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Speed Management Toolbox for Rural, Urban, 
and Suburban Facilities 
Countermeasures for Speed Management at Tangent Sections/Transition Areas 

PERCEPTUAL LANE NARROWING 

Perceptual lane narrowing uses infrastructure features to visually narrow the roadway, 
which creates a sense of constraint or increased risk in order to slow drivers (Figure 1).  

 

Image source: Institute for Transportation 

Figure 1. Lane visually narrowed with painted shoulder/bicycle lane and 
landscaping 

One strategy is to use pavement markings to visually narrow lanes. This is 
accomplished through the use of painted medians or shoulders or the addition of bicycle 
lanes or on-street parking. The use of painted shoulders has the additional benefit of 
creating a buffer for pedestrians and bicyclists and better lane delineation. 

The conversion of one or more of a roadway’s travel lanes to a center turn lane (also 
called a road diet) can also narrow the roadway’s usable travel width. This is typically 
accomplished by converting two of the lanes on a four-lane roadway to a two-way left-
turn lane (TWTL), also called a four- to three-lane conversion. 
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Lanes can also be visually narrowed through the use of landscaping (e.g., bushes, 
trees) or other objects (e.g., street furniture such as lighting) to create visual friction, 
which encourages drivers to slow down.  

Visual narrowing can also entail the use of median or shoulder surfaces that are 
different in color and/or texture from the travel lane material, as shown in Figure xxx. 
However, the median is still flush with the roadway, so the actual available road surface 
is not changed. 

Perceptual lane narrowing can change lane widths but does not change the width of the 
actual roadway. For instance, a 12 ft lane can be restriped to form an 11 ft lane and 1 ft 
shoulder. Drivers are guided to stay in that lane, which feels more constrained, but they 
are not physically prevented from using the painted shoulder. 

Considerations for Implementation 

Perceptual lane narrowing using pavement markings does not typically physically 
impact road users. Even road diets, which reduce the number of lanes, should not 
impact road users. Any vertical traffic control devices used in lane narrowing treatments 
should be flexible enough to be struck or mounted. However, their use may pose 
challenges on roadways where oversized vehicles (e.g., farm equipment, large trucks) 
are likely to be present. 

The National Association of City Transportation Officials (NACTO) suggests the use of 
10 ft lanes in urban areas to improve safety without impacting traffic operations. The 
use of 11 ft lanes is more appropriate for truck and bus routes (NACTO 2013).  

Other considerations for perceptual lane narrowing include supplementing the visual 
treatment with appropriate warning signs or other traffic control devices. 

Implementation considerations for different road users and roadway types are 
summarized in Tables 1 and 2. 
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Table 1. Implementation considerations for different road users 

User Group Considerations 

 

No obvious concerns 

 

Addition of bicycle lanes has added benefit 

 

No obvious concerns 

 

No obvious concerns 

 

May be unfamiliar to drivers 

 

No obvious concerns 

 

No obvious concerns 

 

No obvious concerns 

 

Table 2. Implementation considerations for different roadway types 

Roadway Type Considerations 

Urban Appropriate in most situations 

Suburban collector Appropriate in most situations 

Suburban arterial Appropriate in most situations 

School zone Appropriate in most situations 

High to low speed transition Appropriate in most situations 

Rural high-speed arterial Appropriate in most situations 

Rural curve Appropriate in most situations 

Rural village Appropriate in most situations 

Rural unpaved 
Lane narrowing can only be accomplished through the 
use of landscaping 
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Effectiveness 

Crash Reduction 

Crash reduction factors (CRFs) for perceptual lane narrowing are summarized in Table 
3 and Figure 2.  

Table 3. Crash reduction factors for perceptual lane narrowing 

Iowa DOT Planning-
Level Guidance 

Iowa-Specific Studies National Studies 

Four- to three-lane 
conversion: 

• CRF = 30 for all 
crashes 

Four- to three-lane 
conversion: 

• CRF = 25.2 for all 
crashes (all severity, 
urban; Pawlovich et al. 
2006) 

Lane narrowing: 

Conversion of a 12 ft lane to a lane 
of X width on rural divided highways 
(all crashes, all severities; Abdel Aty 
et al. 2014) 

• CRF = 42 for 10 ft lanes  

• CRF = 24 for 11 ft lanes  

• CRF = 56 for ≥ 9 ft lanes  

• CRF = 68 for narrowing the 
approach of a 2-way stop-
controlled intersection (Bared et 
al. 2008) 

• CRF = 7 for the addition of a 
bicycle lane (Hamidi and Ewing 
2023) 

Landscaping: 

• No relevant studies were available 

 

 

Data sources: Crash Modification Factor Clearinghouse, Sun et al. 2019, Lim and Fontaine 2022, 
Persaud et al. 2010, Harkey et al. 2008, Zhou et al. 2022, Abdel-Aty et al. 2014, Bared et al. 2008 

Figure 2. Range of CRFs for four- to three-lane conversions on urban/suburban 
roads 
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Speed Reduction 

The range of speed reductions found in the available literature are shown in the 
following subsections by type of speed reduction measure. Short-term impacts include 
those observed up to three months after installation. Long-term impacts include those 
observed three or more months after installation.  

Lane Narrowing Using Pavement Markings 

Several studies were available in which lane widths were narrowed by repainting the 
lanes. The observed speed reduction impacts are summarized in Table 4.  

Table 4. Speed reduction impacts of perceptual lane narrowing 

Time 
Frame 

Mean (mph) 
85th Percentile 

(mph) 
10+ mph Over 

Speed Limit (%) Sample 
Size Source Low Avg High Low Avg High Low Avg High 

SHOULDER WIDENING AT HIGH TO LOW SPEED TRANSITION ZONES 
 

Short-term -0.3 0.2 0.7 -2.0 -1.0 0.0 -1.4% 0.0% 1.5% 2 Hallmark 
et al. 
2007 Long-term 0.2 0.5 0.8 0.0 0.5 1.0 0.2% 1.3% 2.3% 4 

MEDIAN WIDENING AT HIGH TO LOW SPEED TRANSITION ZONES 

Short-term 1.0 1.0 1.0 1.0 1.0 1.0 0.5% 0.5% 0.5% 1 Hallmark 
et al. 
2007 Long-term -1.6 -1.6 -1.6 -3.0 -3.0 -3.0 1.0% 1.0% 1.0% 1 

PAINTED MEDIAN AND RUMBLE STRIPS AT APPROACHES TO RURAL TWO-WAY STOP 
CONTROL APPROACHES 

Major 
approach 
short-term 

-4.6 -3.5 -1.8 - - - - - - 9 
Gross et 
al. 2009 Minor 

approach 
short-term 

-10.8 -10.3 -9.8 - - - - - - 1 

INCREASED GORE AREA AT FREEWAY ON-RAMP 

Short-term -2.1 -1.0 0.1 -17.0 -8.8 1.0 - - - 4 
Retting et 
al. 2000 

 

In one study, lanes were narrowed by increasing the shoulder and adding on-pavement 
speed limit markings in a rural two-lane village (Hallmark et al. 2007). In two studies, 
lanes were narrowed by painting a center median along a two-lane road through a rural 
village (Hallmark et al. 2007) and at rural stop-controlled intersections with two-lane 
approaches (Gross et al. 2009). In another study, a freeway on-ramp was narrowed by 
painting wider gore areas (Retting et al. 2000). 
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Road Diet 

A number of studies have developed crash reduction factors for road diets. However, no 
relevant speed studies were found. 

Lane Narrowing Using Landscaping 

Several studies have used driving simulators to assess the impact of vegetation on 
driving speed and lateral position. However, no field studies were found. A study by 
Azin et al. (2025) modeled the relationship between speed and roadway characteristics 
and reported that 85th percentile speeds were 2.8 mph lower when roadside objects 
were present. 

Examples of Applications 

Several different types of lane narrowing have been tested or used in Iowa. For 
example, Roland used painted shoulders (Figure 3), Osceola used a center lane (Figure 
4), and Stanhope used a wider painted median (Figure 5) to reduce lane width. 

 

Image source: Institute for Transportation 

Figure 3. Use of painted shoulders to reduce lane width in Roland 
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Image source: Institute for Transportation 

Figure 4. Use of a center turn lane to reduce lane width in Oceola 

 

Image source: Institute for Transportation 

Figure 5. Use of a wider painted median to reduce lane width in Stanhope 

Advantages 

The main advantages of visual lane narrowing include the following: 

• Can be installed quickly 

• Are low cost 

• Do not physically alter the roadway, so do not impact emergency medical services, 
large trucks, or agricultural equipment 

• Can be used in most roadway scenarios 

• Create dedicated space for bicycle lanes 
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Disadvantages 

The main disadvantages of visual lane narrowing include the following: 

• Need regular maintenance for pavement markings and landscaping  

• Do not physically alter vehicle paths, which may reduce their effectiveness 

Other Resources  

Other resources for visual lane narrowing focused on speed management include the 
following: 

• Chapter 16 - Speed Management from the Massachusetts Department of 
Transportation Development and Design Guide provides guidance on the use of 
landscaping, parking, street furniture, 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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