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TRAFFIC CALMING & MANAGEMENT

Module 11 DPS 201



Learning Outcomes:

At the end of this module, you will be able to:
 Define Traffic Calming and Traffic Management
 Understand 15 Effective Traffic Calming & 

Management Countermeasures:
 Purpose & Description
 Considerations for Implementation
 Costs & Effectiveness
 Examples
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WHAT IS TRAFFIC CALMING?

Reduced Speeds = Reduction of crashes and crash severity
11 Proven 

Countermeasures 

A way to design streets, using self-enforcing 
physical measures, to encourage people to drive 
more slowly and safely



What is Traffic Calming?

Traffic calming is the combination of mainly physical 
measures that …
• Reduce the negative effects of motor vehicle use,
• Alter driver behavior, and 
• Improve conditions for non-motorized street users.

-- ITE Subcommittee



What is Traffic Calming?

“Addressing the issue through law enforcement alone 
often leads to temporary compliance at a significant 
cost.  A more permanent way to reinforce the need to 
reduce speed is to change the look and feel of  the road
by installing traffic calming treatments that 
communicate to drivers that the function of the 
roadway is changing.”

-- FHWA TechBrief: Traffic Calming on 
Main Roads Through Rural Communities



Traffic Calming Objectives

 Increase visibility between pedestrians and drivers

 Limit pedestrian exposure by shortening crossing 
distances

 Reduce vehicle speeds by imposing certain physical 
conditions along the roadway



Traffic Calming – General Process

 Concern is expressed by community
 Traffic mitigation study is initiated
 Various data are collected (speed, traffic volume, 

land use, street classification, etc.)
 Data are analyzed to identify problems and their 

contributing factors
 Traffic calming countermeasures are proposed 

based on analysis
 Affected residents/owners involved in the solution



Traffic Calming Methods

 Narrowing roadway (Cross-Section)

 Horizontal deflection

 Vertical deflection



Traffic Calming Categories

I. Passive or Cross-Sectional Measures
11-11

 Gateways
 Landscaping
 Specific Paving Treatments
 Slow Zones

Source: www.nyc.gov



Traffic Calming Categories

II. Active Measures:  Periodic Horizontal Deflection

11-12

 Mini-Circles
 Chokers
 Chicanes & Serpentine Design
 Trials & Temporary Installations

Slows traffic by deflecting flow horizontally

Source: http://thisbigcity.net Source: wikipedia.org



Traffic Calming Categories

III. Active Measures:  Periodic Vertical Deflection

11-13

 Speed Humps
 Speed Tables
 Speed Cushions
 Trials & Temporary Installations

Slows traffic by deflecting flow vertically

Source: www.curbramps.com



WHAT IS TRAFFIC MANAGEMENT?

Reduced Traffic Volume = Reduction of crashes and crash 
severity 

4 Proven 
Countermeasures 

Use of traditional traffic control devices or 
diverters to manage traffic volumes and routes
 Diverters
 Full Street Closure
 Partial Street Closure
 Turn Prohibitions



What measures should be used?
11-15

 For safety Vehicle Speed more critical than Volume

 Neighborhood Involvement important for implementation
 Measure is easy to understand and fits current streetscape 
 Meets multiple goals and based on best available data
 Calming areas should be signed, marked, lighted, & visible to 

motorists, accommodate emergency vehicles & 
pedestrians/bicycles

 Spaced appropriately: Not too far, not too close. 300-500 ft
 Do not under-design

 Should be an area traffic calming and management system 
Source: wikipedia.org

OVERALL CONSIDERATIONS



TRAFFIC CALMING 
COUNTERMEASURES

Reduced Speed = Reduction of crashes and crash severity
5 Proven 

Countermeasures 

 Gateways
 Landscaping
 Special Paving Treatments
 Slow Zones

I. Passive or Cross-Sectional Countermeasures



GATEWAYS
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Source: http://thisbigcity.net Source: wikipedia.org

Purpose: To create an expectation to drive more 
slowly and watch for pedestrians when entering a 
commercial, business, or residential district. Create a 
unique image for an area. 

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures



GATEWAYS
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Source: http://thisbigcity.net Source: wikipedia.org

Description: Physical or geometric landmark that indicates 
a change from a higher speed arterial or collector to a 
lower speed residential or commercial district. Can be a 
combination of Narrowing, Medians, Signing, Archways, 
Roundabouts or other special feature.

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures



GATEWAYS
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Source: http://thisbigcity.net Source: wikipedia.org

Considerations:

Traffic-slowing effects will depend upon the type of 
device chosen

Source: www.streetsblog.org

Costs:

Can range greatly depending on the specific type of 
items & material chosen. 

Infrastructure Description Median Average Min Max Cost Unit
Number of Sources 
(Observations)

Gateway
Gateway 
Sign $350 $340 $130 $520 Each 3 (4)

Gateway Structure $15,350 $22,750 $5,000 $64,330 Each 5 (6)

Passive or Cross-Sectional Countermeasures

Source:  “Costs for Pedestrian and Bicyclist Infrastructure Improvements:  A Resource for Researchers, Engineers, Planners, 
and the General Public”, October 2013



GATEWAYS
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Source: http://thisbigcity.net Source: wikipedia.org

Effectiveness:
Gateways are only an introduction.  Slower speeds are 
not likely unless entire area has been redesigned with 
traffic-calming features. 

Source: www.streetsblog.org

NYC Claremont Neighborhood Slow Zone (2011)
To create Slow Zone, the NYCDOT installed gateways at 
neighborhood entryways.

- Narrowed neighborhood entrances with markings.  
- In-street signs inform drivers they are entering 20 mph 

area. 
- One to two parking spaces removed to install each 

treatment. 
- Intersection “daylighting“ increased visibility of 

pedestrians using the crosswalks.

Passive or Cross-Sectional Countermeasures



LANDSCAPING
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Source: http://thisbigcity.net Source: wikipedia.org

Purpose: To calm traffic by creating a visual 
narrowing of the roadway. It can also enhance the 
street environment. 

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures



LANDSCAPING
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Source: http://thisbigcity.net Source: wikipedia.org

Description:  The careful use of landscaping along a 
street can:

1- Provide separation between motorists & pedestrians

2- Reduce visual width of roadway (which helps to reduce 
speeds)

3- Provide a more pleasant street environment

Can include a variety of trees, bushes, and/or flower pots 
planted in the buffer area between the sidewalk or 
walkway and street. 

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures



LANDSCAPING
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Source: http://thisbigcity.net Source: wikipedia.org

Considerations:

 Maintenance must be agreed to up-front.  Decide if Municipality, 
HOA, or property owner will take responsibility. 

 Shrubs should be low-growing and trees should be trimmed up to at 
least 8 to 10 feet to ensure that sight distance and head room are 
maintained, and personal security is not compromised. 

 Plants and trees should be selected to match character of area, be 
easy to maintain, and not create other problems such as buckled 
sidewalks. 

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures



LANDSCAPING
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Source: http://thisbigcity.net Source: wikipedia.org

Costs: variable.  Can be included in the overall cost 
of other traffic calming measures. 

Source: www.streetsblog.org

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 
(Observations)

Railing Pedestrian Rail $95 $100 $7.20 $690 Linear Foot 29 (83)

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 
(Observations)

Street Furniture Street Trees $460 $430 $54 $940 Each 7(7)

Street Furniture Bench $1,660 $1,550 $220 $5,750 Each 15 (17)

Street Furniture Bus Shelter $11,490 $11,560 $5,230 $41,850 Each 4 (4)

Street Furniture
Trash/ Recycling 
Receptacle

$1,330 $1,420 $310 $3,220 Each 12 (13)

Passive or Cross-Sectional Countermeasures

Source:  “Costs for Pedestrian and Bicyclist Infrastructure Improvements:  A Resource for Researchers, Engineers, Planners, 
and the General Public”, October 2013



LANDSCAPING
11-25

Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Bridgeport Way University Place, WA

Source: www.streetsblog.org

Problem: Bridgeport Way in University Place, experienced hundreds of traffic 
collisions between 1996 and 1998; 10 involving pedestrians.  Besides a safety 
history for pedestrians, bicyclists and motorists, the road design and aesthetics did 
not contribute to the city's economic development or sense of place.

Before Traffic Calming Improvements

- 1.5 mile section; 25,000 ADT
- 5 undivided traffic lanes with two-foot wide 

gravel shoulders
- 300 total crashes with 91 injuries between 

1996 & 1998 
- 10 pedestrian crashes 
- Lack of sidewalks, insufficient lighting, 

absence of bicycle lanes
- Multiple access points and high speeds 

increased pedestrian risk and created an 
unpleasant environment for pedestrians.

Passive or Cross-Sectional Countermeasures



LANDSCAPING
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Bridgeport Way University Place, WA

Source: www.streetsblog.org

Solution: In 1996, the City of University Place decided to design and build safety 
improvements along a portion of Bridgeport Way. University Place transformed 
Bridgeport Way into an inviting main street that allows pedestrians and bicyclists to 
move comfortably and safely while still accommodating vehicle movements.

Before Traffic Calming Improvements

• Replace the two-way left-turn-lane with a 
landscaped median to prevent left turns out of 
driveways.

• Construct wide sidewalks on both sides of road.
• Construct bicycle lanes.
• Place planter strips on both sides between the 

sidewalk and bike lane.
• Install street lighting.
• Permit U-turns at signals.
• Place utility lines underground.

Passive or Cross-Sectional Countermeasures



LANDSCAPING
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Bridgeport Way University Place, WA

Source: www.streetsblog.org

Results: The lane reduction along the corridor resulted in lower speeds and fewer 
mid-block crashes. Crashes reduced by about 60% and average speeds by about 
13%.  Despite greater pedestrian activity, pedestrian crashes did not increase.

After Traffic Calming Improvements

Passive or Cross-Sectional Countermeasures



SPECIFIC PAVING TREATMENTS
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Source: http://thisbigcity.net Source: wikipedia.org

Purpose: Paving treatments send a visual cue to 
motorists about the street. Can also enhance 
aesthetics and delineate a separate space for 
pedestrians or bicyclists. 

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures



SPECIAL PAVING TREATMENTS
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Source: http://thisbigcity.net Source: wikipedia.org

Description:

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures

• Pedestrian walkway material should be firm, planar, and 
slip-resistant. Concrete is preferred. 

• A different look can be achieved by using stamped concrete 
or concrete pavers.

• Should not create a rough ride for wheelchairs/strollers

• Ensure crosswalk visibility. High visibility markings are often best.

• Textured crosswalks must have subdued color and be marked with white reflective 
lines.

• Colored paving can enhance the function of parts of the roadway, such as a green 
bicycle lane. This can make the street look narrower and enhance the facility for 
bicyclists. 



SPECIAL PAVING TREATMENTS
11-30

Source: http://thisbigcity.net Source: wikipedia.org

Considerations:
 Slippery surfaces, such as smooth granite and paint; 

and uneven surfaces, such as cobblestones and brick, 
should not be used in the primary pedestrian or bicycle 
travel paths. 

 Bumpy surfaces are uncomfortable for wheelchair users 
and a tripping issue for pedestrians. 

 Coordinate choice of special materials with 
maintenance agencies. 

 Design and maintenance must ensure crosswalk visibility 
over time. 

 Materials such as bricks and cobblestones increase the 
cost of construction and maintenance. 

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures



SPECIAL PAVING TREATMENTS
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Source: http://thisbigcity.net Source: wikipedia.org

Costs: 

 Standard concrete sidewalk (4-in. depth):  
approximately $50/sq. yard.  Colored sidewalk is 
typically only a few dollars more per sq. yard 

 Stamped concrete:  approx. $65 to $130/sq. yard 
 Materials requiring hand labor (cobblestones or 

pavers) usually range from $155 to $190/sq. yard 

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures



SPECIAL PAVING TREATMENTS
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Source: http://thisbigcity.net Source: wikipedia.org

Costs: 

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 
(Observations)

Sidewalk
Asphalt Paved 
Shoulder $5.81 $5.56 $2.96 $7.65 Square Foot 1 (4)

Sidewalk Asphalt Sidewalk $16 $35 $6.02 $150 Linear Foot 7 (11)

Sidewalk Brick Sidewalk $60 $60 $12 $160 Linear Foot 9 (9)

Sidewalk
Concrete Paved 
Shoulder $6.10 $6.64 $2.79 $58 Square Foot 1 (11)

Sidewalk Concrete Sidewalk $27 $32 $2.09 $410 Linear Foot 46 (164)

Sidewalk
Concrete Sidewalk 
- Patterned $38 $36 $11 $170 Linear Foot 4 (5)

Sidewalk
Concrete Sidewalk 
- Stamped $45 $45 $4.66 $160 Linear Foot 12 (17)

Sidewalk
Concrete Sidewalk 
+ Curb $170 $150 $23 $230 Linear Foot 4 (7)

Sidewalk
Sidewalk 
Unspecified $34 $45 $14 $150 Linear Foot 17 (24)

Sidewalk Sidewalk Pavers $70 $80 $54 $200 Linear Foot 3 (4)

Source:  “Costs for Pedestrian and Bicyclist Infrastructure Improvements:  A Resource for Researchers, Engineers, Planners, 
and the General Public”, October 2013



SPECIFIC PAVING TREATMENTS
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Portland, OR Green Bicycle Boxes

Source: www.streetsblog.org

Problem: Portland, OR implemented various design measures to separate vehicles 
from bicycle traffic. Bike lanes at intersection were hard to see and were not 
providing adequate visual separation with vehicles.  Portland installed green “bike 
boxes” and lanes at twelve intersections in 2008. 

Before Surface Treatments

• Use at signalized intersections.
• Focus on addressing “right-hook” conflicts at 

signals with bicycle lanes.
• Use with “NO TURN ON RED” signs.

Passive or Cross-Sectional Countermeasures



SPECIFIC PAVING TREATMENTS
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Portland, OR Green Bicycle Boxes

Source: www.streetsblog.org

Results: Portland conducted studies on 12 intersections before and after the treatments.  
Given the video and survey results, bike box designs increase overall bicycle safety and 
decrease conflicts. They greatly increase visibility of stop areas for both motorists and right-
turn and through bicyclists. 

After Surface Treatments

Passive or Cross-Sectional Countermeasures

Design Guidance (depends on city & location)
• Reservoir (box) depth 
• 13 ft. ‐16.4 ft. 
• Lead‐in approach bike lane to allow bicycles to bypass 

queuing motor vehicles stopped at signal. 
• Minimum width: 5 ft. 
• As long as queue length 
• Prominent bicycle symbol and bright color surfacing. 
• Prohibit Right‐Turn‐on‐Red. 
• Consider “head start” advanced signal for bikes.



SLOW ZONES
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Source: http://thisbigcity.net Source: wikipedia.org

Purpose: Zones in residential areas that encompass about 
1/4 square miles, and includes traffic calming measures 
that self-enforce the speed limit.  Slow Zones generally 
have defined boundaries such as major roads, railways, or 
commercial zones. The intent is to create a visually 
defined area where vehicles must travel slow.

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures

Source: www.nyc.gov Source: www.streetfilms.org



SLOW ZONES
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Source: http://thisbigcity.net Source: wikipedia.org

Description:  Reduced speed established with a 
combination of traffic calming and management 
measures including signs, gateways, speed humps, 
street narrowing, street markings and road diets.

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures



SLOW ZONES
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Source: http://thisbigcity.net Source: wikipedia.org

Considerations:

Factors to consider for Slow Zone:
 Number of crashes

 Neighborhood features and physical layout of the area.

 Number of schools, senior centers and other pedestrian attractors 
like subway or transit stops.

 Amount of community and public support for such measures.

 If fire stations, hospitals or emergency response facilities are in the 
area, a Slow Zone is NOT recommended

Source: www.streetsblog.org

Passive or Cross-Sectional Countermeasures



SLOW ZONES
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Source: http://thisbigcity.net Source: wikipedia.org

Costs:  vary on application measures, local features, and 
size of the Slow Zone.  Measures include a combination of 
signs, pavement markings, gateways and street design 
techniques, etc.  

Passive or Cross-Sectional Countermeasures

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 
(Observations)

Sign Stop/Yield Signs $220 $300 $210 $560 Each 4 (4)

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 

(Observations)

Pavement Marking Advance Stop/Yield Line $380 $320 $77 $570 Each 3 (5)

Pavement Marking Advance Stop/Yield Line $10 $10 $4.46 $100
Square 
Foot 1 (4)

Pavement Marking Island Marking $1.49 $1.94 $0.41 $11
Square 
Foot 1 (4)

Pavement Marking Painted Curb/Sidewalk $1.21 $3.40 $0.44 $12
Square 
Foot 4 (5)

Pavement Marking Painted Curb/Sidewalk $2.57 $3.06 $1.05 $10
Linear 
Foot 2 (5)

Source:  “Costs for Pedestrian and Bicyclist Infrastructure Improvements:  A Resource for Researchers, Engineers, Planners, 
and the General Public”, October 2013



SLOW ZONES
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: NYC DOT Claremont Neighborhood

Source: www.streetsblog.org

Problem:  Claremont neighborhood in the Bronx was very residential and was 
delineated by an elevated train, industrial zone and highway. Claremont ranked 
first in the number of killed or seriously injured pedestrians per 100,000 people, 
and ranked #2 for the total number of schools in the neighborhood.  Claremont had 
a pedestrian fatality each year between 2005 and 2009.

• 2011 - NYC DOT created the Neighborhood Slow Zone program. 

• Slow Zones were residential areas that encompassed about a ¼ square mile, or five 
city blocks by five city blocks.

• Deployed traffic calming measures that self-enforce 20 mph speed limit. 

• Slow Zones generally had defined boundaries such as major roadways, rail lines, or 
commercial zones.

Passive or Cross-Sectional Countermeasures



SLOW ZONES
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: NYC DOT Claremont Neighborhood

Source: www.streetsblog.org

Solution: NYCDOT installed gateways at neighborhood entryways. Gateways narrowed 
neighborhood entrances with road markings, and 20 mph markings and in-street signs 
informed drivers they were entering a 20 mph area. 
• One to two parking spaces were removed to install each gateway treatment. 
• Speed humps were used throughout the Slow Zone – About one speed hump per three 

blocks. 
• 20 mph in-street markings were placed throughout the Slow Zone. 

Passive or Cross-Sectional Countermeasures

In-street speed markings Gateway in School Zone Gateway into Neighborhood



SLOW ZONES
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: NYC DOT Claremont Neighborhood

Source: www.streetsblog.org

Results: 
• Claremont neighborhood Slow Zone received favorable reviews. 
• Police officers report less aggressive driving in the area. 85th percentile speed was 

reduced at 6 of 7 locations with speed humps
• Creation of Neighborhood Slow Zone was simple because it used standard treatments,  

and only required crash and speed data.
• Only issue as of January 2012 - about half of the in-street gateway signs were damaged 

by vehicles.

Passive or Cross-Sectional Countermeasures

The NYC DOT implemented 13 Slow Zones in 2012 and 2013.

Source: www.nylink.org Source: www.thebrooklynink.com



TRAFFIC CALMING 
COUNTERMEASURES

Slows traffic by periodically deflecting flow horizontally
4 Proven 

Countermeasures 

 Mini-circles
 Chokers
 Chicanes
 Serpentine Streets
 Trials & Temporary Installations

II. Active Measures: Periodic Horizontal Deflection 



MINI-CIRCLES
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Source: http://thisbigcity.net Source: wikipedia.org

Purpose: Traffic calming devices to reduce speeds 
and manage traffic at intersections where volumes do 
not warrant STOP signs or a signal. Breaks up a long 
continuous street.

Source: www.streetsblog.org

Active Horizontal Deflection Measures

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.commons.wikimedia.org



MINI-CIRCLES
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Source: http://thisbigcity.net Source: wikipedia.org

Description: Raised circular islands constructed in the 
center of neighborhood intersections.  They reduce 
vehicle speeds by forcing motorists to maneuver 
around them. Can take the place of a four-way STOP 
or signal.  

Source: www.streetsblog.org

Active Horizontal Deflection Measures

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.commons.wikimedia.org



MINI-CIRCLES
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Source: http://thisbigcity.net Source: wikipedia.org

Considerations:

 Properly design deflection to slow vehicles 
 Tight curb radii to discourage high-speed right-turns
 Large vehicles (school buses & fire trucks) may need to 

turn left in front of circle 
 No signs, or YIELD signs (Not STOP signs) 
 Island landscaping should not impede visibility
 Identify who will maintain landscaping
 Treat a series of intersections along street as a 

program 
Source: www.streetsblog.org

Active Horizontal Deflection Measures 



MINI-CIRCLES 
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Source: http://thisbigcity.net Source: wikipedia.org

Costs:
Varies from $5,000, to $500,000+ depending on 
landscaping and if built on asphalt or concrete street. 
Averages $85,000 

Source: www.streetsblog.org

Active Horizontal Deflection Measures 

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 

(Observations)

Roundabout/ Traffic Circle
Roundabout/ Traffic 
Circle $27,190 $85,370 $5,000 $523,080 Each 11 (14)



MINI-CIRCLES
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Green Bay, WI School Zone Roundabout

Source: www.streetsblog.org

Active Horizontal Deflection Measures 

Problem: Highway near school with high speeds.  Recommendation of two 
modern roundabouts met with public skepticism.

• Prior to 1999, Bay View Middle School and Forest Glen Elementary School 
were bound to the south by a high speed county highway.

• Regular speed limit 45 mph.  A 15 mph school zone in place for several years. 
• Many motorists traveled closer to 45 mph when children present, and higher 

when children not present.
• County sheriff's department designated the highway as a “hazard” to force 

the school district to bus students across the road.
• A new high school was expected to add hundreds of inexperienced drivers to 

the highway, so the county needed to act quickly.



MINI-CIRCLES
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Green Bay, WI School Zone Roundabout

Source: www.streetsblog.org

Active Horizontal Deflection Measures 

Solution:  Brown County Planning Commission recommended improving 
safety and accessibility for pedestrians and bicyclists by narrowing the 
traffic lanes and installing two modern roundabouts.

• Even with enforcement school zone did not guarantee 15 mph speeds
• The best speed control method is to design streets that discourage high speeds 
• Goal was accomplished by retaining two lanes,                                           

adding bicycle lanes and sidewalks, and constructing                                              
two roundabouts to force slower travel

.



MINI-CIRCLES
11-49

Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Green Bay, WI School Zone Roundabout

Source: www.streetsblog.org

Active Horizontal Deflection Measures 

Results: 3 months after completion, planning commission found no congestion even 
though the vast majority were traveling at or below 20 mph.
• At one location, ADT increased from 5,600 before roundabout to 10,800 after.
• Crashes and injuries decreased significantly.  Before the roundabouts, they 

averaged 3 crashes and 5 injures per year.  No crashes reported at 
roundabout between August 1999 and October 2001.

• Since 2001, averaged 1 minor crash per year while volumes continue to 
increase.

• One roundabout cost about $180,000, and the other slightly less. Costs shared 
by Brown County, the Village of Howard, and Town of Suamico.

• Success turned many critics into supporters - led to construction of 37 more 
roundabouts at or near elementary, middle, and high schools.



CHOKERS
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Source: http://thisbigcity.net Source: wikipedia.org

Purpose:  Designed to slow vehicles at mid-points along a 
street through narrowing at specific locations.  They can 
create a clear transition between a commercial and 
residential area, or narrow overly-wide intersections and 
midblock areas.  Choker can provide room for a planting 
strip or street furniture. 

Source: www.streetsblog.org

Active Horizontal Deflection Measures

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.commons.wikimedia.orgSource: www.fhwa.dot.gov



CHOKERS
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Source: http://thisbigcity.net Source: wikipedia.org

Description:  Curb extensions that narrow a street by 
widening the sidewalks or planting strips, creating a pinch 
point.  Chokers can be created by bringing both curbs in, or 
by dramatically narrowing one side of the street.  Can be 
used at intersections to create gateway effect. 
 Can have a dramatic effect by reducing a two-lane street to one 

lane at the choke point (or two narrow lanes)
 Requires motorists to yield to each other or slow down. 
 The travel-way width cannot be wide enough for two cars to pass 

comfortably: 16 feet is generally effective - will allow emergency 
vehicles to pass unimpeded. 

 Need to be visible to motorists
 Only appropriate for low-volume, low-speed streets. 

Active Horizontal Deflection Measures

Source: www.santaclaritacitybriefs.comSource: www.commons.wikimedia.org



CHOKERS
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Source: http://thisbigcity.net Source: wikipedia.org

Considerations:
 If the lane widths are unchanged at choker, it will have a 

minimal effect on speeds. 
 Consult local fire and sanitation departments before setting a 

minimum width. 
 Ensure bicyclist safety and mobility are not diminished. 

Active Horizontal Deflection Measures

Source: www.santaclaritacitybriefs.comSource: www.commons.wikimedia.org

Source: www.richmondgov.com
Source: www.ite.org



CHOKERS
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Source: http://thisbigcity.net Source: wikipedia.org

Costs:
 Approximately $2,000 to $25,000, based on site conditions & landscaping 
 Vary based on the need to provide drainage, the addition of street 

furnishings/landscaping/special paving, and if need to relocate utilities 
 Retrofit of a four-leg intersection with curb extensions - approximately 

$100,000 (8 X $12,620), but will vary based on site conditions.

Active Horizontal Deflection Measures

Source: www.santaclaritacitybriefs.comSource: www.commons.wikimedia.org

Source: www.richmondgov.com
Source: www.ite.org

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 
(Observations)

Curb Extension
Curb Extension/ Choker/ 
Bulb-Out $10,150 $13,000 $1,070 $41,170 Each 19 (28)



CHOKERS
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Fifth St Traffic Calming, Tempe, AZ

Source: www.streetsblog.org

Active Horizontal Deflection Measures 

Problem: Residents concerned about increasing volumes, excessive speeds, 
and air pollution on a major collector street. Wanted street redesigned.

• Fifth St is a major collector street in the middle of the Riverside and Sunset 
neighborhoods.  Adjacent to parks, schools, markets and a community center.

• In 1995, residents approached Tempe with concerns about increasing traffic 
volumes and speeds on Fifth St. 

• Residents wanted to move around safely and easily by bicycle, bus, or foot; 
reduce high-speed, cut-through traffic, and vehicle emissions; and maintain the 
neighborhood character.

• Instituted Fifth St Pedestrian Enhancement and Traffic Calming Project.



CHOKERS
11-55

Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Fifth St Traffic Calming, Tempe, AZ

Source: www.streetsblog.org

Active Horizontal Deflection Measures 

Solution: The City obtained a Federal grant to add traffic calming and 
pedestrian enhancements.  Temporary traffic calming devices were placed on 
Fifth St to allow residents to understand the operation of the final project.
• Following a successful test, the city constructed permanent traffic calming and artistic 

features on Fifth St.
• Sidewalks widened to 6 and 8 ft
• Added 5-ft bike lanes
• Added traffic chokers, intersection 

bulb-outs, pedestrian-level lighting, 
shade trees and low shrubs.

• Design elements approved by a 
majority of residents



CHOKERS
11-56

Source: wikipedia.org

Case Study: Fifth St Traffic Calming, Tempe, AZ
Active Horizontal Deflection Measures 

Results: In 1995, counts on Fifth St were nearly 10,000 ADT.  The narrowed lanes 
and chokers cut traffic by 40% to 6,000 ADT.
• Volumes on adjacent segments reduced:  Fifth St east of Ash Ave dropped 

21% from 9,898 ADT before to 7,789 ADT after project.  Volumes between 
Roosevelt and Wilson fell 63% from 10,186 ADT to 3,804 ADT.

• Cut-through traffic and speeds decreased, bus service to the area increased, 
and the neighborhood character remained intact.



CHICANES
11-57

Source: http://thisbigcity.net Source: wikipedia.org

Purpose:  Horizontal traffic control measures used to 
reduce vehicle speeds on local streets. A secondary 
benefit is the ability to add more landscaping. 

Source: www.streetsblog.org

Active Horizontal Deflection Measures

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.commons.wikimedia.org



CHICANES
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Source: http://thisbigcity.net Source: wikipedia.org

Description:  Create a horizontal diversion of traffic.  Can be gentler 
or more restrictive depending on design. Shifts in travel-ways can be 
done by alternating parking from one side to the other or by building 
landscaped islands.

Source: www.streetsblog.org

Active Horizontal Deflection Measures

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.commons.wikimedia.org

Diverting the Path of Travel
Shifting a travel lane can reduce 
speeds as long as the taper is not 
too gradual.  For calming, taper 
lengths may be as much as half of 
what is suggested in traditional 
highway engineering. Taper 
lengths should reflect the desired 
speed. 

Diversion Plus Lane Restriction
Usually consists of a series of curb 
extensions, narrowing the street to 
two narrow lanes or one lane at 
selected points, forcing motorists 
to slow down to maneuver 
between them. Such treatments 
are intended for use only on low 
volume local streets. 



CHICANES
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Source: http://thisbigcity.net Source: wikipedia.org

Considerations:
 May reduce on-street parking
 Maintain good visibility by planting low shrubs or trees 

with high canopies
 Ensure that bicyclist safety & mobility are not diminished
 Maintain drainage

Source: www.streetsblog.org

Active Horizontal Deflection Measures

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.commons.wikimedia.org



CHICANES
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Source: http://thisbigcity.net Source: wikipedia.org

Costs:

Landscaped chicanes range from $2,500 to $25,000 
each. Service life is 20 years. Drainage and utility 
relocation often the most significant cost

Source: www.streetsblog.org

Active Horizontal Deflection Measures

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.commons.wikimedia.org

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 
(Observations)

Chicanes Chicane $8,050 $9,960 $2,140 $25,730 Each 8 (9)

Case Study: Fifth Street Traffic Calming Tempe, AZ



SERPENTINE DESIGN (Chicanes)
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Source: http://thisbigcity.net Source: wikipedia.org

Purpose:  Change the entire look of a street to send a 
message to motorists to drive slowly. 

Source: www.streetsblog.org

Active Horizontal Deflection Measures

Source: www.streetswiki.com



SERPENTINE DESIGN
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Source: http://thisbigcity.net Source: wikipedia.org

Description:  Refers to a winding street pattern with 
built-in visual enhancements, forcing vehicles to slow. 
Opportunity for significant landscaping can create 
park-like atmosphere. 

Source: www.streetsblog.org

Active Horizontal Deflection Measures

Source: www.streetswiki.com

Source: www.usa.streetsblog.org



SERPENTINE DESIGN
11-63

Source: http://thisbigcity.net Source: wikipedia.org

Considerations:
 Can be more expensive than other traffic-calming options. 

 If cost is a concern, other strategies may be preferable. 

 Coordinate driveway access/utilities

 Most cost-effective to build as a new street or where a 
street will soon undergo major reconstruction for utilities or 
other purposes. 

Source: www.streetsblog.org

Active Horizontal Deflection Measures



SERPENTINE DESIGN
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Source: http://thisbigcity.net Source: wikipedia.org

Costs:
Can be high to retrofit - $60,000 to $90,000 per block.  New 
serpentine street may have same cost as standard street if ROW 
available. 
Retrofits can use combination of medians, chicanes, curb extensions, 
diverters, islands, landscaping and other treatments.

Source: www.streetsblog.org

Active Horizontal Deflection Measures

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 

(Observations)

Chicanes Chicane $8,050 $9,960 $2,140 $25,730 Each 8 (9)

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 

(Observations)

Curb Extension
Curb Extension/ Choker/ 
Bulb-Out $10,150 $13,000 $1,070 $41,170 Each 19 (28)

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 

(Observations)

Diverter Diverter $22,790 $26,040 $10,000 $51,460 Each 5 (6)

Diverter
Partial/Semi 
Diverter $15,000 $15,060 $5,000 $35,000 Each 3 (4)

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 

(Observations)

Island Median Island $10,460 $13,520 $2,140 $41,170 Each 17 (19)

Island Median Island $9.80 $10 $2.28 $26 Square Foot 6 (15)

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 

(Observations)

Median Median $6.00 $7.26 $1.86 $44 Square Foot 9 (30)



SERPENTINE DESIGN
11-65

Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Berkeley, CA - Milvia Street

Source: www.streetsblog.org

Problem: Difficult for pedestrians & bicyclists to travel.  Heavy conflicts with vehicles.

Description: Milvia St located between two major arterials with heavy traffic and is 
being used to avoid traffic signals on those arterials. Difficult offset intersection at 
Delaware St.  Pedestrians, cyclists, parked cars and fast moving traffic was mixing in 
a confined street. A six-story office building was to be built nearby which would 
increase traffic and make street crossing more difficult for pedestrians. 

Compounding Factors: 
• Milvia St - primarily residential with a large number of pedestrian generators in close 

proximity, including three daycare centers, preschool, two elementary schools, junior high 
school and city park. 

• Milvia St - located between two parallel arterials that provide a connection between north 
Berkeley and the downtown & university areas. 

Active Horizontal Deflection Measure



SERPENTINE DESIGN
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Berkeley, CA Milvia Street

Source: www.streetsblog.org

Community Advocacy:  Huge community effort from an office building project.  City 
received about $100,000 from developers to prevent adverse traffic impacts. With 
added city funds, a Slow Street Plan implemented in 1989 - the "Milvia Slow Street." 
Solution: 
• Design covers six residential blocks - 30 curb extensions/bulb-outs were placed to 

narrow the street at intersections and mid-block locations
• Bulb-outs and islands create a serpentine design.  Requires vehicles to slow to 

negotiate winding path.
• The curb extensions/bulb-outs and islands were landscaped for aesthetics
• Decorative signs erected to notifying drivers entering a calmed, neighborhood.
• Entire street re-paved, several speed humps  installed, cracked sidewalks fixed, 

and wheelchair ramps installed to make the sidewalk fully accessible 

Active Horizontal Deflection Measure



SERPENTINE DESIGN
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Berkeley, CA Milvia Street

Source: www.streetsblog.org

Results: 
• Traffic speeds and volumes evaluated one year after retrofit.
• During afternoon peak, pedestrians increased from 63 to 93 (48 %) on one block, 

and from 42 to 95 (126 %) on a second block. 
• Vehicle ADT lowered from 540 to 441 (18 %) on one block, and 500 to 399 

(20%) on second block.
• Post-project mean speeds ranged from 14.6 to 16.1 mph at speed humps, and 

from 17 to 20 mph between humps.
• Milvia St designated as a bicycle boulevard in 2002.
• Opposition from fire department and disabled community because humps increase 

emergency response times.
• As a result, a moratorium on new speed hump construction was established.

Active Horizontal Deflection Measures



TRIALS & TEMPORARY INSTALLATIONS
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Source: http://thisbigcity.net Source: wikipedia.org

Purpose: For new calming plans - lay out design with 
cones or temporary curbs, barriers and/or markings.  
Allows emergency responders, residents, and others to 
test and fine-tune the design

Source: www.streetsblog.org

Active Horizontal Deflection Measures

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.commons.wikimedia.org



TRIALS & TEMPORARY INSTALLATIONS
11-69

Source: http://thisbigcity.net Source: wikipedia.org

Description & Considerations:  Communities have constructed 
elaborate temporary devices with concrete or plastic (“jersey”) 
barriers. These can have disadvantages with community perception.
 Communities can install more aesthetic test devices, such as painted 

temporary curbs that can be adjusted or removed. 
 Measures must be appropriate to area, street, and type of traffic 

calming plan tested.

Source: www.streetsblog.org

Active Horizontal Deflection Measures

Source: www.santaclaritacitybriefs.com Source: www.auwatukee.com



TRIALS & TEMPORARY INSTALLATIONS
11-70

Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Myrtle Ave & 6th St, Eureka, CA

Source: www.streetsblog.org

Active Horizontal Deflection Measures 

Problem: Improvements needed to enhance pedestrian safety and reduce 
collisions at 6th St and Myrtle Ave in Eureka, CA.

• Myrtle Ave is 70 ft wide with 3 lanes and no marked crosswalks.
• 6th St intersected Myrtle Ave at odd angle.  Myrtle Ave had a horizontal 

curve that required motorists to enter traffic quickly and abruptly.
• Pedestrians, cyclists and motorists avoided the intersection
• An Increase in bicycle, pedestrian and vehicle collisions was noted by the 

City, residents, and local press who deemed it the most dangerous 
intersection in the city.     



TRIALS & TEMPORARY INSTALLATIONS
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Myrtle Ave & 6th St, Eureka, CA

Source: www.streetsblog.org

Active Horizontal Deflection Measures 

Solution: Intersection improvement project initiated in cooperation with CALTRANS and 
bicycling community to address deficiencies, reduce conflicts and enhance safety.
• A series of temporary controls - signs, barricades, & traffic cones - used to test a thru 

vehicle prohibition 
• Temporary traffic controls installed December 2007, and remained until construction 

began in August 2008. During that time, no collisions were reported.
• Following temporary measures, Eureka installed a median island with a ped/bicycle 

refuge and crosswalk that prohibits southbound vehicle left turns and thru movements 
across Myrtle Ave.

Temporary Crossing Island Permanent Crossing Island



TRIALS & TEMPORARY INSTALLATIONS
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Myrtle Ave & 6th St, Eureka, CA

Source: www.streetsblog.org

Active Horizontal Deflection Measures 

Results: No pedestrian, bicycle or vehicle collisions reported since project 
completion in 2009. A new school, business and multi-family housing on 6th St 
added new foot traffic without increasing crashes.

• Two added islands on each side of Myrtle Ave at 6th St channel vehicles into their 
respective lanes and provide a pedestrian refuge. 

• Added street lighting and pedestrian-activated LED signs increase visibility.

• Temporary measures allowed planners, engineers, and city officials to test and 
adjust treatment.  Allowed drivers to acclimate to new design and traffic patterns.



TRAFFIC CALMING 
COUNTERMEASURES

Slows traffic by periodically deflecting flow vertically
3 Proven 

Countermeasures 

 Speed Humps
 Speed Tables
 Speed Cushions
 Trials & Temporary Installations

III. Active Measures: Periodic Vertical Deflection 



SPEED HUMPS
11-74

Source: http://thisbigcity.net

Purpose: Vertical traffic control measure that tends to 
have the most predictable speed reduction. They can 
also be used to slow traffic at or near pedestrian 
crossings. 

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



SPEED HUMPS
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Source: http://thisbigcity.net

Description:
 Speed humps are paved (usually asphalt) and approximately 3 to 4 

inches high at their center, and extend the full width of the street. 
The height tapers near the gutter to allow for drainage 

 Do not confuse speed humps with parking lot speed “bumps”. 
 There are several speed hump designs:  Traditional 12-ft hump has 

a design speed of 15 to 20 mph; 14-ft hump a few mph higher; and 
22-ft table has a design speed of 25 to 30 mph.  Longer humps are 
gentler for larger vehicles. 

 Speed humps can also be designed with two, 1-ft slots to allow for 
vehicles with wide wheelbases such as buses and emergency vehicles 
to avoid the hump. (Called “speed cushions.”)

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



SPEED HUMPS
11-76

Source: http://thisbigcity.net

Considerations:
 Do not use if on a sharp curve. 
 Not recommended for streets that serve as a truck, bus or 

primary emergency route
 The aesthetics can be improved through the use of specialized 

paving materials 
 Noise may be an issue, particularly with trucks and buses 
 Motorists may try to drive along gutter or off street to avoid 

hump 
 May create drainage problems on some streets
 Issues with snow plows 
 Should be properly designed and constructed to reduce 

physical discomfort by vehicle occupants with back injuries. 
Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



SPEED HUMPS
11-77

Source: http://thisbigcity.net

Considerations: MUTCD Figure 3B-29
 Should have pavement markings
 Advance warning signs desirable

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



SPEED HUMPS
11-78

Source: http://thisbigcity.net

MUTCD Figure 3B-31
Advance Speed Hump 
Pavement Markings 
(Optional)

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



SPEED “CUSHIONS”
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Source: http://thisbigcity.net

Description:
A Speed Hump with gaps for buses or emergency 
vehicles

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



SPEED “CUSHIONS”
11-80

Source: http://thisbigcity.net

Consideration:  
Others may try to “drive the gaps”

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



SPEED “CUSHIONS”
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Source: http://thisbigcity.net

Consideration:  
May be used on collector streets

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



SPEED “CUSHIONS”
11-82

Source: http://thisbigcity.net
Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au

Speed Cushion in advance of crossing



SPEED HUMPS
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Source: http://thisbigcity.net

Costs:
Approximately $1,500 to $6,500, depending on the height, 
width of the road, drainage issues, and design. Service life is 
20 years for asphalt, and 40 years for concrete. 

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 
(Observations)

Speed Bump/Hump 
/Cushion/Table Speed Hump $2,130 $2,640 $690 $6,860 Each 14 (14)

Speed Bump/Hump 
/Cushion/Table Speed Bump $1,670 $1,550 $540 $2,300 Each 4 (4)

Speed Bump/Hump 
/Cushion/Table Speed Table $2,090 $2,400 $2,000 $4,180 Each 5 (5) 

Speed humps may be installed in sets to calm speeds along the entire 
road segment.  



SPEED HUMPS
11-84

Source: http://thisbigcity.net

Effectiveness: A 2001 article by Huang and Cynecki summarized speed hump evaluation studies 
in different cities. While few examine the direct impact on pedestrian safety, examples show 
speed hump effectiveness to slow vehicles:
 1993 study by Klik and Faghri looked at pre- and post-treatment vehicle speeds at 10 speed 

hump locations in Omaha, NE.  Analysis showed statistically significant reduction in 85th 
percentile speeds. Data collected from 19 locations revealed a decrease in injury accidents.

 A 1994 FHWA publication by Clarke and Dornfeld considered the impact of 16 speed humps 
installed in 5 residential neighborhoods in Bellevue, WA.  “Before” speed hump installation, 
85th percentile speeds ranged from 36 to 39 mph.  “After” installation, speeds decreased to 
24 to 27 mph.

 Two evaluation efforts in MD.  In Montgomery County, a 1998 evaluation by Loughery and 
Katzman indicated speed humps led to decrease in 85th percentile speeds of 4 to 7 mph.  In 
Howard County, a 1995 ITE Journal article by Walter reported 85th percentile speeds 
decreased by 9 to 23 mph.

 1993 presentation by Cline evaluated 5 speed humps on a road in Agoura Hills, CA.  
Following installation, 85th percentile speeds decreased by 6 to 9 mph.  Other speed humps in 
Westlake Village, CA, resulted in 9 to 14 mph reduction in 85th percentile speeds.

Source: Huang, H. F. and M. J. Cynecki. The Effects of Traffic Calming Measures on Pedestrian and Motorist Behavior. Publication
FHWA-RD-00-104, FHWA, U.S. Department of Transportation, 2001.ource: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.tams.act.gov.au



SPEED TABLES
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Source: http://thisbigcity.net

Purpose: Another vertical traffic control measure. 
Vertical measures tend to have the most predictable 
speed reduction.  Best used on local streets. Speed 
tables can be used as a pedestrian crossing. 

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au

Active Horizontal Measures



SPEED TABLES
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Source: http://thisbigcity.net

Description:
A term used to describe a flat-top speed hump.  
Pedestrian crossing is typically provided in flat portion 
of table. Speed table ramp can be parabolic, like a 
speed hump, or trapezoidal. 
Speed tables may be used 
with curb extensions where 
parking exists.

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



SPEED TABLES
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Source: http://thisbigcity.net

Considerations:
 Do not use on a sharp curve. 
 Not recommended for streets that serve as a truck, bus or primary 

emergency route
 Aesthetics can be improved through use of color and specialized 

paving materials. 
 Noise may be an issue, particularly with trucks and buses 
 Motorists may try to drive off street to avoid table
 Issues with snow plows
 Should be properly designed and constructed to reduce physical 

discomfort by vehicle occupants with back injuries.  
 May create drainage problems on some streets. 
 Can be more expensive since catch basins (or scuppers) may be 

needed on one or both sides of speed table. 
Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



SPEED TABLES
11-88

Source: http://thisbigcity.net

Drainage Accommodation
 Modified inlet
 Scupper
 Drainage bypass

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



SPEED TABLES
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Source: http://thisbigcity.net

Pavement Markings – MUTCD Figure 3B-30

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



SPEED TABLES
11-90

Source: http://thisbigcity.net

Costs:
Approximately $1,500 to $6,500, depending on the height, 
width of the road, drainage conditions, and design. The service 
life is 20 years for asphalt, and 40 years for concrete. 

Active Vertical Deflection Measures

Source: www.tams.act.gov.au

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 
(Observations)

Speed Bump/Hump 
/Cushion/Table Speed Hump $2,130 $2,640 $690 $6,860 Each 14 (14)

Speed Bump/Hump 
/Cushion/Table Speed Bump $1,670 $1,550 $540 $2,300 Each 4 (4)

Speed Bump/Hump 
/Cushion/Table Speed Table $2,090 $2,400 $2,000 $4,180 Each 5 (5) 

Source: streetswiki.wikispaces.com



SPEED TABLE / RAISED INTERSECTION
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Source: http://thisbigcity.net

Raised Intersection: A speed table for entire intersection. Ramps 
provided on each approach to elevate entire intersection to sidewalk 
level.  Raised crosswalk similar to raised intersection, but only the width 
of crosswalk - 10 to 15 ft.  
 Drainage control and tactile warnings are essential.
 Raised intersections & crosswalks encourage motorists to slow down 

and yield to pedestrians. 
Costs:
Vary based on the width of road, as well as drainage conditions and 
type of material used. 

Active Vertical Deflection Measures

Source: www.tams.act.gov.au

Infrastructure Description Median Average Minimum Maximum
Cost 
Unit

Number of Sources 
(Observations)

Raised Crossing Raised Crosswalk $7,110 $8,170 $1,290 $30,880 Each 14 (14)

Raised Crossing Raised Intersection $59,160 $50,540 $12,500 $114,150 Each 5 (5)



TRIALS & TEMPORARY INSTALLATIONS
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Source: http://thisbigcity.net

Purpose: For new calming plans - lay out speed hump 
or cushion.  Allows emergency responders, residents, 
and others test and fine-tune the design.  May be 
removed and placed elsewhere.

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.tams.act.gov.au



TRIALS & TEMPORARY INSTALLATIONS
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Source: http://thisbigcity.net

Description & Considerations: Some communities have constructed elaborate 
temporary devices. These can have disadvantages with community perceptions.
 Can install more aesthetic test devices. 
 Trials must be scaled and appropriate to area, street, and type of 

permanent device being tested
 Traffic control (signs/pavement markings) for tests must comply with MUTCD

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.santaclaritacitybriefs.com Source: www.auwatukee.comSource: www.ksta.de

Source: www.batipresse.com Source: www.beuppel.de

Source: www.rosenheim24.de



TRIALS & TEMPORARY INSTALLATIONS
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Source: http://thisbigcity.net

Considerations:  
 Many bolts required.  Bolts can damage pavement. 

Source: www.streetsblog.org

Active Vertical Deflection Measures

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.tams.act.gov.au



TRAFFIC MANAGEMENT 
COUNTERMEASURES

Reduced Traffic Volumes= Reduction of crashes and crash 
severity 

4 Proven 
Countermeasures 

 Diverters
 Full Street Closure
 Partial Street Closure
 Turn Prohibitions (using signs)

Traditional traffic control devices to manage volumes and routes of traffic.



DIVERTERS
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Source: http://thisbigcity.net

Purpose:  Measures to discourage or prevent traffic 
from cutting through a neighborhood. 

Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.tams.act.gov.au



DIVERTERS
11-97

Source: http://thisbigcity.net

Description:
An island built at a street intersection that prevents certain thru 
and/or turning movements. 
 Four diverter types: diagonal, star, forced turn, & truncated. 
 Diagonal diverter breaks up cut-through movements and 

forces right or left turns. 
 Star diverter consists of star-shaped island placed at the 

intersection - forces right turns on each approach. 
 Truncated diagonal diverter has one end open to allow 

additional turning movements. 
 Other island diverters can be placed on one or more 

approach legs to prevent through certain movements. 
 Diverters should provide full bicycle/pedestrian access.

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity



DIVERTERS
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Source: http://thisbigcity.net

Considerations:
 Impacts residents more than through traffic
 Consider less restrictive measures first
 Evaluate traffic patterns to determine whether other

streets would be adversely affected
 Allow bicycle, pedestrian and emergency vehicle access. 
 Consider effect on service vehicles
 May not effectively address speeding 
 May use in conjunction with other traffic management tools 
 Most effective when applied to entire street network 
 Should have strong neighborhood support 

Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au



DIVERTERS
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Source: http://thisbigcity.net

Costs:
Can range from $5,000 to $85,000 each, depending on the 
type of diverter and the need to accommodate drainage. 

Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au

Infrastructure Description Median Average Minimum Maximum Cost Unit Number of Sources (Observations)

Diverter Diverter $22,790 $26,040 $10,000 $51,460 Each 5 (6)

Diverter
Partial/Semi 
Diverter $15,000 $15,060 $5,000 $35,000 Each 3 (4)

Source: www.velotraffic.com Source: www.fhwa.dot.gov



DIVERTERS
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Portland, OR School Zone Traffic Calming

Source: www.streetsblog.org

Problem:   City Traffic Calming program identified Sabin Elementary School as a 
high priority for intervention. Safety issues existed at two arterial streets crossed 
by many students walking and bicycling to school.

• In 1997, the Portland Traffic Calming Program (TCP) undertook a School 
Safety Project on streets adjacent to Sabin Elementary School to improve 
student safety. 

• School staff, parents, and neighborhood residents identified additional traffic 
safety hazards that TCP assessment had not identified, including school-related 
bus/auto traffic congestion in front of school and on surrounding streets.

• Another concern was parking that screened students crossing the street by 
parents using No-Parking zones to drop-off or pick-up their children.

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Portland, OR School Zone Traffic Calming

Source: www.streetsblog.org

Solution:  TCP staff and committee established goals to minimize traffic congestion and 
enhance safety of students.  Objectives to decrease speeds on 17th and 18th Aves, 
improve visibility at 17th and Shaver, and improve crossing safety at nearby arterial 
streets of Prescott and Fremont.

• Semi-diverters installed on 17th and 18th Aves to encourage a clockwise circulation 
pattern around the school.  This creates predominant northbound traffic on 17th and 
southbound traffic on 18th in the two-block region between Mason and Failing Sts. 
Expected increase in speeding due to the one-way circulation mitigated by new speed 
humps on 17th and 18th Aves.

• Older semi-diverter at 17th and Shaver that obscured crossing pedestrians was 
removed and a marked school crosswalk added.

• Test diverters were installed for three months before follow-up data collected. 

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Portland, OR School Zone Traffic Calming

Source: www.streetsblog.org

Results: Sabin Elementary School Safety Project met its primary goals. 
• Traffic flow around school changed from two-way to one-way clock-wise 
• Potential for two-way traffic conflict, where space exists for only one vehicle, 

was significantly reduced. 
• Pedestrians cross only one direction of traffic at a time
• Tests showed speed did not increase as feared.  Speed humps were eliminated 

from the project. Speeds remain similar to pre-project measurements. 
• Pedestrians benefited from removal of older semi-diverter on 17th Ave that 

obscured visibility.  New diverter does not have same intense landscaping.
• After implementation, Sabin School principal discussed project with adjacent 

residents. They agreed new traffic pattern reduced congestion and conflicts 
between buses and automobile traffic. 

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity
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Source: http://thisbigcity.net

Purpose: The ultimate measure used to discourage or 
prevent through traffic from using certain streets. 

Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.tams.act.gov.au

Full street closure is accomplished by 
installing a physical barrier that blocks 
motor vehicles and provides a means to 
turn around. Use full closures only in rare 
circumstances. 
Neighborhoods with cul-de-sacs require 
extensive out-of-the-way travel, which is 
a convenience issue, and has serious 
traffic impacts on other streets. 
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Source: http://thisbigcity.net

Description: 
 Street closures should always allow thru movement 

of pedestrians (including wheelchairs) and bicyclists. 
 Emergency vehicles should have access;  can be 

done with barrier or gate. 
 Examples are mountable curbs or a raised center 

that would stop a low-clearance vehicle. (May not 
be appropriate for areas with snow)

Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.santaclaritacitybriefs.com
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Source: http://thisbigcity.net

Considerations:

 Part of overall traffic management strategy. 
 Analyze if other streets would receive diverted traffic as a result of 

closure, and if alternate streets exist for through traffic. 
 Provide a turnaround for motor and service vehicles
 Provide for surface drainage. 
 May be considered for local streets, but are not appropriate for 

collector streets. 
 Do not use if street is an emergency or school bus route. 
 Do not adversely affect access by pedestrians and bicyclists. 
 May convert cul-de-sacs into pedestrian plazas with limited auto 

access. 

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity
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Source: http://thisbigcity.net

Costs:
Can vary substantially depending on street closure strategy, which 
could use bollards, islands, or other measures.  Full closures can cost 
from less than $500 to $120,000. 

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.ite.org
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Dayton, OH Lower Crime & Traffic Through Street Closures

Source: www.streetsblog.org

Problem:  While most traffic calming measures slow traffic and divert vehicles to 
more appropriate streets, Dayton used a closure to reduce crime in the Five Oaks 
neighborhood.
• In early 1990s heavy traffic & cruising for drugs/prostitution made streets a 

no-man's land. Dayton helped residents reclaim their streets by closing them to 
thru traffic.

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity
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Source: http://thisbigcity.net Source: wikipedia.org

Case Study: Dayton, OH Lower Crime & Traffic Through Street Closures

Source: www.streetsblog.org

Solution: Neighborhood divided into ten mini-neighborhoods of 3 to 6 streets.
• One opening to the adjacent arterial was converted to an entry portal using 

attractive brick pillars. 
• Other streets into the smaller neighborhoods were blocked off by iron gates 

which could be unlocked for emergency/maintenance access.
• Although motor vehicle access was limited, pedestrians and bicyclists could 

move through neighborhood

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Results
• Traffic calming, along with plans to promote homeownership, resulted in 25% -

50% reduction in crime and encouraged more resident and community 
involvement. 

• Traffic passing through the neighborhood declined by two thirds and crashes 
dropped by 40 %.
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Source: http://thisbigcity.net

Purpose: Traffic management measures that can 
reduce traffic volumes by preventing turns from an 
arterial street onto a residential street or restricting 
access without creating one-way streets. 

Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.tams.act.gov.au

Source: www.fhwa.dot.gov



PARTIAL STREET CLOSURE
11-110

Source: http://thisbigcity.net

Description:  Semi-diverter to physically close or block one direction of 
vehicle travel into or out of an intersection.  Can also block one 
direction of a two-way street. 

 Should consider the traffic pattern on surrounding streets. Design 
should allow for easy pedestrian and bicyclist access. 

 Provides better emergency access than a full closure. 

 Since design allows motorists to violate the prohibition, police 
enforcement may be required. 

 If partial closure eliminates a street entrance, a turnaround is not 
needed; closing an exit generally requires a turnaround. 

 Residents must understand that the traffic restriction applies to them

Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.fhwa.dot.gov
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Source: http://thisbigcity.net

Considerations:

 Analyze less restrictive measures first
 Analyze if adjacent local streets will be adversely 

affected and/or access into or out of the neighborhood 
is adequate. 

 Will create out-of-the-way travel for residents 
 Consider impact on school bus routes, emergency 

access, and trash pickup. 
 Consider impact on service vehicles 
 Will not resolve speeding; speeds may increase on one-

way streets. 
Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.santaclaritacitybriefs.com

Source: www.fhwa.dot.gov
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Source: http://thisbigcity.net

Costs: Varies substantially.  Depends on street closure 
strategy, which could use bollards, islands, or other 
measures
 Usually $15,000, but can range from $5,000 to 

$35,000 
 The wide ranges are related to closure strategy 

Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.orgSource: www.tams.act.gov.au

Source: www.fhwa.dot.gov

Source:  Pedestrian and Bicyclist Infrastructure Improvements: A Resource for Researchers, Engineers, 
Planners, and the General Public, UNC, HSRC, October 2013
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Source: wikipedia.org

Case Study: San Francisco Better Streets Plan Shared Public Ways

Source: www.streetsblog.org

Problem: San Francisco needed to create shared public ways on narrow streets in 
downtown and more dense areas.  These shared public ways need to emphasize 
pedestrian scale and calm traffic. Need to enable a pedestrian realm, and 
create pockets of usable space to act as front yards in mature neighborhoods.

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: http://catsip.berkeley.edu/sites/default/files/sites/default/files/street_types-sharedways.pdf



PARTIAL STREET CLOSURE
11-114

Source: wikipedia.org

Case Study: San Francisco Better Streets Plan Shared Public Ways

Source: www.streetsblog.org

Solution:  Involved the following considerations 
and design guidelines

Considerations
• Create generous pedestrian realm through 

designs that emphasize shared space. 
• Low vehicle speeds and volumes.
• Need for service access to adjacent 

businesses and residences. 
• Need cues to alert people with visual 

impairments to the shared nature of the 
space.

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: http://catsip.berkeley.edu/sites/default/files/sites/default/files/street_types-sharedways.pdf

Source
CATSIP: California Active Transportation Safety 
Information Pages
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Source: http://thisbigcity.net

Purpose:  Left-turns can present a challenge to motorists 
who must yield to oncoming traffic and crossing 
pedestrians.  This situation increases the crash risk for 
pedestrians by motorists who fail to yield. Prohibiting 
left-turns through physical measures and signs can nearly 
eliminate this risk. 

Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.tams.act.gov.au
Source: www.safety.fhwa.dot.gov
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Description:
 Prohibit left-turns where turning vehicles conflict with 

pedestrians.  Design should allow easy access by bicyclists 
and pedestrians 

 Left-turn prohibitions must be used in conjunction with other 
traffic management tools within neighborhood.  Evaluate 
increased traffic at other locations that may result. 

Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.tams.act.gov.au

Source: www.safety.fhwa.dot.gov
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Source: http://thisbigcity.net

Considerations:

 Impacts residents more than through traffic 
 Evaluate if other streets would be adversely affected 

due to altered routes
 Generally does not address speeding problems
 Should have strong neighborhood support
 Analyze if less restrictive measures would work (peak-

hour restrictions with signs) 
 Consider impact on school bus routes, emergency 

access, trash pickup and service vehicles
Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.tams.act.gov.au

Source: www.safety.fhwa.dot.gov
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Source: http://thisbigcity.net
Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.tams.act.gov.au

Source: www.safety.fhwa.dot.gov

Consider reduced fines/points for violating 
cut-thru restrictions 
 Less complaints from residents who are cited
 Less opposition from cut-thru motorists who are cited
 Establish “Traffic Calming Areas” 
 Educate police
 Identify cut-thru restrictions
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Source: http://thisbigcity.net
Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.tams.act.gov.au

Source: www.safety.fhwa.dot.gov

Using signs to create part-time one-way streets
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Source: http://thisbigcity.net

Costs: Signs are inexpensive ($100 to $250 each).  
Raised medians can range from $10,000 to $30,000 
per 100 feet. Other traffic measures can significantly 
raise cost. 

Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.tams.act.gov.au

Source: www.safety.fhwa.dot.gov

Infrastructure Description Median Average Minimum Maximum
Cost 
Unit

Number of Sources 
(Observations)

Signal Audible Pedestrian Signal $810 $800 $550 $990 Each 4 (4)

Signal Countdown Timer Module $600 $740 $190 $1,930 Each 14 (18)

Signal Pedestrian Signal $980 $1,480 $130 $10,000 Each 22 (33)

Signal Signal Face $490 $430 $130 $800 Each 3 (6)

Signal Signal Head $570 $550 $100 $1,450 Each 12 (26)

Signal Signal Pedestal $640 $800 $490 $1,160 Each 3 (5)

Infrastructure Description Median Average Minimum Maximum Cost Unit
Number of Sources 
(Observations)

Median Median $6.00 $7.26 $1.86 $44 Square Foot 9 (30)
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Source: http://thisbigcity.net
Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.comSource: www.tams.act.gov.au

Source: www.safety.fhwa.dot.gov

Empower Residents to Achieve a Consensus
 Neighborhood Meetings
 Encourage 100% participation
 Petitions measure consensus
 Provide options
 Allow tests/modifications
 Celebrate success
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Source: http://thisbigcity.net
Source: www.streetsblog.org

Reduced Traffic Volumes= Reduction of Crashes and Crash Severity

Source: www.la.streetsblog.org Source: www.santaclaritacitybriefs.com

Source: www.safety.fhwa.dot.gov

Petitions show consensus / educate / inform
 Circulated by residents
 All property owners must be contacted (resident/business)
 Show calming treatments/signs/marking plan on petition
 Develop process for vacant homes/tenants
 Identify petition area & approval threshold
 Develop process for counter-petition



Let’s Recap

 Define the purpose of traffic calming vs. management.
 What are some overall considerations of choosing and 

implementing  traffic calming or management 
countermeasures?

 What are the three traffic calming categories and their 
methods?

 What are some of the countermeasures for traffic calming, 
their purpose, description, and considerations?

 What are some of the countermeasures for traffic 
management, their purpose, description, and 
considerations?

Conclusion123



Learning Outcomes:

 At the end of this module, you will be able to:
 Define Traffic Calming and Management
 Understand 15 Effective Traffic Calming & 

Management Countermeasures:
 Purpose & Description
 Considerations for Implementation
 Costs & Effectiveness
 Examples

11-124
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