Chapter 6. Bicycle Parking Facilities 16. Parking, Bike Share, & End of Trip Facilities REVISION of chapter 6



Section 1.4 – Use of Values in the Guide



Bicyclist Design User Profiles



Urban, Suburban and Rural Town Contexts 

 Identifies the preferred bikeway 
type assuming:

 Design User =  Interested but 
Concerned bicyclist 

 Analysis = Level of Traffic Stress



Bicyclist Spaces



Separated Bike Lanes



Protected
Intersections

 Minimizing Exposure to 
Conflicts

 Reducing Speeds at Conflict 
Points

 Transitions between 
Elevations

 Right-of-Way Priority

 Sight Distance



Right Turn Sight Distances Across Separated 
Bike Lanes and Side Paths



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
 Bike Ramps
 Directional Indicators



Bike Lanes at Intersections and Driveways

 You can transition bike lanes 
to separated bike lanes at 
intersections

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



Montgomery
County,
Maryland
Complete Streets Design Guide 
Suite of Design Guidance



Complete Streets Guide

 Bike signal head warrant:
 Leading or protected phasing 
 Contra-flow movements
 Signal heads beyond cone of vision

 Bike signal head application:
 Can only be used without conflicting 

vehicle turns
 Otherwise requires an RTE



The Suite!



Tactile Surfaces



Tactile Surfaces



Audible Messages

100%
Found this helpful

“Next stop Ellsworth 
bus island. Sidewalk 

across bike lane.”



Tactile Signs

Using braille and tactile maps
80% - 88%

Could locate the crosswalks



Bus Stop Poles

Octagonal 
shaped sign post 

for primary 
bus ID pole

94%
Found pole shape helpful

in bus stop ID



Bike Lane Xings

“Wait to cross Spring St. 
at Ellsworth, or cross bike 

lane to sidewalk. Map 
above pushbutton.” 

100% found crosswalk
87% found APS

93% bike lane crossing
START



Curbless Streets
 A Curbless Street functions like a 

Conventional Street but lacks a 
vertical curb and gutter.

 Curbless Streets are designed to 
encourage slow speeds; the overall 
design and use will lead people 
walking and traveling in a 
wheelchair to use the area reserved 
for non-motor vehicle use —the 
“Comfort Zone”—to travel along the 
street and detectable, designated 
crossings to cross the street. 



Shared Streets

 A Shared Street is also 
curbless but lacks the 
modal separation of a 
Curbless Street.

 Pedestrians, people riding 
bicycles or scooters, and 
cars mix in the same space 
(or pedestrians can opt to 
travel in the Comfort Zone).



Street Zones

 Frontage Zone
 Comfort Zone
 Furniture Zone
 Shared Zone

vs Vehicle Zone



Curbless Streets
Pedestrian 

Space
Emphasis on Comfort Zone;
Can cross anywhere

Motor 
Vehicles 
Volumes

Low

Motor 
Vehicle 
Speeds

Low

Loading Accommodated
Garages 
Access Limited # Spaces

On-Street 
Parking

Limited. If provided: 1-side at 
a time

ROW Likely 50-70’ typically, down 
to 30’ min



Curbless Streets

Detectable Sloping Curbs



Shared Streets
Pedestrian 

Space
Can walk anywhere;
Comfort zone is available

Motor 
Vehicles 
Volumes

Very Low

Motor Vehicle 
Speeds Very Low

Loading Regulated to certain hours
 or vehicle sizes

Garages 
Access Strongly discouraged

On-Street 
Parking

Accessible spaces only;
if provided: 1-side at a time

ROW 44-50’ typ., down to 30’ min



Curbless Streets - Crossings



Shared Streets - Crossings



Fire Access Needs



Fire Access – Operational Bays



Thank you! 
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