2.7 Legal Issues Liability

Few jurisdictions have been successfully sued over liability issues related to traffic calming
measures. The successful lawsuits have generally been the result of improper or inadequate
maintenance of signs or pavement markings, not because a traffic calming measure was
determined to be inherently unsafe.

It is the duty of the public entity to make sure the roadway system is safe for the intended use of
that roadway. In order to establish negligence on the part of a public entity, the injured party
must establish (1) that the government agency owed a duty to that person, (2) that the duty was
breached by an act or a failure to act, (3) that the breach of duty was the proximate cause of the
injury or loss to the complainant, and (4) that the government had adequate notice of the

dangerous condition.

In order to minimize the potential for any liability, a public agency should develop and maintain
documentation of every step in the traffic calming program process.

e Document the goals of the traffic calming program and individual measures

e Confirm that the overall traffic calming program is appropriate for the government entity,
in particular its size, its responsibilities, and the problems it is charged to address

o Adhere to a formal process for problem identification, analysis, funding, and
implementation

e Document guidelines for speed, volume, and safety conditions that factor into a decision

e Follow a rigorous, comprehensive, and consistent process for selecting a traffic calming
measure

o Install traffic calming elements that are consistent with national, state, and local practice
relative to geometric design, pavement markings, signs, and lighting

 Design the traffic calming measure so that a motorist acting reasonably and exercising
ordinary care can understand the measure and safely negotiate it

e Document and justify exceptions in accordance with appropriate design exception

procedures
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Speed Cushion

Description:
* Two or more raised areas placed laterally across a roadway with gaps between raised areas
» Height and length similar to a speed hump; spacing of gaps allow emergency vehicles to pass
through at higher speeds
 Often placed in a series (typically spaced 260 to 500 feet apart)
e Sometimes called speed lump, speed slot, and speed pillow

Applications:
e Appropriate on local and collector streets
e Appropriate at mid-block locations only
e Not appropriate on grades greater than 8 percent
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ITE/FHWA Traffic Calming EPrimer: https://safety.fhwa.dot.gov/speedmgt/traffic calm.cfm

Design/installation Issues:
e Two or more cushions at each location
Typically 12 to 14 feet in length and 7 feet in width
Cushion heights range between 3 and 4 inches, with trend toward 3 - 3 % inches maximum
Speed cushion shapes include parabolic, circular, and sinusoidal
Material can be asphalt or rubber
Often have associated signing (advance-warning sign before first cushion at each cushion)
Typically have pavement markings (zigzag, shark's tooth, chevron, zebra)
Some have speed advisories
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Potential Impacts:

e Limited-to-no impact on non-emergency access

e Speeds determined by height and spacing; speed reductions between cushions have been
observed averaging 20 and 25 percent

e Speeds typically increase by 0.5 mph midway between cushions for each 100 feet of separation

e Studies indicate that average traffic volumes have reduced by 20 percent depending on
alternative routes available

e Average collision rates have been reduced by 13 percent on treated streets

Emergency Response Issues:
e Speed cushions have minimal impact on emergency response times, with less than a 1 second
delay experienced by most emergency vehicles

Typical Cost (2017 dollars):
e Cost ranges between $3,000 and $4,000 for a set of rubber cushions
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Speed Table/Raised Crosswalks

Description:
* Long, raised speed humps with a flat section in the middie and ramps on the ends; sometimes
constructed with brick or other textured materials on the flat section
» |If placed at a pedestrian crossing, it is referred to as a raised crosswalk
» If placed only in one direction on a road, it is called an offset speed table

Applications:
e Appropriate for local and collector streets; mid-block or at intersections, with/without crosswalks
e Can be used on a one-lane one-way or two-lane two-way street
» Not appropriate for roads with 85" percentile speeds of 45 mph or more
e Typically long enough for the entire wheelbase of a passenger car to rest on top or within limits of
ramps
e Work well in combination with textured crosswalks, curb extensions, and curb radius reductions
e Can be applied both with and without sidewalks or dedicated bicycle facilities
» Typically installed along closed-section roads (i.e. curb and gutter) but feasible on open section
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(Source: Google Maps, Bouldr,

ITE/FHWA Traffic Calming EPrimer: https://safety.fhwa.dot.gov/speed mgt/traffic_calm.cfm

Design/Installation Issues:
* ITE recommended practice — “Guidelines for the Design and Application of Speed Humps"
e Most common height is between 3 and 4 inches (reported as high as 6 inches)
e Ramps are typically 6 feet long (reported up to 10 feet long) and are either parabolic or linear
e Careful design is needed for drainage
e Posted speed typically 30 mph or less

Potential Impacts:

e No impact on non-emergency access

* Speeds reductions typically less than for speed humps (typical traversing speeds between 25 and

27 miles per hour)

* Speeds typically decline approximately 0.5 to 1 mph midway between tables for each 100 feet
beyond the 200-foot approach and exit points of consecutive speed tables
Average traffic volumes diversions of 20 percent when a series of speed tables are implemented
Average crash rate reduction of 45 percent on treated streets
Increase pedestrian visibility and likelihood of driver yield compliance
Generally not appropriate for BRT bus routes

Emergency Response Issues:
e Typically preferred by fire departments over speed humps, but not appropriate for primary
emergency vehicle routes; typically less than 3 seconds of delay per table for fire trucks

Typical Cost (2017 dollars):
e Cost ranges between $2,500 and $8,000 for asphalt tables: higher for brickwork, stamped asphalt,
concrete ramps, and other enhancements sometimes used at pedestrian Crossings
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Road Diet

Description:

» Revision of lane use or widths to result in one travel lane per direction with minimum practical
width, with goal of reducing cross-section; common application involves conversion of four-lane
Two-way road to three-lane road — two through lanes and center two-way left-turn lane (TWLTL)

e Can also involve narrowing of existing travel lanes

* Alternate cross-section uses can include dedicated bicycle facilities, left-turn lanes, on-street
parking, raised medians, pedestrian refuge islands, sidewalks, etc.

Applications:
* High likelihood of acceptability for nearly all roadway functional classifications
Can be applied in urban, suburban, or rural settings
Appropriate for most common urban speed limits
Can be applied at/near intersections or along road segments
Appropriate along bus routes

(Source: Chuck Huffine, Phoenix, AZ) (Source: Chuck Huffine, Denver, CO)
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ITE/FHWA Traffic Calming EPrimer: https:/, /safety.fhwa.dot.gov/speedmgt/traffic calm.cfm

Design/Installation Issues:
» Must consider transitions from adjacent roadway sections and through intersections
* AADT can be considered but is not the primary volume factor that needs to be evaluated

Potential Impacts:
e Usually reduces number of available travel lanes — impacts demand that can be accommodated:
typical acceptable threshold of 1000 vehicles per direction during peak hour
* Reduction of through lanes tends to reduce speeds
e Can improve pedestrian crossing ease and safety
e Can improve bicycle accessibility if travel lanes can be used for shoulders/bike lanes instead

Emergency Response Issues:
» Generally accepted from emergency services; leaves available space for through flow of

emergency vehicles

Typical Cost (2017 dollars):
* 36000 or less, depending on physical geometric changes and length of application
e The biggest impact to cost involves signal modifications, if applicable; other primary costs include
pavement marking and signing revisions
e Costs can be much higher if outside portion of pavement is converted to other non-motorized
uses (dedicated bicycle facilities, sidewalks, grass buffers)
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Chicane

Description:
e Aseries of alternating curves or lane shifts that force a motorist to steer back and forth instead of
traveling a straight path
o Also called deviations, serpentines, reversing curves, or twists

Applications:
e Appropriate for mid-block locations but can be an entire block if it is relatively short
Most effective with equivalent low volumes on both approaches
Appropriate speed limit is typically 35 mph or less
Typically, a series of at least three landscaped curb extensions
Can use alternating on-street parking from one side of a street to the other
Applicable on one-lane one-way and two-lane two-way roadways
Can be used with either open or closed (i.e. curb and gutter) cross-section
Can be used with or without a bicycle facility

(Source: Delaware Department of Transportation)

ITE/FHWA Traffic Calming EPrimer: https://safety.fhwa.dot.gov/speedmet/traffic calm.cfm

Design/installation Issues:
» Chicanes may still permit speeding by drivers cutting straight paths across the center line
e Minimize relocation of drainage features
e May force bicyclists to share travel lanes with motor vehicles
e Maintain sufficient width for ease of emergency vehicles and truck throughput

Potential Impacts:
e No effect on access, although heavy trucks may experience challenges when negotiating
Limited data available on impacts to speed and crash risk
Street sweeping may need to be done manually
Minimal anticipated volume diversion from street
May require removal of some on-street parking
Provides opportunity for landscaping
Unlikely to require utility relocation
Not a preferred crosswalk location
Bus passengers may experience discomfort due to quick successive lateral movements

Emergency Response Issues:
e Appropriate along primary emergency vehicle routes

Typical Cost (2017 dollars):
s Reported costs range between $8,000 and $25,000
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Median Island

Description:

Raised island located along the street centerline that narrows the travel lanes at that location

Also called median diverter, intersection barrier, intersection diverter, and island diverter

Applications:

For use on arterial, coliector, or local roads

Can often double as a pedestrian/bicycle refuge islands if a cut in the island is provided along a
marked crosswalk, bike facility, or shared-use trail crossing

If placed through an intersection, considered a median barrier
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{Source: Delaware Department of Transportation) (Source: James Barrera, Horrocks, New Mexico)

ITE/FHWA Traffic Calming EPrimer: https: //safety.fhwa.dot.gov/speedmgt/traffic calm.cfm

Design/Installation Issues:

Potential legal issues associated with blocking a public street (e.g., business or emergency
access)

Barriers may consist of landscaped islands, mountable facilities, walls, gates, side-by-side
bollards, or any other obstruction that leave an opening smalier than the width of a passenger car
Can be placed mid-block or on the approach to an intersection

Typically instalied on a closed-section roadway (i.e. curb and gutter)

Can be applied on roads with or without sidewalks and/or dedicated bicycle facilities

Maximum appropriate speed limits vary by locale

Typically not appropriate near sites that attract large combination trucks

Potential Impacts:

May impact access to properties adjacent to islands

No significant impact on vehicle speeds beyond the island

Little impact on traffic volume diversion

Safety can be improved without substantially increasing delay
Shortens pedestrian crossing distances

Bicyclists may have to share vehicular travel lanes near the island
May require removal of some on-street parking

May require relocation of drainage features and utilities

Emergency Response Issues:

Appropriate along primary emergency vehicle roads or street that provides access to
hospitals/emergency medical services

Typical Cost (2017 dollars):

Cost between $1,500 and $10,000, depending on length and width of island
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Choker

Description:
» Curb extension is a lateral horizontal extension of the sidewalk into the street, resulting in a
narrower roadway section
e Iflocated at an intersection, it is called a corner extension or a bulb-out
o If located midblock, it is referred to as a choker
* Narrowing of a roadway through the use of curb extensions or roadside islands

Applications:
e Can be created by a pair of curb extensions, often landscaped
Encourages lower travel speeds by reducing motorist margin of error
One-lane choker forces two-way traffic to take turns going through the pinch point
If the pinch point is angled relative to the roadway, it is called an angled choker
Can be located at any spacing desired
May be suitable for a mid-block crosswalk
Appropriate for arterials, collectors, or local streets

(Source: City of An Arbor, Michigan) {Source: Delaware DOT)

ITE/FHWA Traffic Calming EPrimer: https://safety.fhwa.dot.gov/speedmgt/traffic calm.cfm

Design/Installation Issues:

e Only applicable for mid-block locations
Can be used on a one-lane one-way and two-lane two-way street
Most easily installed on a closed-section road (i.e. curb and gutter)
Applicable with or without dedicated bicycle facilities
Applicable on streets with, and can protect, on-street parking
Appropriate for any speed limit
Appropriate along bus routes
Typical width of 6 to 8 feet; offset from through traffic by approximately 1.5 feet
Locations near streetlights are preferable
Length of choker island should be at least 20 feet

Potential Impacts:
e Encourages lower speeds by funneling it through the pinch point
Can result in shorter pedestrian crossing distances if a mid-block crossing is provided
May force bicyclists and motor vehicles to share the travel lane
May require some parking removal
May require relocation of drainage features and utilities

Emergency Response Issues:
* Retains sufficient width for ease of use for emergency vehicles

Typical Cost (2017 dollars):
* Between $1,500 and $20,000, depending on length and width of barriers
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Corner Extension/Bulb-Out

Description:
e Horizontal extension of the sidewalk into the street, resuiting in a narrower roadway section

¢ Iflocated at a mid-block location, it is typically called a choker

Applications:

°  When combined with on-street parking, a corner extension can create protected parking bays
Effective method for narrowing pedestrian crossing distances and increase pedestrian visibility
Appropriate for arterials, collectors, or local streets
Can be used on one-way and two-way streets
Installed only on closed-section roads (i.e. curb and gutter)

Appropriate for any speed, provided an adequate shy distance is provided between the extension
and the travel lane
e Adequate turning radii must be provided to use on bus routes

(Source: Delaware DOT)

ITE/FHWA Traffic Calming EPrimer: https:/ /safety.fhwa.dot.gov/speedmgt/traffic calm.cfm

Design/Installation Issues:

» Effects on vehicle speeds are limited due to lack of deflection
Must check drainage due to possible gutter realignment
Major utility relocation may be required, especially drainage inlets
Typical width between 6 and 8 feet
Typical offset from travel lane at least 1.5 feet
Should not extend into bicycle lanes

Potential Impacts:

» Effects on vehicle speeds are limited due to lack of deflection
Can achieve greater speed reduction if combined with vertical deflection
Smaller curb radii can slow turning vehicles
Shorter pedestrian crossing distances can improve pedestrian safety
More pedestrian waiting areas may become available
May require some parking removal adjacent to intersections

Emergency Response Issues:
* Retains sufficient width for ease of emergency-vehicle access
 Shortened curb radii may require large turning vehicles to cross centerlines

Typical Cost (2017 dollars):
e Cost between $1,500 and $20,000, depending on length and width of barriers
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Median Island

Description:

Raised island located along the street centerline that narrows the travel lanes at that location

Also called median diverter, intersection barrier, intersection diverter, and island diverter

Applications:

For use on arterial, collector, or local roads
Can often double as a pedestrian/bicycle refuge islands if a cut in the island is provided along a
marked crosswalk, bike facility, or shared-use trail crossing

If placed through an intersection, considered a median barrier

(Source: Delaware Department of Transportation) (Source: James Barrera, Horrocks, New Mexico)

ITE/FHWA Traffic Calming EPrimer: https://safety.fhwa.dot.gov/speedmgt/traffic calm.cfm

Design/Installation Issues:

Potential legal issues associated with blocking a public street (e.g., business or emergency
access)

Barriers may consist of landscaped islands, mountable facilities, walls, gates, side-by-side
bollards, or any other obstruction that leave an opening smaller than the width of a passenger car
Can be placed mid-block or on the approach to an intersection

Typically installed on a closed-section roadway (i.e. curb and gutter)

Can be applied on roads with or without sidewalks and/or dedicated bicycle facilities

Maximum appropriate speed limits vary by locale

Typically not appropriate near sites that attract large combination trucks

Potential Impacts:

May impact access to properties adjacent to islands

No significant impact on vehicle speeds beyond the island

Little impact on traffic volume diversion

Safety can be improved without substantially increasing delay
Shortens pedestrian crossing distances

Bicyclists may have to share vehicular travel lanes near the island
May require removal of some on-street parking

May require relocation of drainage features and utilities

Emergency Response Issues:

Appropriate along primary emergency vehicle roads or street that provides access to
hospitals/emergency medical services

Typical Cost (2017 dollars):

Cost between $1,500 and $10,000, depending on length and width of island
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On-Street Parking

Description:
* Allocation of paved space to parking
e Narrows road travel lanes and increases side friction to traffic flow
¢ Can apply on one or both sides of roadway
e Can be either parallel or angled, but parallel is generally preferred for maximized speed reduction

A Cormmmumity of Transportation Professionals

Applications:
* High likelihood of acceptability for nearly all roadway functional classifications and street functions
More appropriate in urban or suburban settings
Can be combined with other traffic calming measures
Can apply alternating sides of street for chicane effect
Can combine with curb extensions for protected parking, including landscaping for beautification
Can apply using time-of-day restrictions to maximize throughput during peak periods
Can be used on one-way or two-way streets
Preferable to have a closed-section road (i.e. curb and gutter)
Appropriate along bus transit routes
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(Source: Google Earth, Fort Collins, CO)

(Source: PennDOT Local Technical Assistance Program)

ITE/FHWA Traffic Calming EPrimer: https://safety.fhwa.dot.gov/ speedmgt/traffic calm.cfm

Design/Instaliation Issues:

e Appropriate distance needed between travel lane and parking lane

e Impact is directly affected by demand; must have parked vehicles present to be effective

¢ If used for chicane effect, must verify parking demand to ensure that majority of spaces are
occupied when effect is desired most during the day; can use parallel, angled, or combination

e Should not be considered near traffic circles nor roundabouts
Should not be applied along median island curbs
For lower-demand locations, can counteract negligible impact with curb extensions or other road-
narrowing features

Potential Impacts:

» Can be blocked in by snow during plowing operations; required vehicle removal
May limit road user visibility and sight distance at driveways/alleys/intersections
Can put bicyclists at risk of colliding with car doors
May be impacted if other traffic calming measures are considered or implemented
Provides buffer between moving vehicles and pedestrian facilities

Emergency Response Issues:
» Preferred by emergency responders to most other traffic calming measures
* Requires consideration of design of parking lanes near hydrants and other emergency features



