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• Growing interest in all-way stop conversion

– Low cost 

– Quick to implement

– Treats pattern of high severity frontal impact crashes

• Few current, up-to-date studies quantifying safety 
benefits  

• Goal: Develop crash reduction factors that reflect 
North Carolina conditions and decision-making

Introduction
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1. What is the reduction in total and target crashes at 
intersections converted to all-way stop control?

2. Is there a difference in crash reductions when all-
way stop intersections are equipped with a flashing 
beacon?

3. What role do intersection volume and approach 
speed limits play in crash reductions at converted 
intersections?

Evaluation Objectives
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Site Selection
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53 All-Way Stop Intersections



Total, Frontal Impact, Injury, & “Ran Stop Sign” Crashes –

• Target: Frontal Impact Crashes occurring in the 
intersection or related to the intersection.

• Injury crashes include both fatal & non-fatal injury 

crashes.

• “Ran Stop Sign” crashes defined as a crash in which the 

officer noted that the vehicle disregarded the stop sign 
or it could be reasonably inferred from the speeds at 

impact that the vehicle did not stop at the stop sign.

Crash Types Analyzed
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Crash Analysis Results

“+/-” notation indicates the standard deviation of an estimated value.

Group 1: 
Without Flashers
Group 2: 
With Flashers in Both 
Before & After Periods
Group 3: 
Flashers Installed
With All-Way Stop
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Recommended
CRF’s:

Total: -68%

Injury: -77%

FI: -75%

Ran Stop: -15%



Crash Analysis Results
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Total Crashes (All Sites)

Predicted After Period Crashes 977

Actual After Period Crashes 312

Predicted – Actual Crashes 665

Injury Crashes (All Sites)

Predicted After Period Crashes 481

Actual After Period Crashes 111

Predicted – Actual Crashes 370

Frontal Impact Crashes (All Sites)

Predicted After Period Crashes 812

Actual After Period Crashes 201

Predicted – Actual Crashes 611



Naïve Before and After Analysis (All Sites):

Rear End Crashes +6.2% +/- 22.3%

Ran Off Road Crashes -46.9% +/- 12.2%

Other Crashes +5.9% +/- 24.1%

Crash Analysis Results
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Crash Analysis Results:
2 Months After Installation*
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Before 
Period

2 Months 
After Installation

After 
Period

Total Crashes/Yr 4.3 (598) 2.3 (12) 1.2 (151)

Injury Crashes/Yr 2.5 (337) 1.2 (6) 0.5 (60)

* Using 31 sites with specific installation dates



Before and After Crash Diagrams
Salisbury St at 
Hardison St/Davie St

Davie County

Division 9

Approach Speeds: 35 

Entering AADT: 8500

Volume Split: 56%/44%

Non-Flasher

BEFORE

AFTER



Before and After Crash Diagrams
Courtland Rd at 
Harkey Rd

Lee County

Division 8

Approach Speeds: 35

Entering AADT: 6900

Volume Split: 64%/36%

Flasher

BEFORE

AFTER



Before and After Crash Diagrams
Harris Rd/Oak St at 
Wall Rd

Wake County

Division 5

Approach Speeds: 35/45

Entering AADT: 4800

Volume Split: 56%/44%

Non-Flasher

BEFORE

AFTER



Before and After Crash Diagrams
Honeycutt Rd at 
Brassfield Rd

Wake County

Division 5

Approach Speeds: 45

Entering AADT: 5300

Volume Split: 62%/38%

Non-Flasher

BEFORE

AFTER



Before and After Crash Diagrams
Kerley Rd at Mt Sinai 
Rd

Durham County

Division 5

Approach Speeds: 45

Entering AADT: 4200

Volume Split: 59%/41%

Non-Flasher

BEFORE

AFTER



Before and After Crash Diagrams
Bethany Rd at 
Freedom Mill Rd

Gaston County

Division 12

Approach Speeds: 45

Entering AADT: 5100

Volume Split: 55%/45%

Non-Flasher

BEFORE

AFTER



Before and After Crash Diagrams
Hopewell Church Rd 
at Welborn Rd

Randolph County

Division 8

Approach Speeds: 50/55

Entering AADT: 5000

Volume Split: 64%/36%

Flasher

BEFORE

AFTER



Before and After Crash Diagrams
Shannon Rd at Old 
Lowery Rd

Robeson County

Division 6

Approach Speeds: 55

Entering AADT: 3400

Volume Split: 60%/40%

Flasher

BEFORE

AFTER



Influence of Speed Limits
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Relationship between Speed Limits & Total Crashes at Treatment Sites 
All Locations

-52% -67% -78%



Influence of Speed Limits
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Relationship between Speed Limits & Total Crashes at Treatment Sites 
Group 1 Locations (Non-Flasher)

-33% -66% -73%



Additional Signing & Marking
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Rural, 45 mph Location – 2 Weeks Post Installation

New Traffic Pattern 
Signs & DMS

First Set of       
Stop Ahead Signs

Stop Ahead Marking

Dual Stop Signs & 
Stop Marking

Second Set of       
Stop Ahead Signs

1

2

3

4



Safety Effect of Flashers
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Percent of Sites with Moderate to High 

Approach Speed Limits:

Group 1: 58% 

Group 2: 87%  

Group 3: 75%

Group 1: 
Without Flashers
Group 2: 
With Flashers in Both 
Before & After Periods
Group 3: 
Flashers Installed 
With All-Way Stop



Influence of Intersection AADT on Crash Reductions at Treatment Sites 

Influence of Entering AADT
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Influence of Minor Road Volume Share on Crash Reductions at Treatment Sites 

Influence of Volume Share
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Typical Installation Cost
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Benefit-Cost Analysis Example
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Hopewell Church Rd at Welborn Rd, Randolph County

All-Way Stop with Overhead Flasher
INSTALLATION DATE: 7/28/2004

Contract = $7000
Utilities = $1000
PE = $1500
TOTAL = $9500

B/C = 11.28/1



Benefit-Cost Analysis Example
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Courtland Rd at Harkey Rd, Lee County

All-Way Stop w/Overhead Flasher & Two Solar Powered Stop Sign Flashers
INSTALLATION DATE: 3/19/2003

Spot Safety $10,000 +
Overhead Flasher $5000
ESTIMATED TOTAL = 
$15,000

B/C = 20.88/1



Benefit-Cost Analysis Example
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Honeycutt Rd at Brassfield Rd, Wake County

All-Way Stop 
INSTALLATION DATE: 12/3/2003

ESTIMATED 
TOTAL = $5,000

B/C = 86.11/1



Before & After Delay Studies
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Two Locations:

• Junction at Ferrell in Durham Co.

• Cornwallis at Josephine/ Shiloh in Johnston Co.



Before & After Delay Studies

After Period Site Photos

Before Period 
Collision Diagram

Converted April 7,  2009
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Junction at Ferrell, Durham Co.

Approach Speeds: 45

Entering AADT: 5900

Volume Split: 
65%/35%

Before After
Percent Reduction (-)/ 
Percent Increase (+)

Total Crashes/Yr 8.3 2.4 -71%

Injury Crashes/Yr 5.7 0 -100%



Before & After Delay Studies
Junction at Ferrell in Durham Co : AM PEAK

4/22/09

11/3/08
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Before & After Delay Studies
Junction at Ferrell in Durham Co : PM PEAK

11/3/08

4/22/09
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Before & After Delay Studies
Cornwallis at Josephine/ Shiloh, Johnston Co.
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After Period Site Photos

Converted October 30,  2008

Before Period 
Collision Diagram

Approach Speeds: 45

Entering AADT: 8400

Volume Split: 
75%/25%

Before After
Percent Reduction (-)/ 
Percent Increase (+)

Total Crashes/Yr 4.0 2.4 -40%

Injury Crashes/Yr 3.0 0.8 -73%



Before & After Delay Studies

Cornwallis at Josephine/Shiloh in Johnston Co: AM PEAK

10/27/08

11/12/08
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Before & After Delay Studies

10/27/08

11/12/08

Cornwallis at Josephine/Shiloh in Johnston Co: PM PEAK

NCDOT Transportation Mobility & Safety Division



Delay and LOS Analysis
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Recommended Crash Reduction Factors:

Total Crashes -68%

Injury Crashes -77%

Frontal Impact Crashes -75%

Ran Stop Sign Crashes -15%

Conclusions
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� Substantial reductions in total and target crash frequency 
& severity (no after-period fatalities at 53 sites)

� No noticeable increase in rear end crashes

� Overall decrease in “ran stop sign” crashes and much 
lower speeds at impact

� Effective at a wide range of AADT & volume share

� Greater reductions at higher speed limit sites

� Greater reductions at flasher sites

� Additional signing and marking likely contributes to 
greater crash reductions

� Extremely cost effective from a safety standpoint

� Increase in intersection delay

Conclusions
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QUESTIONS?

Presentation & Report Soon Available 
at

http://www.ncdot.org/doh/preconstruct/
traffic/safety/Reports/completed.html

Contact info:
clsimpson@ncdot.gov

919-662-4607


