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Presenter
Presentation Notes
This is an approximately 1-hour presentation on the topic of safety at unsignalized intersections.  Topics covered include:

Nature and magnitude of the problem

Documents available to help with countermeasure selection

Types of crashes

Countermeasures and associated crash reduction factors
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Presenter
Presentation Notes
Major Points to Make:

FHWA has identified these 4 primary focus areas for improving safety and reducing crashes.  This presentation will look exclusively at safety issues related to UNSIGNALIZED INTERSECTIONS.



Fatalities attributed to the four primary focus areas:

Intersections – 21%

Roadway Departure – 58%

Pedestrians – 11%

Speeding – 32%
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Presenter
Presentation Notes
Major points to make:

These data represent the total of all crash data from the years 2002-2006.  It shows that a little more than half of all crashes occur at intersection locations.  And a slightly higher percentage of fatal and injury crashes occur at intersections.  However, the next slide shows the numbers for just fatalities…
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Non-Intersections
79%

Intersections
21%

There were 41,059 highway fatalities There were 41,059 highway fatalities 
in 2007. Where did they occur?in 2007. Where did they occur?

About half of About half of allall crashes and crashes and 
half of all injury crashes half of all injury crashes 
occur at intersections.occur at intersections.

Presenter
Presentation Notes
Major Points to Make:

This slide represents the most recent published crash data in the FARS database.  Includes only FARS elements of “intersection” and “intersection-related” fatalities.





Unsignalized IntersectionsUnsignalized Intersections

Intersection FatalitiesIntersection Fatalities

5

0

1,000

2,000

3,000

4,000

5,000

6,000

Arterial Collector Local Unknown

5,232

1,472

214

1,739

There were 8,657 intersection fatalities in 2007.There were 8,657 intersection fatalities in 2007.
Where did they occur?Where did they occur?

39% in39% in 
rural areasrural areas

61% in61% in 
urban areasurban areas

Fa
ta

lit
ies

Presenter
Presentation Notes
Major Points to Make:

Looking at just intersection fatalities, we see that well over 1/2 occur in urban areas and the majority occur on arterial facilities.

60% of intersection fatalities occur on arterial streets.



For rural fatalities, approximately 90% occur at unsignalized intersections

For urban fatalities, approximately 60% occur at unsignalized intersections

(see next slide)



Source: FARS database
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Presenter
Presentation Notes
Major Points to Make:

Fatalities at unsignalized intersections constitute about 2/3 of the total number of fatalities.

The data are from FARS and represent the estimated figures for the year 2007.  The percentages are based on the AVERAGE percentages for the years 2002-2006 and includes only the FARS elements of “intersection” and “intersection-related” fatalities.

Motorcycle crashes have been on a steady increase for many years possibly due to the increase in motorcycle riders (according to the Insurance Information Institute: Motorcycle riding has become more popular in recent years, appealing to a new group of enthusiasts consisting of older and more affluent riders. Sales of all types of two-wheelers were about 1.1 million in 2008).

In 2006, there were over 800 fatalities involving motorcyclists at unsignalized urban intersections and approximately 500 fatalities involving motorcyclists at unsignalized rural intersections.
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Intersection Safety GuidanceIntersection Safety Guidance

• NCHRP Report 500 Volume 5
• Guide sheets
• Safety Strategies brochure
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Presenter
Presentation Notes
Major Points to Make:

FHWA has numerous resources available to help traffic and transportation engineers analyze intersections from a safety viewpoint.

Web sites will be shown at the end of the presentation.

Many are free to download from the Internet.

Another document that is nearing completion that will help identifying low cost countermeasures is: Low-Cost Countermeasures to Deploy at  Stop-Controlled and Signalized Intersections Experiencing Crashes.  This document is currently anticipated to be complete and posted on the FHWA Office of Safety web site in the Spring of 2009.
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• Right angle
• Rear end
• Left turn
• Sideswipe
• Pedestrian/bicycle
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Presenter
Presentation Notes
Major points to make:

These are the most common crash types that occur at unsignalized intersections.  Each type will be highlighted with typical countermeasures in upcoming slides.

Right angle crashes are between vehicles on perpendicular approaches.

Left turn crashes occur between vehicles on opposite approaches where one vehicle is turning left and the opposing vehicle is going straight.
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• Quantitative results from 
research or other studies

• Expected reduction in 
crashes from 
implementation of a 
specific countermeasure
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Presenter
Presentation Notes
Major Points to Make:

Crash reduction factors (CRFs) provide a quick way for transportation agencies to estimate crash reductions associated with highway safety improvements. Many States and local jurisdictions use these factors to make program-planning decisions about implementing specific treatments and/or to quickly determine the costs and benefits of selected alternatives. 

CRFs are the quantitative results from research and/or evaluation studies, indicating the percentage reductions in crashes that can be expected after implementing treatments or programs.  Not all countermeasures presented have CRFs associated with them.

The countermeasures shown in this presentation are taken primarily from NCHRP Report 500: Volume 5 – A Guide for Addressing Unsignalized Intersection Collisions and from the Toolbox Brief (graphic).  All of the countermeasures discussed in the report ARE NOT included in this presentation.  This is only a sample of recommended countermeasures.

Not all of the countermeasures have been subjected to studies to determine their CRFs (as evidenced by their categorization as either Proven, Tried or Experimental in the NCHRP Report 500 Volumes 5 & 12)
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Angle CrashesAngle Crashes

• Account for 53% of fatal crashes 
at unsignalized intersections

• Potential countermeasures:
– Clear sight triangles
– Improve awareness of intersection
– Apply access management
– Improve turn lane design
– Construct roundabouts
– Construct acceleration lanes
– Close/relocate intersections
– Reduce/eliminate skew
– Post appropriate speed limits
– Targeted enforcement

Presenter
Presentation Notes
Major Points to Make:

This is primarily a pass-through slide.  Point out the type of crash and that angle crashes account for 53% of fatal crashes at unsignalized intersections.  Each of the potential countermeasures will be discussed in the upcoming slides.

Not all of the countermeasures covered in Report 500 are illustrated in this presentation.

Angle crashes are between vehicles on perpendicular approaches (as shown in the diagram).

Left turn crashes occur between vehicles on opposite approaches where one vehicle is turning left and the opposing vehicle is going straight.
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Presenter
Presentation Notes
Major points to make:

Adequate sight distance for drivers at stop- or yield-controlled approaches to intersections has long been recognized as among the most important factors contributing to overall safety at unsignalized intersections. 

Sight distance improvements can often be achieved at relatively low cost by clearing sight triangles to restore sight distance obstructed by vegetation, roadside appurtenances, or other natural or artificial objects.

No research adequately quantifies the effectiveness of improving sight distance at unsignalized intersections.

It has been estimated that improving sight distance in any quadrant of an intersection where it is inadequate would reduce crashes by 5% per quadrant.

The top photo shows how much the sight of the driver is restricted when they stop at the stop bar.

The bottom photo shows how far a driver needed to pull in front of the stop bar to see adequately.

The photo on the right shows a more urban solution of restricting parking by striping near an unsignalized intersection in order to improve the sight distance.
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Double Warning Signs

Oversize Signs

Presenter
Presentation Notes
Major points to make:

The visibility of intersections and, thus, the ability of approaching drivers to perceive them can be enhanced by installing larger regulatory and warning signs at intersections.

Such improvements may include:

stop signs

intersection warning signs

stop ahead signs

pavement markings

post-mounted delineators

The FHWA Older Driver Highway Design Handbook encourages such improvements to contribute to a better driving environment for older drivers.

One limited study has indicated that installing larger stop signs may decrease all collisions by up to 19%.

Another study concluded that installing double stop signs can reduce all crashes up to 11% and right-angle crashes up to 55%. The same study concluded that installing advance warning signs can reduce all crashes up to 30% at urban locations and 40% at rural locations.

Yet another analysis indicated a crash reduction of 70% when flashing beacons were installed on advance of 3-leg intersections and up to 39% at 4-leg intersections.
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Splitter Island

Supplemental Beacons

Presenter
Presentation Notes
Major points to make:

Splitter islands can be installed on minor road approaches to call attention to the presence of the intersection and to guide traffic through the intersection:

A splitter island refers to a channelizing island that separates traffic in opposing directions of travel, as opposed to islands that separate merging or diverging traffic in the same direction of travel.

Particularly appropriate on approaches to skewed intersections.

Generally perceived to be effective in defining the presence of an intersection.

When properly applied, they may reduce traffic speeds and intersection crashes, but there is no consensus on their effectiveness.

Overhead flashing beacons can be used at stop-controlled intersections to supplement and call driver attention to stop signs:

Intended to reinforce driver awareness of the stop sign and to help mitigate patterns of right-angle crashes related to stop sign violations.

Florida estimated that overall crashes may be reduced up to 26% and injury crashes may be reduced up to 50% after installing flashing yellow-red signal indications.







Unsignalized IntersectionsUnsignalized Intersections

Improve Awareness of IntersectionImprove Awareness of Intersection

14

Provide Lighting

Install Rumble Strips

Presenter
Presentation Notes
Major points to make:

Providing lighting at the intersection itself, or both at the intersection and on its approaches, can make drivers aware of the presence of the intersection and reduce nighttime crashes.

Minnesota conducted a literature review and found that previously published research reported 25 to 50% reductions in the nighttime crash/total crash ratio due to the installation of intersection lighting.

Rumble strips can be installed on intersection approaches to call attention to the presence of the intersection and to the traffic control in use at the intersection:

Should be used sparingly.

Their effectiveness is dependent on being unusual.

Normally applied when less intrusive measures—such as pavement markings, “STOP AHEAD” signs, or flashers—have been tried and have failed to correct the crash pattern.

One study concluded that transverse rumble strips may decrease overall crashes by up to 28% and rear-end crashes by up to 90%. Another study indicated that rumble strips installed in rural locations can decrease overall crashes up to 35%.
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Right-in/Right-Out

Channelization

Presenter
Presentation Notes
Major points to make:

When a driveway on a high-volume street adjacent to an unsignalized intersection cannot be closed or relocated, it may be appropriate to restrict turning maneuvers at the driveway.  For example:

Left turns at the driveway can be restricted and driveway movements limited to right turns in and right turns out. 

Turning movements into a property may be permitted at a particular driveway, but turning movements out of the property may be diverted to a different driveway.

Further evaluations are needed to quantify the safety effectiveness of this strategy. Some of the states that have implemented access management policies include: Iowa, Minnesota, and Florida.
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Offset Right Turn 
Lane

Presenter
Presentation Notes
Major points to make: 

A potential problem in installing right-turn lanes at intersections is that vehicles in the right-turn lane on the major road may block the minor-road drivers’ views of traffic approaching on the major road. 

Can lead to crashes between vehicles turning left, turning right, or crossing from the minor road and through vehicles on the major road.

Right turn lanes can be offset by moving them laterally so that vehicles in the right-turn lanes no longer obstruct the view of the minor road driver.

No research has been conducted on offset right-turn lanes to determine their safety effectiveness.

Safety effectiveness is likely to depend upon the traffic volumes of the conflicting turning and through movements and the amount of offset between the right-turn lanes at the intersection.
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Presenter
Presentation Notes
Major points to make:

The modern roundabout is a circular intersection with design features that promote safe and efficient traffic flow whereby vehicles travel counterclockwise around a raised center island, with entering traffic yielding the right-of-way to circulating traffic.

Drivers approaching a roundabout must:

Reduce speed

Be prepared to stop for pedestrians and bicyclists

Look for potential conflicts with vehicles already in the circulatory roadway

Appropriate geometric curvature on the roundabout entry controls speeds. Once in the roundabout, vehicles maintain low speeds due to deflection of traffic around the center island as drivers proceed to the appropriate exit following the guidance provided by traffic signs and pavement markings. 

Modern roundabouts have key differences that distinguish them from older traffic circles and rotaries. Design guidance for roundabouts is provided in Roundabouts: An Informational Guide.

A relatively new strategy in the United States modern roundabouts have been used overseas for many years.

Recent research has estimated the effectiveness of installing a modern roundabout at previously unsignalized locations :

38% reduction in total crashes

76% reduction in injury crashes

90% reduction in fatal and incapacitating-injury crashes

NCHRP Report 572 presents the results of the conversion of 36 two-way stop intersections to modern roundabouts:

44% percent reduction in total crashes 

82% reduction in injury crashes

A separate presentation on Safety Aspects of Roundabouts has been prepared for FHWA that goes into much greater detail on modern roundabouts.
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Acceleration Lane

Through Lanes

Presenter
Presentation Notes
Major points to make:

Drivers turning onto a highway accelerate until the desired highway speed is reached. When acceleration by entering traffic takes place directly on the traveled way, it may disrupt the flow of through-traffic.  To minimize this operational problem due to left-turning traffic at divided highway intersections, median acceleration lanes may be used:

An acceleration lane is an auxiliary or speed change lane that allows vehicles to accelerate to highway speeds before entering the through-traffic lanes of a highway.

Should be of sufficient length to permit adjustments in speeds of both through and entering vehicles so that the driver of the entering vehicle can safely maneuver into a gap before reaching the end of the lane.

By removing the slower accelerating left-turning vehicles from the through lanes, this strategy is expected to reduce rear-end and sideswipe crashes resulting from conflicts between vehicles turning left onto the highway and through vehicles on the highway.

Research has shown that left turn acceleration lanes at divided highway intersections function effectively and do not create safety problems. However, no quantitative estimates of the safety effectiveness of left-turn acceleration lanes at divided highway intersections are available.
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Presenter
Presentation Notes
Major points to make:

For some unsignalized intersections with crash histories, the best method of improving safety may be to close or relocate the intersection.

Typically considered only when less restrictive measures have been tried and have failed.

Relocation can be accomplished by realigning the minor-road approaches so that they intersect the major road at a different location or a different angle.

Closure can be accomplished by closing and abandoning the minor street or by converting the minor street approaches so that they dead-end before reaching their former intersection with the major street.

Closure of an intersection should eliminate crashes at that location. Consideration must be given to the adjacent intersections, to alternative routes onto which traffic would be diverted, and to the potential impact of safety on those routes.
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New alignment

New alignment

Presenter
Presentation Notes
Major points to make:

When roadways intersect at skewed angles, the intersections may experience one or more of the following problems:

Vehicles may have a longer distance to traverse while crossing or turning onto the intersecting roadway, resulting in an increased time of exposure to the cross-street traffic.

Older drivers may find it more difficult to turn their heads, necks, or upper bodies for an adequate line of sight down an acute-angle approach.

The driver’s sight angle for convenient observation of opposing traffic and pedestrian crossings is decreased.

Drivers may have more difficulty aligning their vehicles as they enter the cross street to make a right or left turn.

Drivers making right turns around an acute-angle radius may encroach on lanes intended for oncoming traffic from the right.

The larger intersection area may confuse drivers or cause them to deviate from the intended path.

Through-roadway drivers making left turns across an obtuse angle may attempt to maintain a higher than normal turning speed and cut across the oncoming traffic lane on the intersecting street.

The vehicle body may obstruct the line of sight of drivers with an acute-angle approach to their right.

Refer to NCHRP Report 500 Volume 5 or the Safety Guide Sheet for strategy B16 for detailed equations on estimating the AMF for skew.



In the photo, the dark dashed lines indicate the “old” skewed alignment of the two streets.
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Presenter
Presentation Notes
Major points to make:

Speed is often cited as one of the major contributing factors to crashes.

It is not necessarily the rate of speed that a vehicle is traveling that causes a crash, but the speed variance between vehicles. 

One study indicates that there is extensive evidence that speed variance increases crash probability.

Due to the number of speed-related crashes, it is important for agencies to post appropriate speed limits on intersection approaches to convey consistent messages to drivers.

However, the safety effectiveness of posting appropriate speed limits on intersection approaches has not been quantified.
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Speed violations

Stop violations

Presenter
Presentation Notes
Major points to make:

Enforcement options are a potential countermeasure to unsafe and illegal motorist behavior at intersections.

Studies report the reduction of traffic law violations when enforcement is used. 

Traffic law enforcement agencies will often select locations for targeted enforcement when crash, citation, or other sources of information suggest that the site is unusually hazardous due to illegal driving practices.

Programs within the United States have been found to result in decreases in violations of between 23 and 83%. However, the safety effectiveness of such decreases in violation rates has not been quantified.

Enforcement agencies have generally found that the effectiveness of increased enforcement at specific locations has a relatively short duration of effectiveness—measured in days or weeks, rather than months or years.
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Rear End CrashesRear End Crashes

• Account for 6% of fatal crashes 
at unsignalized intersections

• Potential countermeasures:
– Install turn lanes
– Supplemental overhead signing
– Provide shoulder bypass lanes
– Provide pavement markings
– Provide right-turn acceleration lanes
– Construct roundabouts*
– Provide left-turn acceleration lanes*
– Provide lighting*
– Post appropriate speed limits*
– Improve intersection awareness*

* Discussed previously

Presenter
Presentation Notes
Major Points to Make:

This is primarily a pass-through slide.  Point out the type of crash and that rear-end crashes account for 6% of fatal crashes at unsignalized intersections.  Each of the potential countermeasures will be discussed in the upcoming slides.

* Discussed previously means that while these countermeasures are applicable to this type of crash, they are also applicable to a previously discussed crash type.
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Left turn lanes

Right turn lanes

Presenter
Presentation Notes
Major points to make:

Many crashes at unsignalized intersections are related to turning maneuvers. Left and right turn lanes remove vehicles waiting to turn from the through-traffic stream, thus reducing the potential for rear-end crashes. 

Left-turn lanes may encourage drivers to be more selective in choosing a gap to complete the left turn maneuver reducing the potential for crashes between left-turn and opposing through vehicles.

Installation of a single left-turn lane on a major road approach would be expected to reduce total intersection crashes at rural unsignalized intersections by:

28% for four-legged intersections

44% for three-legged intersections

Reduction in total crashes at urban unsignalized intersections:

27% for four-legged intersections

33% for three-legged intersections

Installation of a single right-turn lane on a rural major road approach would be expected to reduce total intersection crashes by 14%.

Right-turn lane installation reduced crashes on individual approaches to four-legged rural unsignalized intersections by 27%.
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Presenter
Presentation Notes
Major points to make:

Many stop signs at stop-controlled intersections are not readily visible to approaching drivers due to geometric conditions, presence of vegetation, or other objects (such as tall vehicles) that can limit the view of the regular stop signs. 

Intersection crashes may occur because approaching drivers may be unaware of the presence of the stop sign at the intersection.

The visibility of stop signs and, thus, the ability of approaching drivers to perceive them, can be enhanced by providing supplementary stop signs suspended over the roadway.

The safety effectiveness of providing supplementary stop signs mounted over the roadway has not been quantified.
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Presenter
Presentation Notes
Major points to make:

At three-legged intersections on two-lane highways, shoulder bypass lanes can provide an effective substitute for a left-turn lane on the major road where provision of a left-turn lane is economically infeasible.

Instead of providing a full left-turn lane, part of the shoulder may be marked as a travel lane to encourage following through drivers to use this shoulder lane to bypass vehicles waiting to turn left.

Substantially less cost than providing a conventional left-turn lane, and, at low-volume intersections, it may be just as effective.

Nebraska has reported a marked decrease in rear-end collisions at shoulder bypass lanes, and other states have reported relatively few crashes occurring at shoulder bypass lane installations.

A Florida study concluded that left-turn injury crashes were reduced up to 36% and rear-end injury crashes were reduced 24%. Property damage only crashes were also reduced up to 28% and 53% for left-turn and rear-end crashes, respectively.
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Presenter
Presentation Notes
Major points to make:

Providing pavement markings with supplementary messages (such as “STOP AHEAD”) can help alert drivers and thus enhance the ability of approaching drivers to be more aware of the presence of the intersection. 

These markings should follow the Manual on Uniform Traffic Control Devices.

Pavement messages can also be helpful for intersections with other crash patterns that relate to driver awareness issues.

Limited studies have suggested that installing supplementary pavement messages may decrease overall crashes by 6% and right-angle crashes at urban locations by 30%.
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Presenter
Presentation Notes
Major points to make:

Drivers turning onto an uncongested highway accelerate until the desired open-road speed is reached. When acceleration by entering traffic takes place directly on the traveled way, it may disrupt the flow of through-traffic. To minimize this operational problem due to right-turning traffic at divided highway intersections, right-turn acceleration lanes may be used. 

An acceleration lane is an auxiliary or speed-change lane that allows vehicles to accelerate to highway speeds before entering the through-traffic lanes of a highway. 

Should be of sufficient length to permit adjustments in speeds of both through and entering vehicles so that the driver of the entering vehicle can position the vehicle opposite a gap in the through-traffic stream and maneuver into that gap before reaching the end of the acceleration lane.

By removing the slower right-turning vehicles from the through lanes, this strategy is expected to reduce rear-end and sideswipe crashes resulting from conflicts between vehicles making a right-turn maneuver onto the highway and through vehicles on the highway.

No quantitative estimates of the safety effectiveness of right-turn acceleration lanes at intersections are available.
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Left Turn CrashesLeft Turn Crashes

• Account for 8% of fatal crashes at 
unsignalized intersections

• Potential countermeasures:
– Improve turn lane design
– Implement turn restrictions
– Use indirect left turn treatments
– Provide lighting*
– Clear sight triangles*
– Provide left turn acceleration lanes*
– Construct roundabouts*
– Close/relocate high-risk intersections*

* Discussed previously

Presenter
Presentation Notes
Major Points to Make:

This is primarily a pass-through slide.  Point out the type of crash and that left turn crashes account for 8% of fatal crashes at unsignalized intersections.  Each of the potential countermeasures will be discussed in the upcoming slides.



* Discussed previously means that while these countermeasures are applicable to this type of crash, they are also applicable to a previously discussed crash type.
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Presenter
Presentation Notes
Major points to make:

A potential problem in installing left-turn lanes at intersections is that vehicles in opposing turn lanes on the major road may block drivers’ views of approaching traffic. This can lead to crashes between vehicles turning left from the major road and through vehicles on the opposing major road approach. 

Left-turn lanes can be offset by moving them laterally so that vehicles in opposing lanes no longer obstruct the opposing driver.

[As of February 2009] The effectiveness of offset left-turn lanes is being evaluated in a current FHWA pooled fund study using sites in Florida, Nebraska and Wisconsin.  Preliminary findings are that offset left-turn lanes are generally effective in reducing injury crashes and also total crashes at intersections with at least nine expected crashes per year.  A crash modification factor is being developed for this countermeasure.

Note: Offset turn lane designs may also help with rear-end crash problems.
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Improve Turn Lane DesignImprove Turn Lane Design
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Presenter
Presentation Notes
Major points to make:

This is another example of an offset turn lane design.  In this case, there is no opposing left turn lane.  However, the angled lane gets the left turn driver closer to the opposing lanes thereby reducing the amount of time needed to make the left turn maneuver.  Less exposure time should result in fewer crashes.
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Implement Turn RestrictionsImplement Turn Restrictions
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Presenter
Presentation Notes
Major points to make:

Safety at some unsignalized intersections can be enhanced by restricting turning maneuvers, particularly left turns, during certain periods of the day (such as peak traffic periods) or by prohibiting particular turning movements altogether.

Turn restrictions and prohibitions can be implemented by signing.

One Florida study indicated prohibiting left turns can reduce crashes by up to 45% (and left-turn crashes 90%). 

A Virginia study concluded that the installation of turn prohibition signs at urban intersections could result in a 62% decrease in crashes.
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Presenter
Presentation Notes
Major points to make:

Indirect left-turn treatments include the use of:

Jug-handle roadways before the crossroad

Loop roadways beyond the crossroad

Directional median crossovers beyond the crossroad

Indirect left-turn treatments enable drivers to make left turns efficiently on divided highways, including highways with relatively narrow medians.

One study concluded that installing indirect left-turn treatments may result in an 18-26% decrease in all crashes depending on the number of lanes.

In this photo, the jughandle road serves left turning traffic into the parking lot area.  Left turns are not allowed directly from the main road.
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Sideswipe CrashesSideswipe Crashes

• Account for 2% of fatal crashes 
at unsignalized intersections

• Potential countermeasures:
– Install pavement markings
– Provide lane assignment signing or 

marking
– Provide right-turn acceleration lanes*

* Discussed previously

Presenter
Presentation Notes
Major Points to Make:

This is primarily a pass-through slide.  Point out the type of crash and that sideswipe crashes account for 2% of fatal crashes at unsignalized intersections.  Each of the potential countermeasures will be discussed in the upcoming slides.



* Discussed previously means that while these countermeasures are applicable to this type of crash, they are also applicable to a previously discussed crash type.
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Presenter
Presentation Notes
Major points to make:

This strategy is designed to minimize the occurrence of side-by-side queuing and angle stopping.  Side-by-side queuing occurs when one vehicle is waiting on the median roadway for an opportunity to cross or enter the far roadway of a divided highway, and a second vehicle arrives and stops beside rather than behind the first vehicle.

Side-by-side queuing can lead to driver confusion about which of the two vehicles is to proceed first and, thus, can lead to potential conflicts.

The safety effectiveness of providing a double yellow centerline on the median opening of a divided highway has not been quantified. However, the presence of a double yellow centerline should minimize side-by-side queuing and angle stopping and, thus, reduce driver confusion near the intersection.
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Lane Assignment Signing/MarkingLane Assignment Signing/Marking
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Presenter
Presentation Notes
Major points to make:

As drivers approach a complex intersection, they have difficulty determining the appropriate lane from which to perform a certain maneuver. This can cause indecision among drivers and result in maneuvers being made from certain lanes that are unexpected. These maneuvers could potentially lead to crashes (rear-end and sideswipe in particular).

Providing lane assignment signs (or markings) to guide motorists through complex intersections can alleviate this confusion and lead to safer driving conditions.

Pavement markings are often used to supplement lane assignment signs.

The safety effectiveness of providing lane assignment signing or marking has not been quantified. However, the presence of lane assignment signs and/or markings near the intersection should reduce driver confusion concerning proper lane assignment and minimize the number of unexpected maneuvers from designated lane groups.





Unsignalized IntersectionsUnsignalized Intersections 37

Pedestrian/Bicycle CrashesPedestrian/Bicycle Crashes

• Account for 14% of fatal crashes 
at unsignalized intersection 
crashes

• Potential countermeasures:
– Improve pedestrian/bicycle facilities
– Provide traffic calming
– Information and education

Presenter
Presentation Notes
Major Points to Make:

This is primarily a pass-through slide.  Point out the type of crash and that pedestrian/bicycle crashes account for 14% of fatal crashes at unsignalized intersections.  Each of the potential countermeasures will be discussed in the upcoming slides.
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Continuous/Setback Sidewalks

Advance crossing warning

Presenter
Presentation Notes
Major points to make:

Nearly one-third of all pedestrian-related crashes occur at or within 50 feet of an intersection.

Of these, 30% involve a turning vehicle.

Another 22% of pedestrian crashes involve a pedestrian either running across the intersection or darting out in front of a vehicle whose view was blocked just prior to the impact

16% of these intersection-related crashes occur because of a driver violation (e.g., failure to yield right-of-way).

Improvements to pedestrian facilities (short of grade separation) that may reduce conflicts between motorists and nonmotorists include:

continuous sidewalks

signed and marked crosswalks

pedestrian signs, signals, and markings

sidewalk set-backs

lighting
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Pedestrian bulb-outs

Neighborhood circles
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The goals of traffic calming are typically to reduce vehicle speeds, traffic volume, or both.

Volume control measures limit traffic by restricting vehicle access. They include:

Full street closures

Half closures

Diagonal diverters

Median barriers

Forced-turn islands

Most traffic calming is implemented on local residential roadways where relatively few crashes occur compared to arterials and highways. Thus, the safety effectiveness data is very limited.

Safety issues are oftentimes more of a perception problem on the part of the public.

Lacking robust crash data, speed is oftentimes used as a surrogate measure of safety. Results from one study showed that the impacts on mean speed at single sites varied from a 3 mph increase to a 12 mph decrease.
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Web sitesWeb sitesWeb sites Printed materialPrinted materialPrinted material

Speed trailersSpeed trailersSpeed trailersCommunity outreachCommunity outreachCommunity outreach

In school programsIn school programsIn school programs

Radio and TVRadio and TVRadio and TV
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Major points to make:

Information and education can be geared towards reducing crashes of ALL TYPES.  However, it is presented here because of the fairly easy way to target pedestrians and bicyclists in schools and other civic organizations.

Providing targeted public information and education (PI&E) on safety problems at intersections is a preventive measure that can help improve driver compliance with traffic control devices and traffic laws. PI&E programs generally add effectiveness to targeted enforcement programs as well.

Another option is to develop public information campaigns aimed at specific drivers who violate regulations at intersections, even though it is often difficult to identify and focus upon a subset of the driving population using a specific intersection. Therefore, an area-wide program is often the preferred approach.

Data on the effectiveness of this strategy for this specific application are not known, but it is expected that providing information to drivers will help improve safety at intersections. It may not be possible to identify or reach the entire audience that would benefit from a PI&E campaign.
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For More InformationFor More Information

• AASHTO Report 500 Series Volume 5
– http://safety.transportation.org/

• Manual on Uniform Traffic Control Devices
– http://mutcd.fhwa.dot.gov/

• Toolbox on Intersection Safety and Design
– http://www.ite.org/

• FHWA Office of Safety
– http://safety.fhwa.dot.gov/

Presenter
Presentation Notes
Major Points to Make:

These web sites can be accessed for further information on the material contained in this presentation.
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