
ON THE ROAD
By Norm Bowers, Local Road Engineer
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Bridge Rail on Low Volume Roads
 

KDOT just published a research report on 
guardrail and bridge rail recommendations 
on low-volume roads that will be very 

helpful to counties. The official title is: “Report 
No. KS-17-03 Guardrail and Bridge Rail 
Recommendations for Very Low-Volume Local 
Roads in Kansas: Addendum to Include Bridges 
Up to 100 Feet Long and Traffic Volume Up to 
100 Vehicles Per Day.” The authors are Ronald 
J. Seitz, P.E., Division of Engineering & Design, 
and Tod Salfrank, Assistant Chief, Bureau of Local 
Projects. 

As background, the Federal Highway 
Administration (FHWA) requires tested bridge 
rails and approach guardrails on all National 
Highway System (NHS) Roadways. However, 
states are given the discretion to develop their own 
policies for non-NHS roads. In Kansas, all bridges 
constructed with federal funds are required to 
have one of KDOT’s standard bridge rails, such as 
corral rail as shown in Figure 1. 

Figure 1

Also required is approach 
guardrail including transition 
and end treatment as shown 
in Figure 2. These systems 
are expensive in terms of the 
initial cost of a bridge and 
they have additional safety and 
maintenance considerations 
that may outweigh the expected 
safety benefits on many low-
volume applications.

To maximize the safety benefits of the limited 
funding, KDOT established practical risk-based 
guidelines and policies for bridge rails and 
guardrails on low-volume local roads.

Many counties have built bridges with their own 
funds on low-volume roads with light weight 
railings. Typically the rail is simply a W-beam 
rail mounted on standard guardrail posts or other 
light structural steel shape attached to the bridge 
as shown in Figure 3. The rail is terminated with a 
blunt end and there is no approach guardrail. These 
bridges are structurally sound and adequately meet 
the needs on local roads. 

In the past many engineers presumed bridge 
rail and approach guardrail had to be designed 
to American Association of State Highway and 
Transportation Officials (AASHTO) standards. 
However, there is a substantial amount of 
recognition in AASHTO documents of the unique 
characteristics of low-volume local roads and the 
challenges of making the most effective decisions 
on how to expend the limited funds available for 
these roads. Guidelines for Geometric Design of 
Very Low-Volume Local Roads address criteria 
and considerations that are appropriate for the 
unique characteristics of these roads. The Low-
Volume Guide recommends a rational approach 
to safety and discourages the expenditure of 
safety funds at sites where little safety benefit 
will be recognized. Based on the risk assessment 
approach, a determination of whether to provide 
a clear zone or install barriers on these very low-
volume roads should be based on site-specific 
conditions and the engineering judgment of the 
designer.
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AASHTO’s Roadside Design Guide has 
recognized the need to allow flexibility in the 
application of roadside safety principles. It 
promotes economic evaluation of alternative 
measures so the projects that are built are the 
ones that best meet the public’s need for safety 
and mobility. In the most recent version of the 
Roadside Design Guide is a chapter providing 
guidance on roadside safety recommendations 
for low-volume roads and streets. This chapter 
recognizes that it may not be practical to design 
low-volume roads to the same criteria as higher 
volume facilities. It recommends that it may be 
more effective to provide smaller improvements 
across the system rather than focus on bringing 
individual sites up to the highest possible level of 
safety. In regard to bridges, this recommendation 
means “Bridges in urban or low-volume roads 
that carry low traffic volumes, reduced speeds, or 
both may not need bridge railings designed to the 
same standard as bridge railings on high-speed, 
high-volume facilities.” The guidelines also state 
“Under some circumstances (e.g., extremely low 
traffic volumes or approach speeds, good sight 
distance, and low probability of a severe crash), 
a decision to use no approach guardrail may be 
appropriate.”

The KDOT study used these AASHTO principles 
to evaluate the risk and cost/benefit of bridge rail. 
To determine the risks, a review of Kansas crashes 
was performed for the 7-year period from 2008 
through 2014. The overall numbers indicate that on 
bridges up to 100 feet in length and traffic volumes 
less than 100 vpd crashes are very rare events. 
There were a total of 103 reported crashes over the 
7-year period, in comparison to 424,494 crashes of 
all types across the state during the same period. 

These crashes account for only about 0.024% 
of the total. Fatal and serious injury crashes 
accounted for 0.044% (6 out of 13,659) of all fatal 
and serious injury crashes. The study performed 

Figure 2

Figure 3
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Comment: There was too much time in the exhibition hall. 
Too much down time on Wednesday afternoon.
The Exhibition featured 89 businesses or organizations. 
Many return year after year and only 12 were there for 
the first time. Their products and services represent 
many of the products and services you use to serve 
your county’s residents. Consider the exhibition as an 
additional opportunity to learn – like a mini-workshop. 
Take advantage of their knowledge and ask them 
questions about issues you face at home. While they are 
there hoping to bring you on as a new customer, they 
have a lot of knowledge they will share if you take the 
time to ask, and look for different perspectives from 
other similar businesses. 

Think about using down times or breaks to network with 
people from other counties. Ask how they solve some of 
the same questions that face you in your county. Use the 
conference in its entirety for worthwhile information that 
you can take home.

In addition, some our vendors requested a single day 
because they felt the old pattern with breakfast and a 
break in the exhibition hall wasn’t worth their time 
since participants were rushed to get to the next session 
and didn’t take time with them on that second day. We 
are also working on plans to shorten that time a bit by 
offering more workshops after lunch but prior to the 
Exhibition. 

We want to thank all of our vendors. In addition, a 
special thank you to the sponsors who helped to offset 
conference expenses. Sponsors included:

Foley Equipment who sponsored the Exhibition Vendor 
Showcase & Reception
Johnson County as Host Sponsor

The Victor L. Phillips Co. representatives were among 
several businesses who provided prizes for the vendor 
bingo game.

I enjoyed Mark Holland. I also liked the 
Exhibition being an open time. It was 
nice to visit with vendors without having 
to rush off to a breakout. I also enjoyed 
the opening with Randall Allen. I think he 
spoke right on point regarding websites and 
marketing of our communities.  
– Attendee Survey Respondent
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benefit-to-cost (b/c) analyses to determine the 
results of various alternatives for some generalized 
typical bridge sites. The analyses were conducted 
using the Roadside Safety Analysis Program 
(RSAP), a probability-based encroachment tool 
that predicts crash costs associated with roadside 
features.

The results of the study indicate it is not cost 
effective to install high cost bridge rail and 
approach guardrail in certain circumstance. These 
recommendations allow installation of a non-tested 
bridge rail design with no approach guardrail if 
the structure meets all of the conditions outlined 
below.
1. The bridge is on a road functionally classified 

as a Local Road.
2. Traffic volume is less than or equal to 100 vpd.
3. The approach roadway is a two-wheel path 

road.
4. Roadway surface on the approaches is gravel, 

sand, or dirt.
5. Maximum length of bridge is 100 feet.

6. The new structure shall be no less than 24 feet 
wide.

7. The bridge is not on or adjacent to a curve or 
intersection.

8. A Type 3 object marker shall be installed at 
each end of the bridge rails.

Standard corral bridge rail and crash-tested 
approach guardrail is not only expensive but is 
hard to make work on modular bridges which 
are typical on low-volume roads. The KDOT 
study seems to justify past practice as well as 
new construction if the eight listed criteria are 
followed. Thanks to Ron Seitz and Tod Salfrank 
for their work; it benefits both the counties and the 
travelling public. n

If you like roads, and who doesn’t, you may be 
interested in my twice monthly email on current 
road issues and road items of statewide interest. 
If you would like to receive these emails just send 
me an email request with position, and county or 
company at bowers@kansascounties.org.

http://www.foleyeq.com
http://www.essvote.com
mailto:bowers@kansascounties.org

