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Disclaimer & Background

Å This document is intended to be a guide for planning-level decisions concerning safety 

issues and subsequent potential improvements at rural expressway intersections.  It is 

NOT a design guide.  It simply presents the gamut of safety treatment options and 

available strategies that have been employed in an attempt to reduce the number and 

severity of collisions at unsignalized rural expressway intersections.

Å This document should only be used as a tool for considering safety treatment options 

at rural expressway intersections.  It is meant to aid transportation agency 

management in selecting the most appropriate rural expressway treatment to address 

the particular safety issue they are facing.

Å This document is a quick reference companion to the ñRural Expressway Intersection 

Safety Toolboxò.1 More details on each strategy can be found within the contents of 

that document.

Å Treatment strategies have been categorized within 9 emphasis areas (A through I) 

similar to those within NCHRP 500, Volume 5 2; however, the focus here is directly on 

unsignalized rural expressway intersections rather than unsignalized intersections in 

general.  Some strategies may qualify for multiple categories, but have been placed in 

the category judged to be the most applicable.
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Definitions

Å Effectiveness
The effectiveness of the various strategies have been rated as either proven, tried, or experimental 
based on the NCHRP 500 Series2 definitions given below:

ï Proven (P) = Strategies used in multiple locations for which properly designed safety evaluations have 
been conducted showing the treatment to be effective.  These strategies may be employed with a good 
degree of confidence, but with the understanding that any application may lead to results that vary 
significantly from those found in previous evaluations.

ï Tried (T) = Strategies implemented at a number of locations and may even be accepted as standard 
practice, but for which there have NOT been found valid safety evaluations.  While there can be some 
degree of assurance that implementation will not likely have a negative impact on safety, these 
strategies should be applied with caution.  Users should carefully consider the ñconcerns addressedò 
and the ñpotential applicationò attributes and relate them to the specific site conditions for which they are 
being considered.

ï Experimental (E) = Strategies that have been suggested and at least one agency has tried on a small 
scale in at least one location.  These strategies should only be considered after others have been 
determined to be inappropriate or unfeasible.  Their implementation should initially occur using a very 
controlled and limited pilot study including a properly designed evaluation component.

Å Cost
Project costs will vary considerably and are affected by local conditions.  Costs have been rated on a 
four-point scale of low, moderate, high, and extreme.  Specific dollar value ranges are not associated 
with these rankings.  They are a general scale meant to reflect costs relative to the other treatments.

Å Time
Treatment implementation timeframes will also vary based on numerous factors.  The three-point 
timeframe scale of short (< 1 Year), medium (1-2 Years), and long (> 2 Years) is provided as a 
general guide to reflect project timelines relative to the other treatments.
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Treatment List
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CONCERNS ADDRESSED VS EFFECTIVENESS

CONCERNS ADDRESSED VS COST
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CONCERNS ADDRESSED VS TIME
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CONCERNS ADDRESSED VS EFFECTIVENESS, COST, & TIME
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The primary purpose of rural expressways is to provide mobility.  Access is 

secondary, but necessary.  This is a difficult balance to achieve.  Managing and 

protecting the partial access control rights on rural expressways is a key factor in 

the safety of these facilities.  The intent of the strategies presented in this 

category are to provide more stringent access control, thereby improving the 

safety of existing access points and preserving the high-speed mobility of rural 

expressway corridors.

Category A:

Improve Management of Access

INTERSTATE or 

FREEWAY

RURAL 

EXPRESSWAY

Green Book3 Exhibit 1-5

A3:  Convert Expressway Corridor to Freeway

A2:  Convert Single At -Grade Intersection

to Interchange

A1:  Close Low Volume Intersections &

Connect via Frontage Roads
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A1:  Close Low Volume Intersections 

and Connect via Frontage Roads

EFFECTIVENESS:  TRIED

Highly site dependent, 

depending on the number of 

intersections closed and the 

total minor road volume 

entering the remaining 

intersection6.

COST:  MODERATE

TIME:  1-2 Years

T

DESCRIPTION: Involves closing 

closely spaced, low-volume 

intersections and providing 

expressway access via a single 

remaining intersection and 

frontage or backage roads.

CONCERNS ADDRESSED: All 

intersection-related collisions, 

especially mainline rear-end & 

right-angle.

POTENTIAL APPLICATION: 

Intersections with a history of 

crashes in areas where there 

are more than 5 access points 

per mile4, or more than three 

over a span of 1600 ft5.

Green Book3 Exhibit 9-100(A)
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A2:  Convert Single At -Grade Intersection                 

to Interchange

DESCRIPTION:  Involves 

converting a single at-grade 

intersection to a grade-

separated interchange.  May 

also involve closing other 

nearby expressway 

intersections to force more 

traffic through the interchange.

CONCERNS ADDRESSED: All 

intersection-related crashes 

(particularly severe right-angle) 

and delay on minor roadway 

approaches.

POTENTIAL APPLICATION:

High volume expressway 

intersections (with total minor 

roadway entering volumes 

around 2,000 vpd) with a history 

of severe crashes7.  In addition, 

Chapter 10 of the AASHTO 

Green Book3 describes six 

general interchange warrants.

EFFECTIVENESS:  PROVEN

å 42% reduction in total crashes8, 

30% to 60% reduction in 

fatal/serious injury crashes8,9.

COST:  EXTREME

TIME:  > 2 Years

P

CAUTION:  The mix of at-grade intersections and 

grade separated interchanges this practice may 

create along a corridor may violate driver 

expectations.  See Strategy A3 as an alternative.  

Strategy C7 may be a less costly alternative and 

should also be examined.
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A3:  Convert Expressway Corridor to Freeway

DESCRIPTION:  Involves 

upgrading an expressway 

corridor to full access control 

by eliminating all at-grade 

access points and 

constructing grade 

separations/interchanges at 

key locations.

CONCERNS ADDRESSED: All 

intersection-related crashes 

(especially severe right-angle) 

and delay on both mainline 

and minor roadways.

POTENTIAL APPLICATION: 

Corridors with mainline traffic 

volumes approaching 10,000 

vpd or a history of severe 

crashes at intersections10.  

May be most appropriate for 

urban fringe and bypass 

corridors.

EFFECTIVENESS:  PROVEN

å 30% to 60% reduction in 

fatal and serious injury crashes9.

COST:  EXTREME

TIME:  > 2 Years

P
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Category B:

Choose Appropriate Intersection 

Traffic Control

The type of traffic control chosen for an intersection has a strong influence on the 

frequency, severity, and type of crashes that occur at an intersection.  The 

strategies within this category focus strictly on selecting the appropriate traffic 

control for rural expressway intersections and do not include strategies which 

alter intersection geometrics.
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B1:  Convert Intersection to All -Way Stop -Control

B2:  Provide Signalization



EFFECTIVENESS: TRIED

å 47-64% reduction in total 

intersection crashes8,12,13.

COST: LOW

TIME: < 1 Year

T

Standard Control
MUTCD11 Figure 2B-16 All-Way Stop Control

DESCRIPTION:  Involves 

converting a two-way stop-

controlled expressway 

intersection (base traffic control 

condition) to an all-way stop-

control condition.

CONCERNS ADDRESSED: High 

frequency of severe right-angle 

crashes and excessive minor 

road delays.

POTENTIAL APPLICATION: 

Intersections with history of 

right-angle and turning crashes, 

moderate/relatively balanced 

traffic volumes on all 

approaches2, and a relatively 

narrow median width.

CAUTION:  Potential drawbacks to this 

treatment include expressway driver 

expectancy violation, reduced  expressway 

mobility (delays), & trade-off with right-angle to 

rear-end crashes.

B1: Convert Intersection to All -Way Stop Control
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B2: Provide Signalization

DESCRIPTION: Involves 

installing traffic signals at a 

previously unsignalized

intersection.

CONCERNS ADDRESSED: 

High frequency of severe 

right-angle crashes with 

excessive minor road delays.

POTENTIAL APPLICATION: 

Medium to high-volume 

unsignalized intersections 

where all other less 

restrictive forms of traffic 

control have been 

considered.  Preferably, the 

median width would be less 

than 60 feet3.  Larger median 

widths would require 

separate signals for each 

roadway of the divided 

highway.

EFFECTIVENESS: TRIED

Traffic signals generally increase crash 

rates, but reduce severity as a result of 

trading off right-angle for rear-end 

collisions (å 77% right-angle reduction

and å 58% increase in rear-end)8.  

However, great variability in their safety 

effects have been observed14. 

COST: MODERATE

TIME: 1-2 Years

T

CAUTION:  Avoid installing signal 

control on rural expressways 

whenever possible2,3.  Signals 

reduce expressway mobility, violate 

expressway driver expectancy, & 

increase the potential for severe 

rear-end crashes and red-light 

running.  As a result, some highway 

agencies prohibit the installation of 

traffic signals on rural expressways 

due to the delays caused to 

through expressway traffic2,7.
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Category C:

Reduce Conflict Points Through 

Geometric Design Improvements

Decreasing the number of conflict points at an intersection can reduce the frequency 

and severity of intersection crashes.  The strategies within this category focus strictly 

on geometric improvements which reduce or relocate intersection conflict points and/or 

change the type of vehicle-vehicle conflicts that can occur at a typical rural expressway 

intersection.  Treatments C2 through C6 are good applications for high growth corridors  

as they lend themselves to two-phase signal operation if traffic signals are needed in the 

future.  As such, placement of median openings & U-turns should consider future signal 

coordination.
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C7:  Convert to One -Quadrant Interchange

C6:  Convert to Offset T -Intersection

C5:  Convert to J -Turn Intersection (JTI)

C4:  Provide Directional Median Opening

C3:  Convert to U -Turn Intersection

C1:  Provide or Lengthen Expressway Left/Right -Turn Lanes

C2:  Close Median Crossovers (Right -In, Right -Out Access Only)




















































































