Speed Management Toolbox for Rural, Urban,
and Suburban Facilities

Countermeasures for Speed Management at Tangent Sections/Transition Areas
and on Rural Curves

SPEED REDUCTION MARKINGS

Speed reduction markings (SRMs) are pavement markings designed to create a sense
of constraint or increased risk in order to slow drivers. For example, SRMs such as
optical speed bars or transverse chevrons (Figure 1) give drivers a sense that they are
speeding up, which ideally causes them to check their speed and slow down.

Image source: Institute for Transportation

Figure 1. Converging chevrons

Considerations for Implementation

SRMs do not physically impede traffic and are therefore appropriate for all road users.
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

A

No obvious concerns

Ensure that markings are skid resistant

No obvious concerns

Ensure that markings are skid resistant

May be unfamiliar to drivers

No obvious concerns

No obvious concerns

No obvious concerns

SRMs can be used on any paved road surface but should be limited to roadways that
have a longitudinal line (i.e., edge line or center line) on both sides of the lane (ITE
2015). Implementation considerations for different roadway types are summarized in

Table 2.
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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 Cannot be placed

Other considerations include the following:

e SRMs should be supplemented with appropriate warning signs or other traffic control
devices.

e Use of SRMs should be consistent within a jurisdiction.

e SRM should be constructed from skid-resistant materials when wider or larger
pavement markings are used in order to avoid skidding issues when the markings
are wet.

Effectiveness
Crash Reduction
Crash reduction factors (CRFs) for SRMs are summarized in Table 3.

Table 3. Crash reduction factors for SRMs

lowa DOT Planning-Level Guidance

or lowa-Specific Studies National Studies
¢ None available for any SRM e Optical speed bars (no studies available)
countermeasures e Transverse speed bars (no studies available)

e Converging chevrons on freeway ramps
' Decrease of 25% to 56.2% (Hunter et al.
2014, Drakopoulos and Vergou 2003a,
Drakopoulos and Vergou 2003b, Hunter et al.
2010, Voigt and Kuchangi 2009)
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Speed Reduction

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

Optical Speed Bars

Table 4 shows the range of reductions in mean and 85th percentile speeds for different
roadway types (Pineda-Mendez et al. 2023, Arnold and Lantz 2007, Godavarthy et al.
2017, Katz 2004, Gates et al. 2008, Hallmark et al. 2014).

Table 4. Speed reductions for optical speed bars

Time Mean (mph) 85th Percentile (mph) Sample

Frame Low Avg High Low ‘ Avg High Size Source
HIGH TO LOW SPEED TRANSITION ZONES — TWO-LANE ROAD INTO RURAL VILLAGE
Shot- | 08 | 03 | 04 | 10 | 05 | 00 3

Lon Hallmark et al. 2014

ong- 1 41| 05 | 01 | 10 | -1.0 1.0 3

term

RURAL TWO-LANE CURVE

Short-

orm | 31 | 07 | 51 0.0 4.0 8.0 5 Godavarthy et al.
Long- 1 45 | 41 | 03 | 10 | 10 3.0 2 2017, Katz 2004
term

FREEWAY TANGENT

Short-

om | 50 | 12 | 06 | 30 | 07 1.0 3 Pineda.Mendez et
Long- 1 37 | 08 | 54 | 110 | 15 | 40 3 al. 2023
term

FREEWAY EXIT RAMP

Stgfr: 39 | -39 | 39 | 50 | -50 5.0 1

Long- Katz 2004

9 | 39 | 39 | -39 | -100 | -100 | -10.0 1
term

A reduction in high-end speeders was only found for high to low speed transition zones
into rural lowa communities. The following decreases in the percentage of vehicles
traveling 10 mph or more over the posted speed limit were found:

e Short-term: -3.7% to -1.3%
e Long-term: -6.5% to -2.2%
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Transverse Speed Bars

The results of speed studies for transverse speed bars are shown in Table 5. Studies
were only conducted along high to low speed transitions on two-lane roads in rural
villages in lowa (Hallmark et al. 2013).

Table 5. Speed reductions for transverse speed bars

85th Percentile 10+ mph Over
Time Mean (mph) (mph) Speed Limit (%) Sample

Frame | Low Avg High Low ‘ Avg High Low Avg High Size Source
HIGH TO LOW SPEED TRANSITION ZONES - TWO-LANE ROAD INTO RURAL VILLAGE

Short- | 16 | 05 | 14 | 1.0 | 00 | 20 |-7.0%|-1.7%  9.0% | 3 | Halmarket
term al. 2013

Converging Chevrons

The speed impacts for converging chevrons are shown in Table 6. The countermeasure
has been applied at the high to low speed transition zone from a rural two-lane road to a
rural community (Hallmark et al. 2007), on urban two-lane roads (Corkle et al. 2001),
and on various types of freeway segments (Corkle et al. 2001, Hunter et al. 2010,
Drakopoulos and Vergou 2003, Voigt and Kuchangi 2009).
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Table 6. Speed reductions for converging chevrons

85th Percentile 10+ mph Over Speed
Street Mean (mph) (mph) L|m|t ~ Limit(%)  Sample
Size Source

Type Low Avg High Low Avg High Low Avg | High

HIGH TO LOW SPEED TRANSITION ZONES FOR TWO-LANE ROAD INTO RURAL VILLAGE
Short- o o o

term -1.1 -0.8 04 | -10| -10 | -10 | -6.5% | -“4.8% |-3.1% 2 Hallmark et
';0”9' 30 | 15 | -0.7 | 40 | 2.3 | -1.0 |-155% | 9.8% |-3.0%| 4 al. 2007

erm

URBAN TWO-LANE
Short- 1 54 | 50 | 50 |70 | -70 | 70| - ; ; 4
term
Long- Corkle et al.
term -6.0 4.0 20 |-70 | -53 | -3.0 - - - 4 2001
FREEWAY ON-RAMP
Short-
term | 120|150 150 - ) ) ) ) ) 1 Corkle et al.
Long- | 4740 470 170 - | - | - ; ; ; 1 2001
term
FREEWAY CURVE
Short- Drakopoulos
term -15.0 | -9.0 -3.0 |[-17.0/-10.0 | -3.0 - - - 4 and Vergou
2003
FREEWAY TO FREEWAY RAMP
Short- Hunter et al.
term -05  -05 | -05 |-08  -0.8 |-0.8 - - - 1 2010, Voigt
and

';0”9' 02 | 03 08|-08|-08/|-08 - ; ; 5 Kuchangi

erm 2009

Examples of Applications

Three different types of SRMs have been piloted in lowa. Optical speed bars were
tested at a community entrance in Union (Hallmark et al. 2007) (Figure 2), transverse
speed bars were tested at community entrances in Quasequeton (Hallmark et al. 2014)
(Figure 3), and converging chevrons were tested at community entrances in Roland
(Figure 4).

Speed Management Toolbox for Rural, Urban, and Suburban Facilities Prepared by the Institute for Transportation
https://intrans.iastate.edu/speed-management-toolbox/ November 2025



https://intrans.iastate.edu/speed-management-toolbox/

Image source: Institute for Transportation

Figure 2. Optical speed bars in Union

Image source: Institute for Transportation

Figure 3. Transverse speed bars in Quasequeton
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Image source: Institute for Transportation

Figure 4. Converging chevrons in Roland
Advantages
The main advantages of transverse speed markings include the following:

e Can be installed quickly

e Are low cost

e Do not physically alter the roadway and therefore do not impact emergency medical
services, large trucks, or agricultural equipment

e Can be used in most roadway scenarios

Disadvantages
The main disadvantages of transverse speed markings include the following:

e Need to be maintained
e Do not physically alter vehicle path, which may reduce their effectiveness

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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