
Pooling Our Research: Cost-Effective 
Strategies for Making Roads Safer
Why a Pooled Fund Study?
To reduce fatalities and the severity of roadway crashes, 
Mn/DOT and other state agencies frequently use low-cost 
safety strategies such as signage enhancements, left-turn 
lane treatments, run-off-road crash countermeasures and 
curve visibility improvements.

However, a 2004 National Cooperative Highway Research 
Program study, Report 500, Volume 4: A Guide for Ad-
dressing Head-On Collisions, concluded that these strate-
gies will remain unproven until rigorous before-and-after 
studies confirm their effectiveness. 

To remedy this knowledge gap, states came together to 
evaluate these strategies nationwide, by implementing 
them at sites in various states and comparing crash data 
before and after installation. With participation from 28 
states, the program is studying more than 20 of these 
strategies over 10 years.

What is the Pooled Fund Study’s Goal?
The goal of this program is to rigorously evaluate the effectiveness of low-cost strate-
gies recommended by NCHRP Report 500 for improving the safety of highways.

What Have We Learned?
The program is proceeding in six phases. Phases I, II and IV are complete; Phases III 
and V are in progress; and a sixth phase will be added in the near future. 

In Phase I of the program, completed in 2008, researchers evaluated existing low-cost 
safety improvement strategies. These included:

•  Safety Evaluation of Center Two-Way Left-Turn Lanes on Two-Lane Roads: Two-way 
left-turn lanes are used to reduce rear-end, head-on and turning-related crashes oc-
curring on two-lane roads by removing vehicles from the primary travel lane while 
waiting to turn. They also reduce head-on collisions by providing a buffer between op-
posing directions of travel. Results showed these treatments to be effective at reducing 
crashes, were most effective at rural intersections and were most cost-effective at two-
lane rural locations. The full report can be accessed at http://www.tfhrc.gov/safety/
pubs/08042/index.htm.

•  Safety Evaluation of Increasing Retroreflectivity of STOP Signs: Used to make drivers 
more aware of STOP signs at unsignalized intersections, increasing retroreflectivity 
showed promise for reducing crashes, particularly at lower volume intersections, and 
is a very low-cost treatment. The full report can be accessed at http://www.fhwa.dot.
gov/publications/research/safety/08041/index.cfm. 

•  Safety Evaluation of STOP AHEAD Pavement Markings: Results showed that STOP 
Ahead pavement markings show promise as a cost-effective method of making drivers 
aware of unsignalized intersections. Crash data sources included 158 sites in Minneso-
ta. The full report can be accessed at http://www.fhwa.dot.gov/publications/research/
safety/08043/.
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One method that has been used 
to reduce crashes that occur on 
two-lane roadway segments is 

to provide a center two-way left-
turn lane. 
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10-year evaluation of more 

than 20 low-cost strategies 

for making roads safer by 

reducing crashes and crash 

severity.  
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•  Safety Evaluation of Flashing Beacons at STOP-Controlled Intersections: Results 
showed that beacons are effective at reducing crashes by alerting drivers to intersec-
tions. The full report can be accessed at http://www.tfhrc.gov/safety/pubs/08044/
index.htm. 

In Phase II of the study, completed in 2009, researchers studied offset left-turn lanes, 
advance street name signing, curve treatments and lane-width/shoulder-width combina-
tions. In Phase IV, completed in 2009, researchers conducted simulations of:

•  Low-cost safety improvements for curves, including chevrons, post-mounted delinea-
tors and light-emitting-diode-mounted delineators, all designed to enhance the visibility 
of curves at night.

•  Low-cost safety improvements for small towns, including bulb-outs, chicanes and me-
dians, all designed to slow traffic while driving through small towns. 

Publication of results for Phases II and IV is pending.

What’s Going On Now?
In Phase III, to be completed in October 2010, researchers are evaluating strategies that 
keep vehicles from encroaching on the roadside, minimize their likelihood of crash-
ing into an object or overturning if they travel beyond the shoulder of the road, and 
reduce the severity of crashes when they do occur. Several pooled fund member states 
volunteered to implement these strategies at 20 to 30 sites in 2009 and 2010, includ-
ing surface friction treatments on curves on two- or four-lane roads and ramps, in-lane 
pavement markings for curve warnings, optical speed bars at curves, larger chevrons 
and edgeline rumble strips on curves.

What’s Next?
While the project originally consisted of four phases, a fifth phase was added to this 
study in March 2009 to study more low-cost strategies, and a sixth phase will be added 
in the near future. As it moves forward, this pooled fund study will help achieve the 
Mn/DOT and national goals to reduce fatality rates and save lives. The cost-benefit analy-
ses produced by this study will help Mn/DOT and other state departments of transporta-
tion prioritize their safety improvements depending on both circumstances and budget.

“This project supports 
Mn/DOT’s Toward Zero 
Deaths program, aimed 
at reducing deaths and 
severe crashes on our 
roads. Finding low-cost 
improvements that can 
be deployed systemwide 
is key to the program’s 
success.”

–Sue Groth,
State Traffic Engineer, 
Mn/DOT Office of Traffic, 
Safety and Technology
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This Technical Summary pertains to the ongoing Pooled Fund TPF-5(099), Evaluation of 
Low Cost Safety Improvements. Details of this effort can be found at http://www.pooledfund.org/
projectdetails.asp?id=332&status=4 and http://www.tfhrc.gov/safety/evaluations/.

For more than 25 years, FHWA’s Transportation Pooled Fund Program has been providing state 
DOTs and other organizations with the opportunity to collaborate in solving transportation-related 
problems. The TPF Program is focused on leveraging limited funds, avoiding duplication of effort, 
undertaking large-scale projects and achieving broader dissemination of results on issues of re-
gional and national interest.

Many unsignalized intersections may be unexpected or not visible to approaching drivers. 
Consequently, enhancing their visibility by providing pavement markings with supplementary 
messages such as “STOP AHEAD” may help alert drivers and reduce crashes.

“Some of the low-cost 
strategies we’re interested 
in include adjustment 
of pavement lane and 
shoulder widths and 
delineation of curves for 
approaching drivers. As 
this project produces more 
data, Mn/DOT can choose 
the most cost-effective 
means for making its 
roads safer.”

–David Engstrom,
State Traffic Engineer, 
Mn/DOT Office of Traffic, 
Safety and Technology
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