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Subject Location 
 

 The treatment location includes the US 264 segments as shown above.  The study begins at the 
Wake County Line in Nash County (MP 0.00) and continues to 0.4 mile west of the US 264 
Alternate Interchange in Wilson County (MP 2.06).  The total segment length is 13.11 miles which 
consists of 11.05 miles in Nash County and 2.06 miles in Wilson County.  US 264 is a 2 lane fully 
controlled access bi-directional freeway with paved median shoulders and outside shoulders.  Wide, 
more than 100 feet, unprotected medians exist along this section, which varies between clear grass 
and wooded areas.  The speed limit is 70 mph. 

  
 Multiple TIP projects were completed on this section of roadway after the completion of W-4810.  

US 264 was included under Statewide TIP R-4401 which possibly provided guardrail rehabilitation 
and was let in September 2007.  Also, this entire segment was resurfaced and provided shoulder 
reconstruction by TIP R-5199 let in December 2009.   The following before-after analysis has been 
limited to three years to stop short of the TIP R-5199 installation.  The report also includes an 
independent one-year crash analysis review of the resurfacing project.  

W-4810 Location Map 
Source: Google Maps 

US 264 – Nash County 

US 264 
Wilson County 



 

 Project Information and Background from the Project File Folder 
 
The hazard elimination project improvement chosen was the installation of milled-in rumble strips 
on the median and outside shoulders of US 264.  This section of US 264 had experienced numerous 
run-off-road crashes resulting in fatalities, serious injury, and property damage.  The intended 
purpose of the improvement was to warn motorists when their vehicle drifts out of the travel lane 
and to alleviate the frequency of run-off-road crashes.   
 
The initial crash analysis was completed from August 1, 2000 to July 31, 2003 with 125 Total 
Crashes; 69 of which were Ran-Off-Road crashes.  The improvement was completed on December 
31, 2006 with a total cost of $111,000.  The projected B/C Ratio was 91.02:1. 
 
Location Photographs 
 

 
 
 
Naive Before and After Analysis 
 
After reviewing the project file folder along with all the crashes at the subject location, the crash 
data omitted from this analysis to consider for an adequate construction period was the calendar 
year of 2006.  The before period consisted of reported crashes from January 1, 2003 through 
December 31, 2005 (3 years); and the after period consisted of reported crashes from January 1, 
2007 through December 31, 2009 (3 years).  The ending date for this analysis was limited by the 
letting of TIP R-5199.  The before period ADT year was 2004 and the after period ADT year was 
2008.   
 

Source: Google Street View 
 

Typical Section of Treatment Area 
View near the Nash / Wilson County Line 



 

For the purposes of this evaluation, we assumed that there were no rumble strips present in the 
before period and continuous rumble strips present for the duration of the after period.  The 
treatment data consisted of all mainline crashes with a 0’ y-line.  Target crashes are lane departure 
crash types.  
 

 
           US-264: Nash / Wilson Counties, 13.11 Miles 
 

US-264 Both Directions Before After Percent Reduction (-)/ 
Percent Increase (+) 

Total Crashes – Both Directions 157 152 - 3.2 % 
Total Severity Index 8.24 6.74 - 18.2 % 
    
Lane Departure Crashes – Both Directions 96 75 - 21.9 % 
Lane Departure Severity Index 10.80 10.94 1.3 % 
    
Volume (2004, 2008) 17,000 22,600 32.9 % 

 
 
 

US-264 Both Directions Before After Percent Reduction (-)/ 
Percent Increase (+) 

Injuries       

Fatal Injury Crashes 5 4 - 20.0 % 
Class-A Injury Crashes 6 4 - 33.3 % 
Class-B Injury Crashes 14 18 28.6 % 
Class-C Injury Crashes 27 18 - 33.3 % 
Property Damage Only Crashes 105 108 2.9 % 

Contributing Factors    

Night Crashes 70 75 7.1 % 
Wet Road Crashes 33 36 9.1 % 
Alcohol Related 6 6 0.0 % 

Lane Departure Crash Types    

Angle 1 0 - 100.0 % 
Fixed Object 70 56 - 20.0 % 
Jackknife 1 0 - 100.0 % 
Movable Object 4 3 - 25.0 % 
Overturn / Rollover 11 4 - 63.6 % 
Parked Motor Vehicle 1 2 100.0 % 
Ran Off Road (Right) 4 1 - 75.0 % 
Sideswipe, Same Direction 4 9 125.0 % 

 
 
The following two tables divide the crash data for US-264 by direction of travel: 
 
 



 

US-264 Eastbound Before After Percent Reduction (-)/ 
Percent Increase (+) 

Total Crashes 74 91 23.0 % 
Total Severity Index 9.67 4.45 - 54.0 % 
Wet Crashes 12 26 116.7 % 

    
Lane Departure Crashes 44 43 - 2.3 % 

 
 

US-264 Westbound Before After Percent Reduction (-)/ 
Percent Increase (+) 

Total Crashes 83 61 - 26.5 % 
Total Severity Index 6.97 10.15 45.6% 
Wet Crashes 21 10 - 52.4 % 
    
Lane Departure Crashes 52 32 - 38.5 % 

 
The naive before and after analysis for US 264 in Nash / Wilson Counties resulted in an overall 3 
percent decrease in Total Crashes and an 18 percent decrease in the Total Severity Index.  There 
was also a 22 percent decrease in Target Lane Departure Crashes but a 1 percent increase in the 
Target Severity Index.   
   
The following graph is a representation of the Total / Target Crashes each year and how they relate 
the growth and decline of the ADT values:  

 

 



 

 
Results and Discussion 
 
From the tables above, the overall crashes appear to have remained fairly consistent with only a 3 
percent decrease in total crashes.  However, both lane departure crashes and the total severity index 
experienced a reduction near 20 percent each.  The graph also yields that total crashes and target 
lane departure crashes per year were reduced in 2007 to 2009 from their peak point in the before 
period during the calendar year of 2004.   
 
When the crash data was examined by direction, lane departure crashes remained consistent in the 
eastbound direction but experienced a 38.5 percent reduction for westbound vehicles.  Eastbound 
vehicles also saw a rise in total crashes and wet roadway collisions.  
 
The calculated benefit to cost ratio for W-4810 is 29.88 considering Total Crashes.  The benefit to 
cost ratio considering only Target Crashes is 21.70.  The benefits are calculated using the change 
in annual crash costs from the before to the after period.  Operational and other benefits related to 
the project are not considered in this analysis.  The costs of the project include the actual 
construction costs as well as the increase in annual maintenance costs when applicable. 
 
As the Safety Evaluation Group completes additional hazard elimination reviews for this type of 
countermeasure, we will be able to provide objective and definite information regarding actual 
crash reduction factors for this type of treatment. 
 
TIP R-5199 – 2010 Crash Data 
 
As previously stated TIP R-5199 was let in December 2009 as a resurfacing and shoulder 
improvement project along this section of roadway.  In the following tables, the comparison is made 
between crash data observed in the W-4810 “After Period” (3.0 year) to “After II Period” (1.0 year).  
The After II Period consists of data from January 1, 2010 to December 31, 2010 for the same US-
264 segment in Nash and Wilson Counties.  
 

R-5199: US-264 Both Directions 
After 

3.0 Yrs 
After II 
1.0 Yr 

Percent Reduction (-)/ 
Percent Increase (+) 

Total Crashes 152 82 N/A 
Total Crashes per Year 50.7 82.0 61.7 % 
Total Severity Index 6.74 3.55 - 47.3 % 
    
Wet Crashes 36 33 N/A 
Wet Crashes per Year 12.0 33.0 175.0 % 

    
Lane Departure Crashes 75 65 N/A 
Lane Departure Crashes per Year 25.0 65.0 160.0 % 

 
 
The naive before and after analysis for US 264 in Nash / Wilson Counties resulted in an overall 62 
percent increase in Total Crashes per year, a 175 percent increase in Wet Crashes per year, and 160 
percent increase in Lane Departure Crashes per year.  From the graph on the previous page, the 
ADTs along this segment have remained consistent through this four (4) year period.   



 

` 
The data is further examined by direction in the following tables. 
 

R-5199: US-264 Eastbound 
After 

3.0 Yrs 
After II 
1.0 Yr 

Percent Reduction (-)/ 
Percent Increase (+) 

Total Crashes 91 43 N/A 
Total Crashes per Year 30.3 43.0 41.9 % 
Total Severity Index 4.45 4.48 0.7 % 
    
Wet Crashes 26 19 N/A 
Wet Crashes per Year 8.7 19.0 118.4 % 

    
Lane Departure Crashes 43 34 N/A 
Lane Departure Crashes per Year 14.3 34.0 137.8 % 

 

R-5199: US-264 Westbound 
After 

3.0 Yrs 
After II 
1.0 Yr 

Percent Reduction (-)/ 
Percent Increase (+) 

Total Crashes 61 39 N/A 
Total Crashes per Year 20.3 39.0 92.1 % 
Total Severity Index 10.15 2.52 - 75.2% 
    
Wet Crashes 10 14 N/A 
Wet Crashes per Year 3.3 14.0 324.2% 

    
Lane Departure Crashes 32 31 N/A 
Lane Departure Crashes per Year 10.7 31.0 189.7 % 

 
 
The one-year (calendar year 2010) crash data for the After II Period indicates a significant increase 
in crashes.  The individual crash reports do not indicate that any collisions occurred in work zone 
conditions.  The data highlights that the amount of crashes per year doubled for lane departure 
crashes and wet roadway conditions during and since R-5199’s construction.   
 
HiCAMs indicates the project as being completed from April through July 2010.  The charts above 
clearly show that lane departure and wet road condition crashes have potentially been negatively 
affected by the construction of R-5199.  However, even with the influx of collisions, the severity 
index was almost reduced by 50 percent in the After II Period from the W-4810 evaluation.  
 
 
 
 
 



BENEFIT-COST ANALYSIS WORKSHEET - Total Crashes

LOCATION: US-264 BY:  JBS

COUNTY: Nash / Wilson DATE:  3/3/2011

FILE NO.: W-4810

  DETAILED COST: TYPE IMPROVEMENT - Rumble Strips

ITEMS TOTAL SERVICE CRF      ANNUAL COST

Construction $111,000 10 0.149 $16,542
$0 0 0.000 $0

Right-of-Way $0 0 0.000 $0

TOTALS $111,000 10 0.149 $16,542

ESTIMATED INCREASE IN ANNUAL MAINT. COST = $0
ESTIMATED INCREASE IN ANNUAL UTILITY COST = $0

TOTAL ANNUAL COST=  $16,542
TOTAL COST OF PROJECT= $111,000

  COMPREHENSIVE COST REDUCTION:

ESTIMATED NUMBER OF ANNUAL ACCIDENT DECREASES

TIME PERIOD YEARS K & A K & A B & C B & C PDO PDO ANNUAL
CRASHES CRASHES CRASHES CRASHES CRASHES CRASHES COSTS

PER YR PER YR PER YR

BEFORE 4.00 11 2.75 41 10.25 105 26.25 $2,050,375
AFTER 4.00 8 2.00 36 9.00 108 27.00 $1,556,100

 

  Annual Benefits from Crash Cost Savings $494,275
  

 
  NET AVG. ANNUAL BENEFITS = AVG. ANNUAL BENEFITS - TOTAL ANNUAL COST = $477,733  

  BENEFIT-COST RATIO = AVG ANNUAL BENEFITS/TOTAL ANNUAL COST = 29.88

TOTAL COST OF PROJECT    -  $111,000 COMPREHENSIVE B/C RATIO  - 29.88

BENEFIT-COST ANALYSIS WORKSHEET - Target Crashes

LOCATION: US-264 BY:  JBS
COUNTY: Nash / Wilson DATE:  3/3/2011

FILE NO.: W-4810

  DETAILED COST: TYPE IMPROVEMENT - Rumble Strips - Lane Departure Targets

ITEMS TOTAL SERVICE CRF      ANNUAL COST

Construction $111,000 10 0.149 $16,542
$0 0 0.000 $0

Right-of-Way $0 0 0.000 $0

TOTALS $111,000 10 0.149 $16,542

ESTIMATED INCREASE IN ANNUAL MAINT. COST = $0
ESTIMATED INCREASE IN ANNUAL UTILITY COST = $0

TOTAL ANNUAL COST=  $16,542
TOTAL COST OF PROJECT= $111,000

  COMPREHENSIVE COST REDUCTION:

ESTIMATED NUMBER OF ANNUAL ACCIDENT DECREASES

TIME PERIOD YEARS K & A K & A B & C B & C PDO PDO ANNUAL
CRASHES CRASHES CRASHES CRASHES CRASHES CRASHES COSTS

PER YR PER YR PER YR

BEFORE 4.00 9 2.25 35 8.75 52 13.00 $1,648,400
AFTER 4.00 7 1.75 29 7.25 39 9.75 $1,289,425

 

  Annual Benefits from Crash Cost Savings $358,975
  

 
  NET AVG. ANNUAL BENEFITS = AVG. ANNUAL BENEFITS - TOTAL ANNUAL COST = $342,433  

  BENEFIT-COST RATIO = AVG ANNUAL BENEFITS/TOTAL ANNUAL COST = 21.70

TOTAL COST OF PROJECT    -  $111,000 COMPREHENSIVE B/C RATIO  - 21.70
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Study Range:
Nash County MP: 0.00 - 11.05
Wilson County MP: 0.00 - 2.06

Total Length = 13.11 Miles
Crashes Above US-264 are Westbound Vehicles
Crashes Below US-264 are Eastbound Vehicles

0 0.9 1.80.45 Miles

Note: Crashes Mileposted to 
nearest 0.1 mile for visual clarity on diagram.

"

Hazard # W-4810
Nash / Wilson Counties

US-264 Bypass
BEFORE Period

1/1/2003 - 12/31/2005
Total Crashes

Crash Severity Diagram

NC Department of Transportation
Division of Highways

Mobility and Safety Division
Traffic Safety Unit

Date: 3/8/2011
J. Schronce
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Note: Crashes Mileposted to 
nearest 0.1 mile for visual clarity on diagram.

After Period Countermeasure
US-264 Both Directions

Construct Milled-In Rumble Strips
Median and Outside Shoulders

"

Hazard # W-4810
Nash / Wilson Counties

US-264 Bypass
AFTER Period

1/1/2007 - 12/31/2009
Total Crashes

Crash Severity Diagram

NC Department of Transportation
Division of Highways

Mobility and Safety Division
Traffic Safety Unit

Date: 3/8/2011
J. Schronce



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

_̂

_̂

_̂
_̂
_̂

_̂

_̂

_̂_̂_̂_̂

_̂
_̂
_̂_̂_̂_̂

_̂
_̂

_̂

_̂

_̂
_̂̂
_
_̂

_̂̂
_̂_

_̂

_̂
_̂

_̂

_̂

_̂

_̂_̂
_̂_̂_̂_̂

_̂_̂
_̂

_̂_̂_̂

_̂

_̂

_̂

_̂

_̂

_̂
_̂
_̂

_̂̂_ _̂
_̂
_̂_̂

_̂

_̂

_̂

_̂

_̂

1945

11
32

1955

1130

1147

_̀
ALT

264
1105

1128

2106

1948

1134

1164

1131

1133

1941

1101

11
51

1302

1960

1142

1953

11
49

1112

1127

194
5

1949

1956

1129

1127

11
48

11
17

1949

1723

1963

11
35

1138

210
1

1968

1996

19
52

1128

1962

2104

1162

1154

1306

11
06

19
93

1111

1132

194
2

1115

1105

1137

1160

11
35

ab264

1728

21
02

17
33

1131

1125

1114

111
6

1175

1385

ST222

19
58

11
33

1944

1129

1155

1727

11
26

112
0

1139

1179

1221

11
37

19
64

115
2

1109
11

50

13
08

1941

1946

17491750

1109

1136

13
78

1163

1961

1104

1103

11
53

1124

1150

13
01

1134

11
74

1109

19
72

ab264

1947

1966

ab264

1145

1165

1136

1138

11
78

21
89

1173

2100

2110

1119

1102

21
05

1156

19
57

¥¢95

11
34

2404

1113

117
7

21
07

19
78

1971

1215

11
10

1131

1161

110
0

11
36

1126

2320

2103

2185

1130

19
59

17
46

11
22

1309

1731

13
00

1118

1129

1379

1146
1199

1170

1217

21
09

QR39

10
01

1168

1167

2427

1108

1973

QR97

1107

11
77

1155

11
21

12
23

1123

21
68

ab264

19
92

1943

19
70

17
51

11
00

1986

1169

ab264

_̀
ALT

264

1969

2337

_̀
ALT

264

2391

1967

1960

1181

2105

219
0

1187

1817

21
02

12
26

1229

2187

1386

2472

11
28

1233

2103

12
16

2429

2440

1139

2191

11
49

2101
1999

ST231

1176

ST581
1230

1231

1776

QR39

ST581

2188

1214

13
07

ST581

18
18

17
74

ST231

ST231

ST231

QR39

1236

1141

1140

17
77

11
06

1945

11
24

11
66

1965

1136

Ca
mp 

Ch
arl

es 
La

ke

Johnston
County

Wilson County

Wake
County

Nash County

Franklin
County

JW STONE

Filmore

Conner Stotts Crossroads

Bullhead Crossroads

High Crossroads

Mount
Pleasant

Branch
Village

Murraytown

Emit

Legend
2010 - Lane Departure
Severity

_̂ K-Fatal

_̂ A-Injury

_̂ B-Injury

_̂ C-Injury

_̂ Property Damage
2010 - Other Crashes
Severity

!( K-Fatal

!( A-Injury

!( B-Injury

!( C-Injury

!( Property Damage

³

Study Range:
Nash County MP: 0.00 - 11.05
Wilson County MP: 0.00 - 2.06

Total Length = 13.11 Miles
Crashes Above US-264 are Westbound Vehicles
Crashes Below US-264 are Eastbound Vehicles

0 0.9 1.80.45 Miles

Note: Crashes Mileposted to 
nearest 0.1 mile for visual clarity on diagram.
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Hazard # W-4810
Nash / Wilson Counties

US-264 Bypass
AFTER II Period

1/1/2010 - 12/31/2010
Total Crashes

Crash Severity Diagram
TIP R-5199

Resurfacing / Shoulder
Let 12/2009

NC Department of Transportation
Division of Highways

Mobility and Safety Division
Traffic Safety Unit

Date: 3/8/2011
J. Schronce
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