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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) 
• Sometimes called speed lump, speed slot, and speed pillow 

Applications: 
• Appropriate on local and collector streets 
• Appropriate at mid-block locations only 
• Not appropriate on grades greater than 8 percent 

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

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

Design/Installation Issues: 
• 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 ½ 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 

Potential Impacts: 
• Limited-to-no impact on non-emergency access 
• Speeds determined by height and spacing; speed reductions between cushions have been 

observed averaging 20 and 25 percent  
• Speeds typically increase by 0.5 mph midway between cushions for each 100 feet of separation 
• Studies indicate that average traffic volumes have reduced by 20 percent depending on 

alternative routes available 
• Average collision rates have been reduced by 13 percent on treated streets  

Emergency Response Issues: 
• 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): 

• Cost ranges between $3,000 and $4,000 for a set of rubber cushions 

https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm
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Speed Hump 
 
Description: 

• Rounded (vertically along travel path) raised areas of pavement typically 12 to 14 feet in length 
• Often placed in a series (typically spaced 260 to 500 feet apart) 
• Sometimes called road humps or undulations 

Applications: 
• Appropriate for residential local streets and residential/neighborhood collectors 
• Not typically used on major roads, bus routes, or primary emergency response routes 
• Not appropriate for roads with 85th-percentile speeds of 45 mph or more 
• Appropriate for mid-block placement, not at intersections 
• Not recommended on grades greater than 8 percent 
• Work well in combination with curb extensions 
• Can be used on a one-lane one-way or two-lane two-way street 

 (Source: City of Boulder, Colorado) (Source: PennDOT Local Technical Assistance Program) 

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

Design/Installation Issues: 
• ITE recommended practice - “Guidelines for the Design and Application of Speed Humps” 
• Typically 12 to 14 feet in length; other lengths (10, 22, and 30 feet) reported in practice in U.S. 
• Speed hump shapes include parabolic, circular, and sinusoidal 
• Typically spaced no more than 500 feet apart to achieve an 85th percentile speed between 25 

and 35 mph  
• Hump heights range between 3 and 4 inches, with trend toward 3 - 3 ½ inches maximum 
• Often have associated signing (advance warning sign before first hump in series at each hump) 
• Typically have pavement markings (zigzag, shark's tooth, chevron, zebra) 
• Taper edge near curb to allow gap for drainage 
• Some have speed advisories 
• Need to design for drainage, without encouraging means for motorists to go around a hump 

Potential Impacts: 
• No impact on non-emergency access 
• Average speeds between humps reduced between 20 and 25 percent  
• Speeds typically increase approximately 0.5 to 1 mph midway between humps for each 100 feet 

Beyond the 200-foot approach and exit of consecutive humps 
• Traffic volumes diversion estimated around 20 percent; average crash rates reduced by 13 

percent 

Emergency Response Issues: 
• Impacts to ease of emergency-vehicle throughput 
• Approximate delay between 3 and 5 seconds per hump for fire trucks and up to 10 seconds for 

ambulances with patients 

Typical Cost (2017 dollars): 
• Cost ranges between $2,000 and $4,000 

https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm
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Chicane 
 
Description: 

• A series of alternating curves or lane shifts that force a motorist to steer back and forth instead of 
traveling a straight path 

• Also called deviations, serpentines, reversing curves, or twists 

Applications: 
• 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/speedmgt/traffic_calm.cfm 

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

Potential Impacts: 
• 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: 
• Appropriate along primary emergency vehicle routes 

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

https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm
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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 

• If located at an intersection, it is called a corner extension or a bulb-out 
• If located midblock, it is referred to as a choker 
• Narrowing of a roadway through the use of curb extensions or roadside islands 

Applications: 
• 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: 
• 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: 
• 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 

https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm
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Corner Extension/Bulb-Out 
 
Description: 

• Horizontal extension of the sidewalk into the street, resulting in a narrower roadway section  
• If located 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 
• Adequate turning radii must be provided to use on bus routes 

(Source: James Barrera, Horrocks, New Mexico) (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): 
• Cost between $1,500 and $20,000, depending on length and width of barriers 

https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm
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Lateral Shift 
 
Description: 

• Realignment of an otherwise straight street that causes travel lanes to shift in at least one 
direction 

• A chicane is a variation of a lateral shift that shifts alignments more than once 

Applications: 
• Appropriate for local, collector, or arterial roadways 
• Appropriate for one-lane one-way and two-lane two-way streets 
• Appropriate on roads with or without dedicated bicycle facilities 
• Maximum appropriate speed limit is typically 35 mph 
• Appropriate along bus transit routes 

(Source: Delaware Department of Transportation) (Source: Google Street View) 

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

Design/Installation Issues: 
• Typically separates opposing traffic through the shift with the aid of a raised median 
• Applicable only to mid-block locations 
• Can be installed on either open- or closed-section (i.e. curb and gutter) roads  
• Location near streetlights preferred 
• May require drainage feature relocation 
• Should not require utility relocation 

Potential Impacts: 
• Without islands, motorists could cross the centerline to drive the straightest path possible 
• No impact on access 
• May require removal of some on-street parking 
• Limited data available on impacts on speed, volume diversions, and crash risk 
• Provides opportunities for landscaping 
• Can provide locations for pedestrian crosswalks 

Emergency Response Issues: 
• Appropriate along primary emergency vehicle routes or on streets with access to 

hospitals/emergency medical services, provided vehicles can straddle the street centerline 

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

https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm
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Mini Roundabout 

Description: 
 Raised islands, placed in unsignalized intersections, around which traffic circulates

 Motorists yield to motorists already in the intersection

 Require drivers to slow to a speed that allows them to comfortably maneuver around them

 Center island of mini roundabout is fully traversable, splitter islands may be fully traversable

Applications: 

 Intersections of local and/or collector streets

 One lane each direction entering intersection

 Not typically used at intersections with high volume of large trucks or buses turning left

 Appropriate for low-speed settings

(Source: Delaware DOT) (Source: Gary Schatz) 

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

Design/Installation: 

 See NCHRP Report 672 for design details

 Typically circular in shape, but may be an oval shape

 Controlled by YIELD signs on all approaches with pedestrian crosswalks, if included, one car-
length upstream of YIELD bar

 Preferable for roadway to have urban cross section (i.e., curb and gutter)

 Can be applied to road with on-street parking

 Can be applied to roads both with and without a bicycle facility. Bicycle facilities, if provided, must
be separated from the circulatory roadway with physical barriers; cyclists using the circulatory
roadway must merge with vehicles.  Bicycle facilities are prohibited in the circulatory roadway to
prevent right-hook crashes.

 Key design features are the fastest paths and path alignment.

Potential Impacts: 

 Slight speed reduction

 Little diversion of traffic

 Bicycle and motorist will share lanes at intersections because of narrowed roadway

 Large vehicles/buses usually drive over the center island for left turns

Emergency Response: 

 Emergency vehicles maneuver using the center island at slow speeds

Typical Cost 

 Cost is similar to bulb-outs because pedestrian ramps and outside curb lines usually have to be
relocated

https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm




Traffic Calming Fact Sheets 
May 2018 Update 

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) 

• 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) 

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: 
• 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 
• Can improve pedestrian crossing ease and safety 
• 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): 
• $6000 or less, depending on physical geometric changes and length of application 
• The biggest impact to cost involves signal modifications, if applicable; other primary costs include 

pavement marking and signing revisions 
• Costs can be much higher if outside portion of pavement is converted to other non-motorized 

uses (dedicated bicycle facilities, sidewalks, grass buffers) 

https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm
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Speed Table/Raised Crosswalks 
 
Description: 

• Long, raised speed humps with a flat section in the middle 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: 
• Appropriate for local and collector streets; mid-block or at intersections, with/without crosswalks 
• Can be used on a one-lane one-way or two-lane two-way street 
• Not appropriate for roads with 85th percentile speeds of 45 mph or more 
• Typically long enough for the entire wheelbase of a passenger car to rest on top or within limits of 

ramps 
• Work well in combination with textured crosswalks, curb extensions, and curb radius reductions 
• 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  

(Source: Google Maps, Boulder, Colorado)   (Source: Delaware Department of Transportation) 

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

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

Potential Impacts: 
• 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: 
• 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): 
• 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 

https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm
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Traffic Circle 
 
Description: 

• Raised islands placed in unsignalized intersections around which traffic circulates 
• Approaching motorists yield to motorists already in the intersection 
• Require drivers to slow to a speed that allows them to comfortably maneuver around them 
• Approaches not designed to modern roundabout principals - no deflection 

Applications: 
• Appropriate at intersections of local streets 
• One lane each direction entering intersection 
• Not typically used at intersections with high volumes of large trucks or buses turning left  
• appropriate for both one-way and two-way streets in urban and suburban settings  

 (Source: Scott Batson)  (Source: Scott Batson) 

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

Design/Installation Issues: 
• Typically circular in shape but may be an oval shape 
• Usually have landscaped center islands 
• Recommend YIELD signs on all approaches 
• Preferable for roadways to be closed-section (i.e. curb and gutter) 
• Can be applied to roads with on-street parking 
• Can be applied to roads both with and without dedicated bicycle facilities; bike lanes not striped in 

circulatory roadway 
• Key design features include: offset distance (distance between projection of street curb and 

center island), lane width of circulatory roadway, circle diameter, and height of mountable apron 
for large vehicles  

Potential Impacts: 
• Minimal anticipated traffic diversion 
• Bicyclist and motorists will share lanes at intersections because of narrowed roadway 
• Large vehicles/buses usually not able to circulate around center island for left turns 
• Landscaping needs to be designed to allow adequate sight distance, per AASHTO 
• Minimize routing of vehicles through unmarked crosswalks on side-streets 
• May require additional street lighting 

Emergency Response Issues: 
• Emergency vehicles maneuver intersections at slow speeds 
• Constrained turning radii typically necessitates a left turn in front of the circle for large vehicles 

Typical Cost (2017 dollars): 
• Typical cost is $15,000, with a range between $10,000 and $25,000 

https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm

