Speed Management Toolbox for Rural, Urban,
and Suburban Facilities

Countermeasures for Speed Management at Tangent Sections/Transition Areas

PHYSICAL ROAD REDUCTION

Physical road reduction uses countermeasures to physically reduce the width of the
travel lane or the usable surface of the roadway. Physically narrowed lanes encourage
vehicles to slow down and create shorter crossing distances for pedestrians.

A raised median (Figure 1) is one of the most common examples of physical road
reduction. A raised median can be used as a pedestrian refuge island and/or include
landscaping, which may further slow vehicles. Raised medians can also minimize the
use of long, continuous center lanes (Ann Arbor 2025).

Image source: Adams County, Colorado

Figure 1. Use of raised median to reduce roadway width

Most medians extend the length of the roadway segment. Short segments can also be
used to reduce lane width and/or provide locations for pedestrians to cross, as shown in
Figure 2.
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Image source: pedbikeimage.org, Laura Sandt (left), Dan Burden (right)

Figure 2. Short raised medians

Road reduction can also be accomplished through the use of vertical traffic control
elements that intrude into the travel lane. These devices occupy a portion of the lane,
but they do not physically impede traffic since they can be safely struck or mounted.

Pedestrian gateway signs can be installed at lane lines and edges, which forces drivers
to pass between the signs, as shown in Figure 3. This slightly reduces the available
lane space, creates a perceptual narrowing, and enhances the visibility of crossings.

Image source: McQuiston n.d.

Figure 3. In-lane pedestrian crossing signs

Considerations for Implementation

Physically reduced lanes provide less distance for pedestrians to cross and pose little
risk for large trucks and emergency medical services (EMS).

Implementation considerations for different road users are summarized in Table 1.
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Table 1. Implementation considerations for different road users

User Group Considerations ‘

Creates shorter crossing distances

No concerns

Creates shorter crossing distances

No concerns

No concerns

No concerns

RO G &>

No concerns

©
7

Narrowed width may not be able to accommodate wide vehicles

The applicability of raised medians by roadway type is shown in Table 2. The use of
curbs is a common application for urban and suburban roadways.
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Table 2. Implementation considerations for different roadway types

Roadway Type ‘ Considerations ‘
Urban Appropriate for most situations

Applicability depends on context or setting, such as high
pedestrian volumes (MassDOT 2023)

May be most appropriate for locations with high pedestrian
volumes

Suburban collector

Suburban arterial

School zone Appropriate for most situations
High to low speed transition | Appropriate for most situations

May be most appropriate for locations with high pedestrian

Rural high-speed arterial
volumes

Consider sight distance when landscaping or when vertical

Rural curve ;
devices are used
Rural village Appropriate for most situations
Rural unpaved Not appropriate

The National Association of City Transportation Officials (NACTO) recommends the use
of 10 ft lanes in urban areas to improve safety without impacting traffic operations
(NACTO 2013). For truck and bus routes, 11 ft lanes are recommended.

Medians or pedestrian refuge islands are most appropriate in the following areas (Ann
Arbor 2025):

e Curbed sections of urban and suburban multilane roadways

e Locations with a significant mix of pedestrian and vehicle traffic
e Locations with traffic volumes > 9,000 vehicles per day (VPD)
e Locations with travel speeds = 35 mph

Medians and pedestrian refuge islands should be at least 4 ft in width and preferably 8 ft
for pedestrian comfort. Locations that have benefited from medians and pedestrian
refuge islands include the following (Ann Arbor 2025):

e Mid-block pedestrian crossings
e Multilane intersection approaches
e Locations near transit stops and other pedestrian-focused sites

Effectiveness
Crash Reduction

Crash reduction factors (CRFs) for physical road reductions are summarized in Table 3
and Figure 4.
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Table 3. Crash reduction factors for physical road reductions

lowa DOT Planning-Level
Guidance lowa-Specific Studies National Studies

e Has a CRF for e None available Raised medians:
increasing lane width o CREF for 24 for rural injury
crashes (Abdel-Aty et al. 2014)

All Severity Crashes Injury Crashes

70.8
300 390
Avg =315 34.0 34.0
266 Avg =24.5 26.5
14.0 14.0
47 l 47 .
[ ] |

m CRF Average = CRF === Average

70.8

Data sources: Crash Modification Factor Clearinghouse, Abdel-Aty et al. 2014, Schultz et al. 2008,
Schultz et al. 2011, Yanmaz-Tuzel et al. 2010, Alluri et al. 2012, Elvik and Vaa 2004

Figure 4. Range of CRFs for medians on urban roadways
Speed Reduction

The speed reduction impacts of different types of physical road reduction are
summarized in the following subsections.

Raised Medians

Only one study was found that assessed the impact of raised medians on speed. A
study on urban arterials in Utah found a 3.7 mph reduction in 85th percentile speed
when a median was present (Azin et al. 2025).

Visually Narrowing Lanes Using Traffic Control Elements

Several studies have assessed center islands created using traffic control devices in
rural two-lane villages or pedestrian areas. One study evaluated the use of tubular
channelizers and a speed limit sign (Hallmark et al. 2007) and two studies evaluated the
use of temporary curbing (Kamyab et al. 2002, Hallmark et al. 2002), as shown in Table
4. In-lane vehicle pedestrian signs were also evaluated in a Michigan study (Van
Houten and Hochmuth 2016, McQuiston n.d.).
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Table 4. Speed impact of the use of traffic control devices to create a center
island

85th Percentile | 10+ mph Over Speed

Time Mean (mph) (mph) Limit (%) Sample
Frame Low Avg High Low Avg | High Low Avg | High Size Source
ON-STREET PEDESTRIAN YIELD SIGN AT DILEMMA ZONE ON URBAN ROADWAY

Short- Van Houten
term 3.4 | -23 0 ) ) ) ) ) ) 8 and Hochmuth
Long- 2016,
term 8.2 | -3.1 0 ) ) ) ) ) ) 13 McQuiston n.d

ON-STREET PEDESTRIAN YIELD SIGN AT CROSSWALK ON URBAN ROADWAY

Short- Van Houten
term 8.3 | 45 | -27 ) ) ) ) . ) 8 and Hochmuth
Long- 2016,
term 94 | 42|10 ) . } ) ) ) 13 McQuiston n.d
TEMPORARY CURBING WITH IN-PAVEMENT SPEED LIMIT SIGN IN RURAL VILLAGE (TWO-

LANE)

Short- Hallmark et al.

term 2.2 -1.2 0.4 -3.0 | -1.3 0.0 |-45.8%|-13.2% | 11.1% 6 2007
CENTER ISLAND WITH TUBULAR MARKERS IN RURAL VILLAGE (TWO-LANE)

Short-| 33 | 26 | 20 | 30 | 27 | -20 -18.7% -13.1%  -80% 3

term Hallmark et al.
Long- | 54 | 09 | 07 |-30 1.3 | 00 |-194% -7.3%  -08% 6 2007
term

CENTER ISLANDS WITH RUBBER CURBING AND PEDESTRIAN SIGNS IN RURAL
RECREATION AREA (TWO-LANE)

Short- Kamyab et al.

term 55 4.4 34 | -80| -6.3| 4.0 - - - - 2002

Examples of Applications

Several different types of lane narrowing strategies using traffic control elements have
been tested or used in lowa. For example, the use of temporary curbing and hazard
markings to create a center island was tested in St. Charles (Figure 5), and the use of
tubular channelizers and speed limit signs to create a center island were tested in
Roland (Figure 6).
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Image source: Institute for Transportation

Figure 5. Temporary curbing and hazard markings forming a center island in St.
Charles

Image source: Institute for Transportation

Figure 6. Tubular channelizers and speed limit signs forming a center island in
Roland

Advantages
The main advantages of physical lane narrowing include the following:

e Reduce crossing distance for pedestrians
e Can provide a physical refuge for pedestrians and bicycles
e Separate opposing directions of travel
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Disadvantages
The main disadvantages of physical lane narrowing include the following:

Can impact driveway access

May increase maintenance needs

May impact on-street parking

May create sight distance issues if vertical elements are used

Other Resources
Other resources for use of raised medians for speed management include the following:

e Chapter 16 - Speed Management from the Massachusetts Department of
Transportation Development and Design Guide provides guidance on the use of
median islands and pedestrian refuge islands (MassDOT 2023).

Disclaimer

The information in this toolbox is intended to show examples of countermeasures that
have been shown to be effective or that have been evaluated and show promise.
Formal guidance may not be available in the MUTCD, and some countermeasures may
require experimental approval. Descriptions, images, best practices, case studies, etc.,
are examples of use and should not be considered to constitute standards or policies.
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