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Webinar Resource Documents

• Have you downloaded for Today’s 
Webinar?  (-using the file share pod)

-PowerPoint Handout for Today’s Webinar
-FHWA Unsignalized and Signalized 
Intersections Countermeasures 
-Issue Briefs Sheet #8 Toolbox of 
Countermeasures – Crash Reduction 
Factors
- Intersection Crash Prediction 
Spreadsheet – Highway Safety Manual
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• Before the webinar starts or after, 
to download information/files, 
in the “Download these Files” file share pod, 
highlight each file and “Save to Your Computer”
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• to download, click on “pods”, then click on 
“File Share Pod” to open, then highlight 
each file you wish to download, then click 
on “Save to My Computer”
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Agenda – Intersection Safety 
Measures for Focus State Plans

• Status of Focus State Intersection 
Safety Implementation Plans

• Proven Key Countermeasures for Stop 
Controlled Intersections

• Proven Key Countermeasures for 
Signal Controlled Intersections

• Proven Key Geometric 
Countermeasures
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2006 U.S. National Total Crash 
Characteristics

100%1,747,485100%5,964,000Total

22%391,04720%1,181,848Signalized 
Intersection

34%588,61833%1,955,467
Stop and No 
Control 
Intersection

44%767,82047%2,826,900Non-Intersection

PercentNumberPercentNumber

Fatalities + Injury 
CrashesTotal CrashesCrash Type

53% 56%



7

Pennsylvania 2007 Traffic Fatalities

291
(20%)

8,657
(21% of 
nationwide 

total)

TOTAL 
INTERSECTION 
FATALITIES

156442,986TOTAL 
FATALITIES

PennsylvaniaUS
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http://www-nrd.nhtsa.dot.gov/departments/nrd-30 
/ncsa/STSI/USA%20WEB%20REPORT.HTM
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Systematic Approach to 
Intersection Safety

• Rather than focusing on only a few 
intersections with the highest number of 
crashes – “Top Down” (typical HSIP 
program)
• Systematic Approach focuses on the 
intersections with the majority of the 
crashes – “Bottom Up”
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FOCUS STATE 
Intersection Safety 

Implementation Plans

 Focus State Implementation Plans 
based upon the Systematic Approach

 analysis of intersection crash 
locations typically identify 40 to 50% of 
the total intersection crashes in a state 
occur at 10 to 15% of the intersections
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Table 23: Total Crashes – Missouri State Rural Roads - Signalized TCD - 2002-2007

Systematic Approach to Intersection 
Safety- Example:

For Missouri for 2002-2007, 73.34% of all signalized 
intersection crashes occurred at 123 or 22.1% of the total of 
557state signalized intersections with 10 or more crashes

100.00%4,107 100.00%557 557 Total

100.00%4,107 100.00%557 210 1

94.89%3,897 62.30%347 77 2

91.14%3,743 48.47%270 43 3

88.00%3,614 40.75%227 31 4

84.98%3,490 35.19%196 73 5 - 9

73.34%3,012 22.08%123 56 10 - 19

54.98%2,258 12.03%67 36 20 - 29

34.26%1,407 5.57%31 23 30 - 49

13.95%573 1.44%8 8 50 and greater

PERCENTCRASHESPERCENTINTERSECTIONS

CUMULATIVECUMULATIVE
NUMBER OF 

INTERSECTIONS
NUMBER OF CRASHES 

PER INTERSECTION
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Systematic Approach to Intersection 
Safety- Example:

For Indiana in 2005, 58.75% of all intersection crashes 
occurred at 503 or 15.4% of the total of 3,264 state 
urban signalized intersections with 10 or more crashes
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FOCUS STATE 
Intersection Safety 

Implementation Plans
Workshops conducted in 10 states to date:

 Indiana
 Tennessee
 Georgia
 Louisiana
 Florida
 Arizona
 Louisiana

 South Carolina
 Mississippi
 Missouri
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Systematic Approach to 
Intersection Safety by the States:
• 8 states have developed Implementation Plans for 
Systematic Approach to Intersection Safety 
• 7 states are actively reviewing the identified 
intersections and conducting engineering field 
reviews.
• 7 states have revised their engineering standards 
to provide for enhanced low cost signing and 
marking and for signal head per lane with back 
plates
• 2 states have let contracts for the first year annual 
element for systematic improvement 
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FOCUS STATE 
Intersection Safety 

Implementation Plans
Implementation Plans approved in 5 states to 
date:

 Louisiana
 Florida
 South Carolina
 Missouri
 Mississippi



18

FOCUS STATE 
Intersection Safety 

Implementation Plans
2 states have let/are letting contracts for 
Systematic Improvement:

 Louisiana
 South Carolina 
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FOCUS STATE 
Intersection Safety 

Implementation Plans
South Carolina’s Systematic Approach:

 Estimated 194,000 intersections in
South Carolina

 44% of the intersection crashes 
occurred at 1.3% of the intersections 
(5 or more crashes in 5 years)
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FOCUS STATE 
Intersection Safety 

Implementation Plans
South Carolina:
Results for the first 91 intersections improved (2004) 3 
years of “after” intersection crash data compared to 3 
years of before crash data:
 Total crash reduction of 54.7%
 Severity Index reduction of 54.5%
 Injuries reduced by 34.8% and 
 Fatalities reduced by 75% 
 Average Benefit to Cost ratio of 385 
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FOCUS STATE 
Intersection Safety 

Implementation Plans
South Carolina:
 will complete statewide replacement of traffic signal 
heads with LED’s + Backplates this year
 let a contract for improvement of 2,200 
intersections in June as the first year of a 3 year 
Implementation plan
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Questions?

FOCUS STATE 
Intersection Safety Implementation 

Plans
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Appendix:  FHWA 
Intersection Safety 
Issues Briefs #8 –
Toolbox of 
Countermeasures

Intersection Safety 
Countermeasures
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Unsignalized and Signalized 
Intersection Safety Strategies

Intersection Safety 
Strategies 

 Individual Strategy Sheets for 
each of the 49 Unsignalized 
Intersection Strategies

 from NCHRP 500 – Volume 
5: A Guide for Addressing 
Unsignalized Intersection 
Collisions

 Individual Strategy Sheets for 
each of the 28 Signalized 
Intersection Strategies
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Systematic Approach to 
Intersection Safety

Application of low cost measures: 
• Signing and 
• Marking and 
• Minor Signal Visibility measures 

- Rather than high cost geometric 
reconstruction of intersections
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The Two Overall Principles for 
Design and Operation of 

Intersections:

 Clarify

 Simplify
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Systematic Approach to Improving 
Intersection Safety

Warning

Guide

Regulatory 
Right-of-Way

 The BASIC Elements of 
Applying Clarify and 
Simplify



28

Applying “Clarify” and 
“Simplify”:

 Provide info in advance of where it is 
needed (warning + navigation)
 “Spread” decisions 

 Keep workload at “medium” level

 Maximize visibility of warning and 
Stop signs + beacons
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Clarify and Simplify Example:
Warning

Signal 
Control of 2 
rural State 
Highways
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Guide

 Signal 
Control of 2 
rural State 
Highways

Clarify and Simplify Example:
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Guide

 Signal 
Control of 2 
rural State 
Highways

Clarify and Simplify Example:
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 Signal 
Control of 2 
rural State 
Highways

Lane Use 
Signing -
Overhead

Clarify and Simplify Example:
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Signal Head 
per Lane

Supplemental 
Far Side 
Signal Head

 Signal 
Control of 2 
rural State 
Highways

Clarify and Simplify Example:
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Low Cost Signing Example:
Warning

Greenwood, SC
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Guide

Greenwood, SC

Low Cost Signing Example:
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Guide

Greenwood, SC

Low Cost Signing Example:
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Greenwood, SC

Low Cost Signing Example:
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Questions and Discussion
Applying Clarify and Simplify
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Warning Signing Countermeasures:

Purpose: …to 
call attention to  
unexpected 
conditions and 
to situations 
that might not 
be readily 
apparent to 
road users

1.A Advance Warning Signs
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“ALERTing” Drivers - Warning Signs for 
Stop Controlled Intersections:

1.  Advance Warning Signing 
A.  for Unexpected Conditions
B.  for Intersections
C.  Enhanced Advance Warning 
D.  for Right-of-Way Controls
E.  Flashers for Intersection Warning

2. Advance Transverse Rumble Strips
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Warning Signing Countermeasures:
1.B Advance Intersection Warning Signs

CRF = 30% Urban

CRF = 40% Rural

*NCHRP 500, Objective 17.1 
E1 – Improve Visibility of 
Intersections by providing 
enhanced signing

Tried
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Advisory Speed Plaques
Street Name Signs
Unexpected Conditions

Warning Signing Countermeasures:

Supplemental Plaques 
and Auxiliary Signs

1.B Advance Intersection Warning Signs

*NCHRP 500, Objective 17.1 E1 – Improve Visibility of 
Intersections by providing enhanced signing
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1. C.  Enhanced 
Countermeasures 
for Intersections 
on Curves
- Add Location of 
Side Roads

Warning Signing Countermeasures:
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Advance Warning Countermeasures:

A. Increasing the size 
B. Doubling-up of a standard regulatory, warning, or guide sign 

by adding a second identical sign on the left-hand side of the 
roadway.

C. Adding a solid yellow or fluorescent yellow rectangular 
“header panel” above a standard sign

D. Adding a NEW plaque (see Section 2C.67) above a new 
standard regulatory or warning sign, for a period of time 
determined by engineering judgment, to call attention to the 
new sign.

E. Adding one or more red flags (cloth or retroreflective sheeting)
above a sign

F. Adding a solid red or fluorescent red strip of retroreflective 
sheeting at least 75 mm (3 in) wide around the perimeter of a 
standard regulatory sign.  

Section 2A.15 Enhanced Conspicuity for Signing 
– January 2, 2008 Notice of Proposed Rule 
Making 
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G. Adding a solid yellow, a solid fluorescent yellow, or a 
diagonally striped black and yellow (or black and fluorescent 
yellow) strip of retroreflective sheeting at least 75 mm (3 in) 
wide around the perimeter of a standard warning sign.  

H. Adding a warning beacon (see Section 4L.03) to a standard 
regulatory (other than a STOP or a Speed Limit sign), warning, 
or guide sign.

I. Adding a speed limit sign beacon (see Section 4L.04) to a 
standard Speed Limit sign.

J. Adding a stop beacon (see Section 4L.05) to a STOP sign.
K. Adding light emitting diode (LED) units within the symbol or 

legend of a sign or border of a standard regulatory, warning, or
guide sign

L. Using other methods that are specifically allowed for certain 
signs as described elsewhere in this Manual.

Section 2A.15 Enhanced Conspicuity for Signing 
– January 2, 2008 Notice of Proposed Rule 
Making 

Advance Warning Countermeasures:
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Warning Signing Countermeasures:
1.C Enhanced Warning Signing 

Fluorescent 
Yellow 

*NCHRP 500, 
Objective 17.1 E1 –
Improve Visibility of 
Intersections by 
providing enhanced 
signing
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Warning Signing Countermeasures:

• Increasing 
Size of Sign 
36” x 36”
rather than 30”
x 30”

*NCHRP 500, Objective 17.1 E5 –
Install larger warning signs at 
Intersections 

1.C Enhanced Warning Signing



48

Warning Signing Countermeasures:

1.C Enhanced 
Warning 
Signing 

• Increasing Size 
of Sign by 
Mounting        on 
Large 
Background

NCHRP 500, Objective 17.1 E5 –
Install larger warning signs at 
Intersections
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1.Warning

All-Way Stop 
of 2 rural State 
Highways

Enhancing Clarify & Simplify
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2. Enhanced 
Warning

All-Way Stop 
of 2 rural State 
Highways

“Double-Up”
CRF = 31%

Enhancing Clarify & Simplify
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Doubled-Up 
Stop 
Aheads

Greenwood, SC

Enhancing Clarify & Simplify
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Enhanced Advance Warning Signing for Right-
of-Way Controls – “Doubling-Up”

2 Pairs of 
Doubled up 
Stop 
Aheads

Cass CO, IL

Enhancing Clarify & Simplify
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Flashers for Intersection Warning Signs

Stop Ahead 
with Flasher

Tried

CRF= 25%
All Crashes 

Enhancing Clarify & Simplify
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3. Enhanced 
Warning

All-Way Stop 
of 2 rural State 
Highways

Warning Beacons
CRF = 25%

Enhancing Clarify & Simplify
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1.D STOP AHEAD Pavement Markings    

CRF = 15%

Enhancing Clarify & Simplify
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 Add 
Advance 
Transverse 
Rumble 
CRF = 28%

All-Way Stop 
of 2 rural State 
Highways

2. Enhanced 
Warning

Enhancing Clarify & Simplify
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Warning Sign Countermeasures:

Questions?
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STOP Control Intersection 
Countermeasures:

1. Increase Size
2. Add Retroreflective Sleeves to posts
3. Double-Up
4. Enhance Visibility (stop sign on 

island)
5. Overhead Placement
6. Stop Beacons
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STOP Control Intersection 
Countermeasures:

1.  Increase Size

Oversized  
STOP Signs 

*NCHRP 500, 
Objective 17.1 E5 –
Install larger 
regulatory signs

CRF = 19%
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Regulatory 
Right-of-Way


“Oversize”
Stop Sign

Greenwood, SC

STOP Control Intersection 
Countermeasures:
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2. Retroreflective sleeves 
and flags 
“Flagging”

Sleeve

STOP Control Intersection 
Countermeasures:
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3.  “Double-Up”

“Doubled up”
Stop Signs –
Left and 
Right Hand 
Side of Two-
Lane Road

CRF = 11% total crashes
CRF = 55% Rt Angle Crashes

STOP Control Intersection 
Countermeasures:
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3.  “Double-Up”

“Doubled up”
Stop Signs

CRF = 11% total crashes
CRF = 55% Rt Angle Crashes

STOP Control Intersection 
Countermeasures:
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Regulatory 
Right-of-Way

 Position 
the Stop on 
an Island 
closer to 
the Driver’s 
approach

IL 123 & IL 97, IL

STOP Control Intersection 
Countermeasures:
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STOP Control Intersection 
Countermeasures:

4. Enhance 
visibility

(Stop Sign in 
Island)

Two Stop Signs

NCHRP 500, 
Strategy 17.1 E3 –
Install Splitter 
Islands on Minor 
Road Approaches
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4. Enhance 
Visibility

(Supplemental
Stop Sign 
in Island)

*NCHRP 500, 
Strategy 17.1 E3 –
Install Splitter 
Islands on Minor 
Road Approaches

STOP Control Intersection 
Countermeasures:
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5.  Overhead Mounted 
Stop Signs

*NCHRP 500, Strategy 
17.1 E8 – Overhead 
Mounted Stop Signs

STOP Control Intersection 
Countermeasures:
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6. Stop Beacons

*NCHRP 500, 
Strategy 17.1 E11 –
Flashing Beacons at 
Stop-Controlled 
Intersections

STOP Beacon Mounted 
on Top of Stop Sign

CRF = 30%

STOP Control Intersection 
Countermeasures:
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6. Stop Beacons
Overhead 
Simultaneous 
Flashing Stop 
Beacons

-Most 
Effective 
Application

STOP Control Intersection 
Countermeasures:
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5. Regulatory 
Right-of-WayStop Sign 

on outside 
of large 
right turn 
radius is 
too far out 
of center 
attention 
window of 
driver All-Way Stop 

of 2 rural State 
Highways

Applying Clarify and Simplify
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5. Regulatory 
Right-of-Way

 Add Stop 
Sign on 
Island to 
Enhance 
Visibility 
CRF = 11%
+ Right 
Hand 
Supplemen
tary Stop 
Sign All-Way Stop 

of 2 rural State 
Highways

Applying Clarify and Simplify
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7. STOP 
Beacon

 Add Stop 
Beacon 
CRF = 30%

All-Way Stop 
of 2 rural State 
Highways

Applying Clarify and Simplify
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Low Cost Marking Measures:
Sight Obstruction

Pond Branch & Nelly Wingard, SC
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Sight Obstruction

Low Cost Marking Measures:

Pond Branch & Nelly Wingard, SC
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Move Stop Bar Forward

Low Cost Marking Measures:
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- Move Stop Bars Forward

South Carolina
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STOP Control Intersection 
Countermeasures:

Questions?
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*NCHRP 500, 
Strategy 17.1 
E3 – Install 
Splitter Islands 
on Minor Road 
Approaches

 Install Splitter Islands on the Minor Road 
Approach to an Intersection

Injury Crashes
CRF = 45% – 3 approaches
CRF = 40% – 4 approaches

Low Cost Intersection Safety Measures:
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Low Cost Intersection Safety Measures
Concept 1 – Narrow travel lanes by striping on Main 
highway
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Low Cost Intersection Safety Measures
Concept 1 – Narrow travel lanes by striping on Main 
highway
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Low Cost Intersection Safety Measures
Concept 1 – Narrow travel lanes by striping on Main 
highway
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Low Cost Intersection Safety Measures
Concept 1 – Narrow travel lanes by striping on Main 
highway
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Low Cost Intersection Safety Measures
Concept 2 – Add splitter Island on side road 
approaches
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Low Cost Intersection Safety Measures
Concept 2 – Add splitter Island on side road 
approaches
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Low Cost Intersection Safety Measures
Concept 2 – Add splitter Island on side road 
approaches
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Low Cost Intersection Safety Measures
Concept 2 – Add splitter Island on side road 
approaches
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Low Cost Intersection Safety Measures:

Questions?

Contact Info:
fred.ranck@fhwa.dot.gov
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Intersection Lighting 
Countermeasures



89

• 27% of total traffic crashes occur 
under dark conditions

• 45% of traffic fatalities under dark 
conditions 

• Nighttime fatality rate is 3 times the 
daytime rate

• Nighttime crash rate is 1.6 times the 
daytime rate

Lighting and Safety
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Intersection Lighting Countermeasures
-37% of all intersection 
fatalities occur 
nighttime yet travel 
during nighttime is only 
27%
- nighttime intersection 
fatalities are out of 
proportion to exposure

NCHRP 500, Strategy 17.1 
E2-Improve Visibility of 
Intersection by Providing 
Lighting (P)
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Intersection Lighting Countermeasures
-Installation of lighting of 
rural intersections reduced 
crashes by 25 to 50%
(MN study)
- CRF = 30% (Elvik & 
Vaa)
- unlighted rural 
intersection had twice the 
number of crashes vs. 
lighted intersections (Iowa 
CTRE 2008 study)

NCHRP 500, Strategy 17.1 E2-Improve Visibility of 
Intersection by Providing Lighting (P)
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Intersection Lighting Countermeasures
-Iowa CTRE study of 232 rural unsignalized 
Intersections found the night to day crash ratio for 
lighted intersections was 0.39 vs. 0.61 for unlighted 
intersections
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Intersection Lighting Countermeasures

-Lighting of 
Intersection 
Approaches 
reduces twice the 
crashes as does 
just lights at 
Intersection 

RP-8-00 lighting design 
examples 
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Improving Safety of Intersections with 
Lighting:

Questions?

Contact Info:
fred.ranck@fhwa.dot.gov
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Signalized Intersection 
Countermeasures
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Signalized Intersection 
Countermeasures:
1.  Update Yellow Clearance Interval

All-Red TimeYellow Time

ITE Traffic 
Engineering 
Handbook

*NCHRP 500, 
Objective 17.2 
A2 – Optimize 
Clearance 
Intervals

NY study:
CRF =8% 
total  
crashes
CRF = 12% 
injury 
crashes
CRF = 39% 
ped crashes

NY study:
9% decrease 
in multi-
vehicle 
crashes
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Signalized Intersection 
Countermeasures:

1. Update Yellow Clearance Interval

*TTI, 
Bonneson, 
2003

*NCHRP 500, 
Objective 17.2 
A2 – Optimize 
Clearance 
Intervals

CRF = 15% total 
crashes
CRF = 30% right 
angle crashes
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Advanced 
Dilemma 
Zone 
Detection for 
Rural High 
Speed 
Approaches

2.  Advance Detection 

Signalized Intersection 
Countermeasures:

CRF = 39% Injury Crashes
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Advanced Dilemma Zone Detection for 
Rural High Speed Approaches:

*Bonneson, TTI, 2005
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Advanced Dilemma Zone Detection 
for Rural High Speed Approaches:

*Bonneson, 
TTI, 2005
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Signalized Intersection 
Countermeasures:
3. Improve Visibility (12” Indications, 

Supplemental heads)

CRF = 49% for change 
from pedestal position to 
mast arm position

CRF = 11% total crashes

CRF = 46% right angle 
crashes 

*NCHRP 500, Strategy 
17.2 D2: Improve Visibility 
of Signals

Increasing indications 
from 8” to 12”
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Signalized Intersection 
Countermeasures:
3. Improve Visibility (Additional Primary 

Head)
CRF = 28% total crashes

CRF = 35% right angle 
crashes 

CRF = 28% rear end 
crashes

*NCHRP 500, Strategy 
17.2 D2: Improve Visibility 
of Signals
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Signalized Intersection 
Countermeasures:

3. Improve Visibility (Signal Head per Lane)

CRF = 46% right 
angle crashes

4 heads for 4 lanes 1 head for 
1 Rt lane

1 head for 
1 Lt lane

*NCHRP 500, 
Strategy 17.2 
D2: Improve 
Visibility of 
Signals

CRF = 7% total 
crashes
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Signal Visibility – Example

Lakewood, CO
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Signal Visibility Example

Add Primary Head

Lakewood, CO
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Systematic Approach to Intersection 
Safety – Signal Visibility:

States with Policy of Signal Head per Lane:
 Florida (July 1, 2009)
 South Carolina
 Mississippi
 Louisiana
 Missouri
 Indiana
 Minnesota
 Illinois
 Ohio 
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Signalized Intersection 
Countermeasures:
5.  Add Back Plates

CRF = 13% total crashes
CRF = 50% right angle crashes

No Back Plates Back Plates
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Signalized Intersection Countermeasures:

5.  Add Back Plates

-50% reduction in RLR             
* Bonneson
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Systematic Approach to Intersection 
Safety – Signal Visibility:

 Signal Head per lane
 Backplates
 LED Indications

Columbia, SC

 SC dot in a series of projects is improving every 
traffic signal to LED indications with Backplates
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Systematic Approach to Intersection 
Safety – Signal Visibility:

 Signal Head per lane
 Backplates IL 64-Glendale Heights, IL
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Signalized Intersection Countermeasures:

5.  Add Back Plates Retro- reflectorized 
backplate
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Signalized Intersection Countermeasures:

5.  Add Retro-Reflectorized Back Plates

CRF = 15%
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Signalized Intersection 
Countermeasures:

Improve Visibility (Supplemental Signal Heads)
Supplemental 
Signal Head

48%
Reduction in 
Right Angle 
Crashes
Winston-Salem, NC
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Signalized Intersection Countermeasures:

Add Supplemental Signal Head(s)

LaPorte, Indiana
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Signalized Intersection Countermeasures:
Add Supplemental Signal Head(s)

Supplemental 
Near Left 
Signal Head
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Signalized Intersection Countermeasures:

Add Supplemental Signal Head(s)

Crest 
Vertical
Curve +
Right Hand 
Curve

Sight   
Distance 
is Limited 
By Noise
Walls
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Intersection Safety Example:

 Ohio – 90th Worst Intersection for State – 184 
crashes in 3 years



118

Apply two guiding principles for design 
and operation of an intersection:
 Clarify
 Simplify

Identify Underlying Crash Cause:
AIRS Crash Data identified 85% of 
Crashes were Red Light Running

Intersection Safety Example:
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 Removed 7 signs including 2 overhead 
guide signs from overpass

 Signal Heads Positioned over Lanes into 
Driver’s Line of Sight

 Lowered signal heads on Mast Arms

 Added Supplemental Left Hand Signal

 Added Back Plates to Signal Heads

Removed two street light poles

Intersection Safety Example:
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 4 month Period Before  – 15 Crashes 
 12 month Period After   - 7 Crashes

Intersection Safety Example:
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Improving Safety of Signalized 
Intersections:

Questions?

Contact Info:
fred.ranck@fhwa.dot.gov
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Intersection Geometrics 
Countermeasures

Session #4
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Geometric Features Related to 
Safety at Intersections

• Configuration - Number of Legs
• Access near Intersections
• Left and Right Turn Lanes
• Shoulder Widening
• Intersection Sight Distance
• Horizontal and Vertical Alignment
• Angle of Intersection (Skew) 
• Splitter Islands (Channelization)
• Intersection Designs - Roundabouts
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Number of Intersection Legs

• Intersections 
with more than 4 
approaches 
have crash rates 
2 to 8 times 
greater than 4 
approach 
intersections
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Cross intersection has 32 points, 
Offset T has 22 points

Unsignalized Intersections

NCHRP 500, Strategy 17.1 B4 
Convert 4-legged intersection 
to two Offset “T”s 

Potential Conflict 
Points

Comparison of 4-leg/3-leg 
Intersections
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Reduce Number of Intersection Legs

• Collision rates at offset 
pair of ”T” intersections 
37%- 43% of the crash 
rate of one 4-approach 
intersection

• Safety Benefits of “Offset 
T” intersections increases 
as minor road traffic 
increases

Consider for unsignalized intersections with very low 
through volumes on minor streets 
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Driveway Related Crashes

 75% of driveway 
related crashes 
involve a left 
turning vehicle –
either into the 
driveway or out of 
the driveway

NCHRP 500, Objective 17.1A – Improve Management 
of Access Near Unsignalized Intersections



128

Access Management –
Unsignalized Median Openings

“Access management 
strategies that increase U-turn 
volumes at unsignalized 
median openings can be used 
safely and effectively.”

“… there is no indication 
that U-turns at unsignalized 
median openings constitute 
a major safety concern.”
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Directional Median Opening for Left Turns 
from Major Road at 3-Leg Int

Type 4a—Directional Median Opening for Left Turns From 
Major Road at Three-Leg Intersection

*Average median opening accident rates for directional 
three-leg median openings are about 48 percent lower 
than for conventional three-leg median openings
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Directional Median Opening for 4-leg 
Intersection
Type 6—Directional Median Opening for 4-leg Intersection 
With Left-Turn Lanes

34th Street, Clearwater, Florida
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Directional Median Opening for 4-leg 
Intersection

Route 395, 
Carson City, 

NV

Type 6a—Directional Midblock Median Opening for Left Turns 
from Major Road at Four-Leg Intersection
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Type 6a—Directional Midblock 
Median Opening for Left Turns 
from Major Road at Four-Leg 
Intersection
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Left Turn Lanes in the Rural 
Highway Environment

• Left turn lanes 
remove stopped 
traffic from through 
lanes
mitigate rear-end 

conflict
enable selection of 

safe gap

*NCHRP 500, Strategy 17.1 B1 – Provide Left-Turn Lanes 

“Capacity” is generally not the issue
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Crash Reduction –
Presence of Left Turn Lanes

*NCHRP 500, Strategy 17.1 B1 – Provide Left-Turn Lanes 
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Crash Reduction –
Presence of Left Turn Lanes

*NCHRP 500, Strategy 17.1 B1 – Provide Left-Turn Lanes 
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Offset Left-Turn Lane Geometry

*NCHRP 500, Strategy 17.2 B1 – Provide Positive 
Offset for Left-Turn Lanes 
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Positive Offset for Left Turn Lanes
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Positive Offset for Left Turn Lanes

SC 329, Florence, South Carolina
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Positive Offset for Left Turn Lanes

SC 71, Florence, South Carolina
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Crash Reduction –
Presence of Right Turn Lanes

* NCHRP 500, Strategy 17.1 B6 – Provide Right Turn Lanes
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Signalized Intersection 
Geometry

US-1 (Two Notch) & Sparkleberry SC
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Honolulu HI

Large Radius Right Turn Lane Crash
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Honolulu HI

Driver can’t see gap
- Driver is relying on rear-view mirror
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Honolulu HI

Driver can’t see gap -> CRASH
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Right-Turn Slip Lane: 
Design for pedestrians

High speed, head turner 
low visibility of pedestrians

Wide 
Angle 

Old Way

2020 OO

55 to  60 
degree angle 
between  
vehicle 
flows.

Best 
Practice

Slower vehicle speeds, 
good visibility of 
pedestrians

Tighter 
angle

20
O

20
O
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Right-Turn Slip Lane - Details

Cut through
medians and 
islands for 
pedestrians

55 to 60 degree angle 
between vehicular flows.

Bicycle lane

25 to 40 feet 
radius depending 
on design vehicle

150 to 275 feet radius

One car length back

Long radius 
followed by short
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Roundabouts are alternatives to 
conventional intersections

*NCHRP 500, Strategy 17.1 
F3 – Provide Roundabouts 
at appropriate locations

• Number of conflicts is 
reduced

• Severe conflicts (angle) are 
eliminated

• Speed differentials are 
reduced or eliminated
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Roundabouts are Proven 
Safety-effective

*NCHRP 500, Strategy 17.1 
F3 – Provide Roundabouts 

Photos source: City of Portland, OR Web site
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Intersections Geometrics Countermeasures:

Questions?

Contact Info:
fred.ranck@fhwa.dot.gov


