Speed Management Toolbox for Rural, Urban,
and Suburban Facilities

Countermeasures for Speed Management on Rural Curves

WORD PAVEMENT MARKINGS

Word pavement markings that show on-pavement curve signs usually consist of an
arrow pointing toward the curve's direction and the term “SLOW” beneath the arrow
(Figure 1). An alternative form of this treatment features the directional arrow for the
curve coupled with a speed advisory instead of the term “SLOW”. In both cases, the
markings are placed prior to the horizontal curve at the point where drivers will need to
slow in order to negotiate the curve.

Image source: Institute for Transportation

Figure 1. Word pavement marking

The primary aim of this intervention is to warn motorists about an imminent sharp
horizontal curve that may necessitate a reduction in speed for safe and comfortable
traversal. The intended effects are a decrease in vehicle speeds upon curve entry and a
consequent reduction in roadway departure incidents on horizontal curves.

Considerations for Implementation
Word pavement markings 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 Groups Considerations

k 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

Word pavement markings can be used on any paved road surface but should be limited
to roadways that have a longitudinal line (e.g., edge line, 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 Word pavement markings should be supplemented with appropriate warning signs
or other traffic control devices.

e The material used to construct the markings should be skid resistant when wider or
larger pavement markings are placed to avoid skidding issues when the markings
are wet.

Effectiveness
Crash Reduction

Crash reduction factors (CRFs) for word pavement markings are summarized in Table
3.

Table 3. Crash reduction factors for word pavement markings showing on-
pavement curve signs

lowa DOT Planning-Level Guidance National Studies

or lowa-Specific Studies

¢ None available for word pavement | ¢ CRF = 34.8 for all crashes, all severities, on rural
markings two-lane curves (Wood and Donnel 2020)
e CRF =23.1 for run-off-road crashes, all severities,
on rural two-lane curves (Wood and Donnel 2020)

Speed Reduction

On-pavement markings were tested at two curves in lowa (Hallmark et al. 2012), and
one study was found that assessed the speed impacts of on-pavement curve signing

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/

(Retting and Farmer 1998) on rural two-lane roads. Speed metrics for rural two-lane
curves are shown in Table 4.

Table 4. Speed reduction effectiveness of word pavement markings showing on-
pavement curve signs

85th Percentlle 10+ mph Over
Time Mean (mph) Speed Limit (% Sample
Frame | Low Avg High Low Avg High  Low | Avg | High | Size Source

RURAL TWO-LANE CURVE

Short- Retting and
term -16 | 10 | -04 | 10 | -0.3 | 2.0 -6.0 | -2.8 1.0 4 Farmer 1998,
Long- Hallmark et
term -10| -08 | 05| 1.0 | -0.3 | 2.0 -6.0 | -2.8 1.0 4 al. 2012

Examples of Applications

Word pavement markings showing on-pavement curve signs are not widely used in
lowa but have been tested at two locations along rural two-lane curves, as shown in
Figure 2.

Image source: Institute for Transportation

Figure 2. Word pavement markings showing on-pavement curve signs at a rural
two-lane curve in lowa

Advantages
The main advantages of on-pavement curve signs include the following:

e Can be installed quickly
e Are low cost
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e Do not physically alter roadway and therefore do not impact emergency medical
services, large trucks, or agriculture equipment
e Can be used in most roadway scenarios

Disadvantages
The main disadvantages of on-pavement curve signs include the following:

¢ Need to be maintained
e May exhibit reduced effectiveness because they do not physically alter vehicle paths

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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