Age Well — Drive Well

Engineering our Highways
for Older Drivers In
Minnesota

Jeff Marlowe
May 1, 2015
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Statistics

 Older drivers are over-represented crashes

e Approx. 50% of all fatal crashes involving a driver 80
years or older occur at intersections

e Compared to 23% for drivers 50 or less

 Qlder drivers were involved in only 8% of all traffic

crashes in 2011 but accounted for 21% of the traffic
fatalities.
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Factors that affect Older Drivers
and Their Safety
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Physical Changes

o Strength
 Flexibility
« Range of motion



Presenter
Presentation Notes
Loss of flexibility needed to rapidly glance in each direction from which a vehicle conflict might be expected.  
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Vision Changes

 Visual acuity
« Contrast sensitivity
« Glare sensitivity



Presenter
Presentation Notes
In order for motorists to “see” traffic control devices they must be placed within the 20 degree “cone of vision”.  As drivers age, the field of vision narrows.
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Cognitive Changes

* Working memory ¢
 Selective attention g
* Processing speed
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Presenter
Presentation Notes
Many aspects of the roadway are designed based on perception-reaction time (PRT).  For example, warning signs that are installed to call attention to unexpected conditions or situations that might not be readily apparent for road users.  The signs are placed so that a driver has time to perceive the sign, understand the message on the sign, make a decision regarding the sign, and execute the decision by making the appropriate driving maneuver before arriving at the condition that warranted the sign.  As drivers age, the time required to perceive and react increases.

Selective attention is the ability to filter out less critical information and continuously re-focus on the most critical information, such as detecting a lane-use restricted message on an approach to a busy intersection or detecting a pedestrian crossing while watching oncoming traffic to locate a safe gap.


Some Engineering Solutions
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What is good for older drivers IS
generally good for all drivers.
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Specific Focus Areas

Reduce Opportunities for Crashes (Intersection Conflict
Points)

« Make the Turning Movement Easier
* Increase Intersection Recognition

* Increase Sign Visibility

* |mprove Contrast

 |mprove Signal Systems
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Reducing Conflict Points

CONFLICTS CONFLICTS

2-lane road standard 2-way roundabout
intersection

@ 32 Vehicle to vehicle conflicts @ 8 Vehicle to vehicle
W 24 Vehicle to pedestrian conflicts B 8 Vehicle to pedestrian




NES
o 0%
5, %
g [
B
3 5
i &

Of -n-\b‘\

Solution:
Make the Turning Movement Easier

Anything you do to simplify the
operation of an intersection,
particularly the demands on left-turn traffic,
IS an elderly mobility countermeasure.
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Realign skewed intersections

Before



Presenter
Presentation Notes
Realigning skewed intersections improves sight distance.
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NCHRP Report 572-

Roundabouts in the US (2007)

Intersection
Type

All Four-Way Intersections

Signalized urban

Signalized Suburban

All-Way Stop Controlled

Two-Way Stop Controlled Urban
Two-Way Stop Controlled Suburban

Two-Way Stop Controlled Rural
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Change in
Total Crashes
after
Conversion

-35%
SIMILAR
-67%
SIMILAR
-12%

-32%

-29%
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Change in
Severe Injury
after
Conversion

- 6%
-60%
TOO FEW
SIMILAR
-87%
-11%
-81%

&


Presenter
Presentation Notes
While crashes do occur at roundabouts, the research has shown that with the one exception of a four way stopped controlled intersection, there is a significant reduction in the overall number of crashes where roundabouts replace conventional intersections. More importantly, the number of severe injury related crashes was reduced significantly, in some cases, a reduction of 60 to 80 percent. 


Solution:
Intersection Recognition



Presenter
Presentation Notes
Give more time to make a decision and physically respond with a vehicle control movement.
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Intersection Recognition

 Flasher beacons on signs



Presenter
Presentation Notes
When used with signs, flashing beacons provide extra notice to drivers and can be effective in drawing attention to critical warnings.  
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Rural Intersection Lighting
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Presenter
Presentation Notes
Providing or upgrading illumination at intersections can be especially important to drivers with declining vision, as a disproportionate percentage of crashes occur at night.
Installation of street lighting at this intersection helped stop a pattern of nighttime fatal and injury crashes.
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Solution:
Increased Sign Visibility




Increased Sign Visiblility

 Larger Signs

* Open Lettering
Study



Presenter
Presentation Notes
MnDOT is heading a pooled fund study with several other states to evaluate a lettering style that will be more open and reduce glare at night. 


 Brighter signs

— Prismatic sheeting that returns
nearly twice as much reflected |« | U
light 3



Presenter
Presentation Notes
Brighter sheeting materials make signs more conspicuous, especially at locations with high levels of visual “noise,” such as guide and regulatory signs.   The time needed by older drivers to detect signs in complex backgrounds can be reduced significantly by using super-high-intensity sheeting materials. 
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Use of Color

o Use fluorescent yellow or fluorescent yellow-green for ALL
yellow signs

EXIT
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Presenter
Presentation Notes
Fluorescent yellow and orange signs are seen more clearly during dusk and dawn conditions. Fluorescents use was adopted by Minnesota for all yellow warnings (2004) and construction orange signs (2007). 


ldentify Curves

» Use chevrons to delineate curves.




Solution:
Improve Contrast




Improve Contrast

« Rumble stripes



Presenter
Presentation Notes
Painting over the rumble strip gains wet reflectivity at night.  Water cannot adhere to the vertical surface of the rumble so the paint maintains its reflectivity in wet weather.  Snowplows also cannot scrape the beads of the vertical face, so the line remains visible longer in cold weather climates.


Improve Contrast

+ Contrastmarkings
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Presenter
Presentation Notes
Black contrast pavement markings are used on light-colored pavement surfaces by to enhance the visibility of lane lines.


Solution:
Signhal Improvements
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Signal improvements
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LED signals
— Brighter than incandescent bulbs

Background shields
— Easier to see in cluttered environments

Left turn signal phases
— protects left turners from
opposing traffic
All-red clearance intervals

— Extra time to insure the
Intersection is clear
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Signal improvements

o 12" Lens
e Mast arms instead of span wire
« Supplemental signal heads
— always 2 signal indications for left turn



Presenter
Presentation Notes
Lack of visibility of traffic control devices may contribute to crash experience at signalized intersections. Visibility of traffic signals and signs at intersections may be obstructed by physical objects or may be obscured by weather conditions. Also, a driver's attention may be focused on other objects at the intersection, such as extraneous signs. Poor visibility of signs and signals may result in vehicles not being able to stop in time for a signal change or otherwise violating the intended message of a regulatory or directional sign.


MWNESQ.
o
§ %
® [
:5» £
3
N o
¥ &
OF TRM

Questions ?
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Contact Information

« MnDOT Office of Traffic, Safety and Technology
« Peter Buchen
Peter.Buchen@state.mn.us

o Julie Whitcher



mailto:Julie.Whitcher@state.mn.us
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