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Transverse Rumble Strips
Transverse rumble strips are warning devices intended to alert drivers to the possible need to take some  
precautionary attention when approaching sensitive hazard areas.
 
Figure 1 shows examples of several types of rumble strips.

Single Rib

Figure 1

Figure 2

Double Rib Triple Rib

The geometry of transverse rumble strips or “advanced warning traffic calming devices” have a raised and 
or grooved profile designed to alert drivers by providing a visual, noise, vibrating system that instantly warns 
motorists that their vehicle is approaching a decision point of critical importance and that they must take  
immediate precautionary action to help keep the vehicle in safe control and out of danger.  

Figure 2 shows examples of these types of rumble strips.
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Advantages of Surface Mount Rumble Strips
	

	 Ease of installation and removal compared to permanent rumble strips
	 Potential for reuse of rumble strips
	 Increased driver awareness of upcoming conditions and compliance to other 	
	 traffic control devices
	 Increased braking and reduced speeds

The primary benefit of rumble strips is their effectiveness in alerting drivers to other traffic control devices 
and upcoming circumstances such as speed reduction zones, lane changes, detours, or other hazardous  
conditions such as work zones. The audible and vibratory stimuli produced by rumble strips can increase 
awareness among drivers as they travel through sensitive areas which can be particularly helpful for  
inattentive, fatigued, or sleepy drivers (Maryland SHA 2011). 

An increase in driver awareness can lead to positive behavior modification in terms of speed reduction,  
braking, and increased compliance with warning signs and devices, all of which are behaviors that can 
reduce crashes in caution areas and work zones. It has also been found that the use of rumble strips can 
improve traffic flow in cases where additional warning signs and changeable message signs (CMS) do not 
reduce late merges and when there is excessive congestion (Pigman and Agent 1988).

Auditory Awareness
Rumble strips have proven to be effective in producing levels of auditory and tactile stimuli required to 
alert motorists.

Proven examples
Braking is one indication of driver awareness of unusual or changing road conditions, and thus can be
used as a positive example to the effectiveness of rumble strip applications. 

Transverse Rumble Strips (Continued)
Raised rumble strips, create an audible warning to drivers by the noise generated by the vehicle tires 
passing over the rumble strip. The tactile warning is attained via the vibration that is induced by the rumble 
strips when the vehicle tires travel over the strip. The six basic reasons to use rumble strips are:

•	 Warn drivers of the need to stop
•	 Warn drivers of the need to slow down
•	 Warn drivers of the need to change lanes
•	 Warn drivers of a change in roadway alignment
•	 Warn drivers that they are leaving the traveled way
•	 Warn drivers of other potentially unexpected conditions
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MUTCD (Manual of Unified Traffic Control Devices)
It is clear that the MUTCD is the bible for determining traffic control device types, dimensions and its intended  
application based on the type of roadway and or safety measures required. Although the MUTCD provides guidance, 
it cannot apply to every road application or safety issue uniquely, therefore adapting and adjusting product applica-
tions based on experience and best practices is recommended. 
  
CONFIGURATION & SPACING OF RUMBLE STRIPS
The configuration of rumble strips includes a variety of interrelated factors such as placement of the rumble strips 
within the safety speed reduction zone by the number of arrays (or sets) of rumble strips used such as zone location, 
number of strips in a set, spacing of strips in the set, and size of the rumble strips. The effectiveness of rumble strips 
is dependent on the desired auditory and vibratory stimuli produced by vehicles traversing the rumble strips. 

“The spacing of rumble strips may be reduced as the distance to the approaching safety zone condition decreases 
in order to convey that an action is imminent and/or give the impression that the driving speed is too fast.”

  
MUTCD Section 6F.87 Rumble Strips 
 
Support:
01 Transverse rumble strips consist of intermittent, narrow, transverse areas of rough-textured or slightly raised or  
depressed road surface that extend across the travel lanes to alert drivers to unusual vehicular traffic conditions. Through 
noise and vibration they attract the driver’s attention to such features as unexpected changes in alignment and to  
conditions requiring a stop

02 Longitudinal rumble strips consist of a series of rough-textured or slightly raised or depressed road surfaces located 
along the shoulder to alert road users that they are leaving the travel lanes.

Standard:
03 If it is desirable to use a color other than the color of the pavement for a longitudinal rumble strip, the color of the rumble 
strip shall be the same color as the longitudinal line the rumble strip supplements.

04 If the color of a transverse rumble strip used within a travel lane is not the color of the pavement, the color of the rumble 
strip shall be white, black, or orange.

Option:
05 Intervals between transverse rumble strips may be reduced as the distance to the approached conditions is diminished 
in order to convey an impression that a closure speed is too fast and/or that an action is imminent. A sign warning drivers 
of the onset of rumble strips may be placed in advance of any transverse rumble strip installation.

Guidance:
06 Transverse rumble strips should be placed transverse to vehicular traffic movement. They should not adversely affect 
overall pavement skid resistance under wet or dry conditions.

07 In urban areas, even though a closer spacing might be warranted, transverse rumble strips should be designed in a 
manner that does not promote unnecessary braking or erratic steering maneuvers by road users.

08 Transverse rumble strips should not be placed on sharp horizontal or vertical curves.

09 Rumble strips should not be placed through pedestrian crossings or on bicycle routes.

10 Transverse rumble strips should not be placed on roadways used by bicyclists unless a minimum clear path of 4 feet is 
provided at each edge of the roadway or on each paved shoulder as described in AASHTO’s “Guide to the Development 
of Bicycle Facilities” (see Section 1A.11).

11 Longitudinal rumble strips should not be placed on the shoulder of a roadway that is used by bicyclists unless a mini-
mum clear path of 4 feet is also provided on the shoulder.

Direct Link https://mutcd.fhwa.dot.gov/htm/2009/part6/part6f.htm#section6F87

https://mutcd.fhwa.dot.gov/htm/2009/part6/part6f.htm#section6F87
https://mutcd.fhwa.dot.gov/htm/2009/part6/part6f.htm#section6F87
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Testing
Testing and evaluation have shown that rumble strips can result in braking by 10 to 80 percent of vehicles.  
Vehicle speed reductions are the most common measurement for determining the effectiveness of rumble strips.   
For example, The California Department of Transportation (2012) tested rumble strips in areas leading up to 
work zones and found that 46 percent of traffic slowed down, with nearly half of all vehicles slowing down by an  
average speed of 8 mph (Richards, 2012). 

In addition, the effectiveness of rumble strips is influenced by a variety of factors, such as rumble strip size,  
configuration, and type of rumble strip. Though some of the smaller speed reductions may not be practically  
significant, surface mount rumble Strips can still alert inattentive drivers to visual information that they otherwise may 
not have noticed and thus have the potential for reducing accidents or intrusions in the safety zone or work areas.

Material 
Preformed thermoplastic rumble strips are pre-cut strips and do not require the roadway and or material to be 
pre-heated to a certain temperature as with traditional type preheated thermoplastic. The thermoplastic strips do 
have the same benefits of flexibility and conformity to the roadway surface. Due to the nature of thermoplastic, the 
strips will be very durable and resistant to movement on the roadway.

CONFIGURATION OF RUMBLE STRIPS
The configuration of rumble strips includes a variety of interrelated factors such as placement of the rumble strips 
within the safety speed reduction zone by the number of arrays (or sets) of rumble strips used such as:
 
	 1. Zone location
	 2. Number of strips in a set
	 3. Spacing of strips in the set
	 4. Size of the rumble strips. 

“The effectiveness of rumble strips is dependent on the desired auditory and vibratory stimuli  
produced by vehicles traversing the rumble strips. 

El-Rayes, Liu, and Elghamrawy (2013) conducted a correlation analysis that indicated that sound level readings 
representing the effectiveness of rumble strips were correlated with four parameters: spacing of rumble strips, type 
of rumble strips, type of vehicle, and vehicle speed; sound levels were not correlated with the number of strips in a 
set of rumble strips. Therefore, when determining the overall configuration of safety zone rumble strips placed prior 
to and within safety speed reduction zones, it is important to consider the design characteristics, such as rumble 
strip height, rib count (1 or 2 per strip) width, and spacing.

ARRAY OF RUMBLE STRIPS
An array refers to a single group, or set, of rumble strips. Multiple arrays of rumble strips spaced several hundred 
feet apart (Bryden and Mace 2002) can be used to provide repeated warnings. McAvoy (n.d.) evaluated rumble 
strips (.8125 inches thick) installed prior to construction safety zones and found speed reductions of 2 mph with one 
group of rumble strips, and 4 – 6 mph with two groups of rumble strips. This indicates that, although one array of 
temporary rumble strips can be effective, the use of multiple arrays may be even more effective.
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PATTERN OF RUMBLE STRIPS IN AN ARRAY
The pattern of rumble strips primarily refers to the number of strips within the array. The pattern should be  
adequate enough to alert drivers without being so dramatic that they make drivers or motorcyclists uncomfortable or 
promote evasive or unsafe maneuvers to avoid the rumble strips. Rumble strips have been deployed and/or tested 
for use in safety zones in patterns ranging from 1 to 25 rumble strips, with 6 strips being a frequently used pattern in  
evaluations. The Maryland State Highway Administration Standard Specifications for Construction and Materials 
indicates that a pattern of at least 10 strips, but not more than 12, should be used per array.

An array with only 1 or 2 rumble strips will not likely have a significant effect on speed reductions (McAvoy n.d.). 
Sun, Edara, and Ervin (2011a) tested patterns of 2 strips (contrary to the installation recommendation of 4 strips) and 
agreed that the rumble strips should be deployed in greater numbers than two. Schrock et al. (2010) tested 4, 5, 6 
and 25 rumble strips and found that in most cases, the configurations with 6 plastic rumble strips tended to generate 
the largest in-vehicle sound level for both cars and trucks, though the configuration of 4 plastic rumble strips was 
sufficient to generate a comparable level of vibration and sound as the permanent etched rumble strips in the asphalt 
or concrete. 

El-Rayes, Liu, and Elghamrawy (2013) tested three types of temporary rumble strips with patterns of 4, 6, or 8 strips 
and found that the patterns of rumble strips was not statistically correlated with the increase in sound levels, though 
all three patterns produced sufficient sound levels. Patterns containing between 3 and 10 rumble strips would pre-
sumably be enough that they would not be mistaken for distresses in pavement or pavement joints, but not too much 
that they would become a nuisance to drivers.

SPACING OF RUMBLE STRIPS IN AN ARRAY
Literature suggests that a narrower spacing (the amount of space between strips within a pattern/array) should  
produce higher sound levels (El-Rayes, Liu, and Elghamrawy 2013; Horowitz and Notbohm 2002).
Additionally, the spacing of temporary rumble strips is dependent on the speed within the safety zone; lower speeds 
require less spacing between strips, whereas higher speeds require more spacing. 

The MUTCD recommends that the spacing of rumble strips may be reduced as the distance to the approaching 
condition decreases in order to convey that an action is imminent and/or give the impression that the driving speed 
is too fast (FHWA 2009).

Refer to Figure 3 for a sample of spacing recommendations based on posted speed limits. 

Examples of speed limit & rumble strip spacing in a 
safety Speed Reduction zone?

≤ 15 mph

Rumble strips
may not be

useful

Ideal Spacing
of Strips
1-5 feet

Ideal Spacing
of Strips
2-7 feet

Ideal Spacing
of Strips
3-9 feet

20-35 mph 40-55 mph ≥ 55 mph

Figure 3
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SPACING OF RUMBLE STRIPS IN AN ARRAY (Continued)
New York State DOT requires that rumble strips be spaced 9.84 feet (3.0 meters) apart, though researchers  
subjectively evaluated rumble strips to determine their effectiveness at different spacing and speeds (Morgan 
2003). When vehicles traversed the strips (of varying thickness) at 40 mph, the rumble strips spaced at 5.91 feet  
(1.8 meters) gave a “rumbling” effect and were more pronounced than the sets spaced at 7.87 feet (2.4 meters) and 
9.84 feet (3.0 meters), which gave the feel and sound of closely spaced pavement joints. 

At 65mph, the 5.91 foot (1.8 meters) spacing was more noticeable than the 7.87 foot (2.4 meters) spacing as well. 
At 45 mph, 4.59 foot (1.4 meters) spacing is driven over too quickly to feel the full effect, although having spacing 
within a pattern that ranged between 7.87 - 8.86 feet (2.4 - 2.7 meters) took away the feel and sound of driving over 
regularly spaced pavement joints (Morgan 2003). In addition, 3.94 feet (1.2 meters), 1.96 feet (0.6 meter), and 1.48 
feet (0.45 meter) spacing were also evaluated, although all were too close to be considered effective. Additional-
ly, it was hard to distinguish between the rumble strips spaced at 3.94 feet (1.2 meters) and the rough pavement  
conditions (Morgan 2003).

Figure 3 provides a range of acceptable rumble strip spacing based on the speed limit of the safety zone. These 
numbers are based on a compilation of various research and product installation recommendations. Variability in 
recommended spacing may be due in part to the height (and thus the type) of rumble strip that is used. The wider 
spacing within an acceptable range may be better suited for thicker rumble strips, whereas the narrower spacing 
may be more appropriate for thinner rumble strips.

HEIGHT OF RUMBLE STRIPS
The size of rumble strips refers to the geometric characteristics of the rumble strips that include .

	 1. Height (vertical distance from top to bottom of rumble strip)
	 2. Length (distance of the side that runs perpendicular to traffic)
	 3. Width (distance of the side that runs parallel to traffic). 

Height, or thickness, in particular can have a large impact on the sound and vibration levels generated by  
crossing over the rumble strips. When comparing various heights of rumble strips, Morgan (2003) found that the most  
effective strips tested were between 8 mm and 10 mm thick; the 4 – 5 mm thick strips were not noticeably  
different from the 5 – 6 mm strips, and none were as loud as the 8 – 10 mm thick strips. The type (including height and  
composition) of rumble strip may also influence the height required to achieve the desired effects. For example, a 
rumble strip that is 6.35 mm thick can produce sounds as loud, and with the same tactile sensation, as a rumble 
strips of 8 mm – 10 mm thick (Morgan 2003). Temporary rumble strips with heights ranging from .25 in. – .81 in. thick 
have proven to be effective.
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McAvoy (n.d.) also identified previous research that evaluated various configurations in terms of array and spacing 
between groups of rumble strips:

Spacing of 500-ft, 250-ft either side of an advanced warning sign 300-ft, 500-ft, 700-ft and 
1,000-ft ahead of the taper;

Spacing of 300-ft from the safety zone and then at intervals of 200-ft, 230-ft, 320-ft or 290-ft;

Spacing of 656-ft from the safety zone and then at intervals of 984-ft, 1,312-ft, and1,640-ft;

Spacing of 500-ft to 1000-ft; and

Spacing of 433-ft, 1,416-ft and 3,029-ft from the safety zone.

State Rumble Strip Distance Upstream 
from Taper (feet)

Speed Data Collection Location 
Upstream from Taper (feet)

Reported Speed  
Reductions (mph)

Missouri 3,727 3,029 3.2-4.1
Kansas 3,000 3,500 0.8-1.7
Texas 2,120 2,120 0.3-2.1
Florida 1,400 1,100 8.7
Texas 1,090 1,090 3.0-3.3
Missouri 433 0 1.2-12.8
Note: The roadways all had posted speed limits prior to the work zone of 55 miles per hour or greater

Figure 6. Recommended spacing of rumble strips based on work zone speed limit.

LOCATION OF RUMBLE STRIPS
Rumble strip arrays should be selectively located with respect to the potential hazard so as to maximize their  
effectiveness (Government of Saskatchewan 2009). McAvoy (n.d.) conducted a research review that summarized 
the upstream location of rumble strips relative to the safety zone, the location where speed data was collected, and 
the average speed reductions resulting from the installation of the rumble strips. This research synthesis indicated 
that as the location of the rumble strips in relation to the taper diminished, the effect in terms of speed reductions 
generally increased (McAvoy n.d.). See Figure 4. Location of Rumble Strips Relative to Work Zone and Resulting 
Speed Reductions (McAvoy n.d.)

Figure 4
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LOCATION OF RUMBLE STRIPS (Continued)
Based on the resulting speed reductions in the previous research, McAvoy conducted a regression analysis  
including a trend line indicating the anticipated speed reduction based on the location of the rumble strips; the trend 
line was highest (representing greater speed reductions) at 500 feet upstream from the safe zone. 

The Maryland State Highway Administration (2011) also recommends that the closest set of rumble strips should be 
placed 300 – 500 feet in advance of the safe zone location, though placement within the safe zone may ultimately 
be dictated by the signing plan. The ideal circumstance is to have drivers traverse the rumble strips at the same 
time that the driver is exposed to the advance warning signs, as the intent is to make inattentive drivers aware of 
approaching conditions. In an Illinois survey (El-Rayes, Liu, and Elghamrawy 2013), resident engineers were asked 
to identify possible locations to place temporary rumble strips within safety speed reduction zone layouts.
Table 3 presents the recommended locations and the number of resident engineers supporting these locations.

The results show that 30 percent of resident engineers recommended placing a set of rumble strips as close to
the safety speed reduction zone as possible, and 27 percent recommended following the IDOT standard by placing 
sets in advance of the safety zone prior to the relivent Speed Reduction Ahead sign. 

Placement of Temporary Rumble Strips within Work Zone Layout No. of  
Recommendations

1. As close to the Speed or work zone as possible, 500 feet prior to the flagger 26
2. Prior to the “Road Construction Ahead” warning sign (current IDOT standard) 24
3. By the “Work Zone Speed Limit” sign 14
4. 1500 feet before lane closure taper at “Lane Merge” sign 12
5. Along tapers at the edge of work zones 5
6. 500 feet past the farthest estimated queue of stopped or slowed vehicles 3
7. At “Road Construction 1 Mile Ahead” 2
8. Use a note signaling to motorists that there is a hazard ahead 2
9. At “Road Construction 0.5 Mile Ahead” 1

Figure 4. Placement of Temporary Rumble Strips within Work Zones (as identified in El-Rayes et al. 2013)

Figure 4
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CONFIGURATION OVERVIEW
All of the factors discussed above should be considered when implementing rumble strips, as they play an  
interrelated role in the effectiveness of the rumble strips. Figure 5 provides a sample of rumble strip configurations 
that have been tested in Safe zones / Work zones and the resulting speed reductions; only studies that reported 
speed reductions were included.

Ref.
Application Assembly

State Number of                            
Arrays/sets

Number of 
strips per set

Spacing        
Between Strips 

(feet) 

Height of Strips 
(inches)

Width of 
Strips  

(inches)Base Rib Strips

1 1 1 2 Ohio 1 2 4 0.81 12
2 1 1 2 Ohio 1 3 4 0.81 12
3 1 1 2 Ohio 1 3 4 0.81 12
4 1 1 2 Missouri 1 4-5 3 0.81 12
5 2 1 1 Kansas 1 6 1 0.125 4
6 1 1 Texas 1 6 1.5 0.25 4
7 1 1 Wisconsin 1 6 7 0.25 6
8 1 2 Missouri 2 2 3 0.25 12
9 1 1 2 Indiana 2 3 3 0.81 12

10 1 1 2 Ohio 2 3 4 0.81 12
11 1 1 2 Ohio 2 3 4 0.81 12
12 1 1 Texas 2 6 1.5 0.25 4
13 1 1 2 Kansas 2-3 4 3 0.83 12

14 1 1 Missouri 6 6 1st-10 2nd -5 
4th-6th-2 0.15 4

Figure 5
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Figure 6. Sample of recommendations on the configuration of temporary rumble strips.

Recommend sets of 6 strips 
each, spaced 1 ft. apart for 

speeds of 30-40 mph, 2 ft. apart 
for speeds of 40-55 mph, and 3 
ft. apart for speeds of 55 mph or 

greater.

Thermoplastic rumble strips are...4 
inches wide, .25 in. thick with the 

following spacing: 2 sections - 10
transverse strips, 6 feet apart, then 
90 feet away the next section starts 
with10 transverse strips, 4.5 feet 

apart.
-FHWA Best practice G4-10

Recommend 3 or more strips 
per array, with 3 ft. between 
strips for speeds of 35 mph 
or less, and 4 ft. between 
strips for speeds greater than 

35 mph.

Rumble Strips of 10mm thickness ±
3mm should be in sets of six strips

spaced at no more than 8.8ft apart 
and preferably at irregular intervals 
with the spacing determined by the 
speed limit. A spacing of 1.8m to 
7.8ft between strips should be used 
when the speed limit is below 50 
mph and 6.8ft to 8.8ft spacing when 
the speed limit is 50 mph or greater.

-NYSDOT Special Report 140

Sets of six parallel strips 
spaced about 10 ft. apart 
are acceptable for high-
speed roadways, with closer 
spacing for slower speeds. 
Widths of 4-6 in. and heights 
of approximately 0.5 in. 
have been widely used 
and normally provide ade-
quate warning without being 
too severe or endangering  

motorcycles.
-NCHRP Report 476

Rumble bar spacing is variable 
due to the roadway situation being 
addressed and vehicle speed. It 
is effective to have more than one 
field of bars. Recommend 10 strips 
spaced 6 ft. at 55mph and 1 strip 

spaced 4 ft. 6 in. at 35
mph.

Rumble strips should be applied in
three sets of ten. The strips in set 
one should be 10 ft. apart followed 
by 500 ft.; in set two the strips 
should be 5 ft. apart followed by 500 
ft.; in set three the strips should be 

1.5 ft. apart.

Configurations 
of rumble strips 
vary based on

many interrelated
factors

As Figure 6 shows, there are a variety of practices or recommendations regarding the configuration of rumble 
strips. Practitioners should ultimately follow State DOT specifications, traffic control plans, and product supplier 
application recommendations, when available. It is recommended to follow State guidelines, best practices, and/or  
specifications regarding the use of rumble strips.

Figure 6
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VEHICLE SPEED
The speeds of the vehicles traversing the rumble strips may also influence their effectiveness. The speed limit of the 
safe speed reduction zone will help to determine variables such as ideal spacing of the rumble strips. Lower speeds will  
typically require less spacing between the rumble strips, whereas higher speeds will require more spacing. When 
strips are spaced properly, speeds of 30 mph can generate higher sound-level changes than speeds of 40 or 50 mph  
(El-Rayes, Liu, and Elghamrawy 2013). Conversely, strips crossed at 45 mph can lose their effect if spaced too tightly 
(Morgan 2003). McAvoy (n.d.) tested rumble strips prior to a pedestrian crossing within a safe speed reduction zone 
and found that the rumble strips were not effective; this may be due to the crosswalk. The average driving speed in 
the vicinity of the crosswalk was 15 mph, indicating that rumble strips will not likely be effective at such low speeds.

Figure 7. Work Zone Signs and Locations (as identified in Meyer 2000)

Distance Upstream of 
Work Zone (feet) Sign Type With Flashing Light

2442 Give ‘Em a Brake Warning No
2097 ROAD WORK AHEAD Warning Yes
1297 REDUCED SPEED 30 AHEAD Warning No
1077 ONE LANE ROAD AHEAD Warning Yes
797 SPEED LIMIT 30 Regulatory No
654 NO PASSING ZONE Warning No
546 [Traffic Signal Ahead Symbol] Warning No
419 NO PASSING ZONE Warning No
49 STOP HERE ON RED Regulatory No

SIGNING AND MESSAGING
The importance of signage in addition to the use of temporary rumble strips is two-fold. 

	 1. First, the primary purpose of rumble strips is to alert drivers to approaching conditions; therefore, signs
	 must be present in order to provide the appropriate information to drivers, and rumble strips should be
	 strategically placed relative to the signs in order to maximize their effectiveness. 

	 2. The MUTCD indicates that a sign may be placed in advance of the rumble strips to warn drivers of the
	 onset of rumble strips (FHWA 2009). This could decrease the possibility that drivers will be startled by the
	 rumble	 strips and/or make erratic maneuvers.

A “RUMBLE STRIPS AHEAD” sign is often recommended for use in advance of rumble strips (Maryland State 
Highway Administration 2011;.  The Colorado DOT provides dimensions for a “RUMBLE STRIPS AHEAD” sign at, 
36” and 48”. 

For example, Horowitz and Notbohm (2002) used rumble strips at an intersection that had been given temporary 
signals. The location of the rumble strips were dictated by a pair of “signal ahead” signs located 906 feet from 
the stop line. The strips were placed in advance of the warning signs, and an additional warning sign reading  
“rumble strips ahead” was placed approximately 200 feet upstream of the rumble strips. In addition to signing for 
the upcoming hazard or conditions, and signing for the rumble strips themselves, additional measures can be  
taken to maximize the effectiveness of rumble strips. For example, Zwahlen and Oner (2006) recommend that 
speed limit signs on both sides of the road should be spaced more closely throughout safety speed reduction 
zones and used in conjunction with transverse rumble strips in order to emphasize the reduced speed limit  
message in safe zones. Meyer (2000) indicates that a typical traffic control plan for a Kansas Department of  
Transportation (KDOT) bridge maintenance project consists of a temporary traffic signal, a sequence of warning and  
regulatory signs, and two sets of rumble strips. Table 5 summarizes the typical signage and locations identified by 
this resource.

Figure 7



=

Technical Overview    

Marker Posts - Safety Equipment - DelineatorsSU REFLECTOR RUMBLE STRIPS

Page 12www.USReflector.com

=

•	 Practitioners should use caution when installing rumble strips on high-volume roads as there is potential for errat-
ic or avoidance maneuvers by drivers. 

•	 Failing to properly clean the roadway prior to installation of rumble strips can cause the strips to shift or become 
dislodged from the pavement; installation instructions provided by manufacturers should be followed strictly. 

•	 Outreach to local residents may be required to notify them of the work, duration of the work, and potential for 
noise caused by the rumble strips. 

•	 The different types of rumble strips are available to allow the use of rumble strips in stationary, slow-moving, and 
long- and short and long duration safety zones. 

•	 Many factors influence the stimuli created by the rumble strips, such as pattern, spacing, size, and type of rumble 
strips, as well as vehicle-related factors such as speed and type of vehicle. 

•	 Rumble strips should be selectively located with respect to the potential hazard so as to maximize their effective-
ness; placement within the safe zone may ultimately be dictated by the signing plan. 

•	 Multiple arrays (sets) of rumble strips spaced several hundred feet apart can be used to provide repeated warn-
ings. 

•	 The pattern (number of rumble strips) should be adequate enough to alert drivers, without being so dramatic that 
they make motorists uncomfortable or promote unsafe maneuvers to avoid the rumble strips; rumble strips are 
often deployed in sets of 3, 4, 6, or 10 strips. 

•	 The spacing of rumble strips is dependent on the speed within the safety zone; lower speeds require less spacing 
between strips, whereas higher speeds require more spacing. 

•	 The spacing of rumble strips may be reduced as the distance to the approaching condition decreases in order to 
convey that an action is imminent and/or give the impression that the driving speed is too fast. 

•	 Acceptable heights of temporary rumble strips range from around 0.25 - 0.81 inches. Practitioners should follow 
State DOT specifications, traffic control plans, and manufacturer / supplier recommendations, when available. 

•	 If the color of transverse rumble strips used is not the same color as the pavement they should be black, white, 
yellow or orange. 

•	 Transverse temporary rumble strips may be placed continuously across the entire lane or in the wheel paths only. 

•	 Additional warning signs may be placed in advance of the rumble strips in order to warn drivers and motorcyclists 
of the onset of rumble strips.

CONCLUSIONS
The speeds of the vehicles traversing the rumble strips may also influence their effectiveness. The speed limit of the 
safe speed reduction zone will help to determine variables such as ideal spacing of the rumble strips. Lower speeds will  
typically require less spacing between the rumble strips, whereas higher speeds will require more spacing. When 
strips are spaced properly, speeds of 30 mph can generate higher sound-level changes than speeds of 40 or 50 mph  
(El-Rayes, Liu, and Elghamrawy 2013). Conversely, strips crossed at 45 mph can lose their effect if spaced too 
tightly (Morgan 2003). McAvoy (n.d.) tested rumble strips prior to a pedestrian crossing within a safe speed re-
duction zone and found that the rumble strips were not effective; this may be due to the crosswalk. The average 
driving speed in the vicinity of the crosswalk was 15 mph, indicating that rumble strips will not likely be effective 
at such low speeds.
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