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Subject Location

The treatment location includes the US 264 segmentsoasisabove. The study begins at the
Wake County Line in Nash County (MP 0.00) and continuestonile west of the US 264
Alternate Interchange in Wilson County (MP 2.06). Tdtaltsegment length is 13.11 miles which
consists of 11.05 miles in Nash County and 2.06 miles isdiCounty. US 264 is a 2 lane fully
controlled access bi-directional freeway with pavedimmedhoulders and outside shoulders. Wide,
more than 100 feet, unprotected medians exist along thisrseaftiich varies between clear grass
and wooded areas. The speed limit is 70 mph.

Multiple TIP projects were completed on this secobroadway after the completion of W-4810.
US 264 was included under Statewide TIP R-4401 which possiblydedguardrail rehabilitation
and was let in September 2007. Also, this entire segwastesurfaced and provided shoulder
reconstruction by TIP R-5199 let in December 2009. Theviadig before-after analysis has been
limited to three years to stop short of the TIP R-518@aillation. The report also includes an
independent one-year crash analysis review of the res\gfamject.



Project Information and Background from the Project File Folder

The hazard elimination project improvement chosen hagnistallation of milled-in rumble strips
on the median and outside shoulders of US 264. ThioeautiUS 264 had experienced numerous
run-off-road crashes resulting in fatalities, serioysry, and property damage. The intended
purpose of the improvement was to warn motorists whein¥khicle drifts out of the travel lane
and to alleviate the frequency of run-off-road crashes.

The initial crash analysis was completed from Augu&000 to July 31, 2003 with 125 Total

Crashes; 69 of which were Ran-Off-Road crashes. Theimaprent was completed on December
31, 2006 with a total cost of $111,000. The projected B/C Rat#94.02:1

Location Photographs

Naive Before and After Analysis

After reviewing the project file folder along with alktltrashes at the subject location, the crash
data omitted from this analysis to consider for an adequatstruction period was the calendar
year of 2006. The before period consisted of reportedesdstim January 1, 2003 through
December 31, 2005 (3 years); and the after period consistepasted crashes from January 1,
2007 through December 31, 2009 (3 years). The ending date fanétysis was limited by the
letting of TIP R-5199. The before period ADT year was 20@the after period ADT year was
2008.



For the purposes of this evaluation, we assumed that Were no rumble strips present in the
before period and continuous rumble strips present for tlaioniof the after period. The
treatment data consisted of all mainline crashesaviithy-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 %

. . Percent Reduction (-)/
US-264 Both Directions Before After 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-264disction of travel:




Before After Percent Reduction (-)/
US-264 Eastbound 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%

Percent Reduction (-)/

US-264 Westbound Before After 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 N&8Bhsbn Counties resulted in an overall 3
percent decrease in Total Crashes and an 18 percent @aordas Total Severity Index. There
was also a 22 percent decrease in Target Lane Dep@masbes but a 1 percent increase in the
Target Severity Index.

The following graph is a representation of the Totalrg&aCrashes each year and how they relate
the growth and decline of the ADT values:

W-4510: US-264 (Nash / Wilson Counties) Crashes Per Year
100 - 30,000
Rumble Sivips Completed
in Decenther 2006
Construction
Period TIF R-5133
Rezurfacing { Shoulder
Leti2f2009
=0 2 25,000
————————— —_— i of

£
: / / :
S 20,000 %
g
£
=

| ‘ ’__—J/ -

20 T T T T T T T 10,000

2003 2004 2005 2006 2007 2008 2009 2010
Year
=dr—Tuotal Crashes Per Year ==s=Target Crashes Per Year # AADT




Results and Discussion

From the tables above, the overall crashes appeavéorémained fairly consistent with only a 3
percent decrease in total crashes. However, both |g@etdee crashes and the total severity index
experienced a reduction near 20 percent each. The grapyiedtts that total crashes and target
lane departure crashes per year were reduced in 2007 to 200 diopeak point in the before
period during the calendar year of 2004.

When the crash data was examined by direction, lanetdeparashes remained consistent in the
eastbound direction but experienced a 38.5 percent redustisrestbound vehicles. Eastbound
vehicles also saw a rise in total crashes and wet rgaduliisions.

The calculated benefit to cost ratio for W-481@%s88considering Total Crashes The benefit to
cost ratioconsidering only Target Crashes is 21.70The benefits are calculated using the change
in annual crash costs from the before to the aftaogerOperational and other benefits related to
the project are not considered in this analysis. Thesad the project include the actual
construction costs as well as the increase in annaiakemance costs when applicable.

As the Safety Evaluation Group completes additionadtthelimination reviews for this type of
countermeasure, we will be able to provide objective anditeefnformation 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 esmugacing and shoulder
improvement project along this section of roadway.h&nfollowing tables, the comparison is made
between crash data observed in the W-4810 “After Peri®.@"year) to “After Il Period” (1.0 year).
The After 1l Period consists of data from January 1, 201December 31, 2010 for the same US-
264 segment in Nash and Wilson Counties.

_ _ After After Il Percent Reduction (-)/
R-5199: US-264 Both Directions 3.0Yrs 1.0Yr 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 N&8Bhsbn Counties resulted in an overall 62
percent increase in Total Crashes per year, a 175 pancezdse in Wet Crashes per year, and 160
percent increase in Lane Departure Crashes per yeam the graph on the previous page, the
ADTs along this segment have remained consistent thrangyfour (4) year period.



AN

The data is further examined by direction in the follayviables.

After After Il Percent Reduction (-)/
R-5199: US-264 Eastbound 3.0Yrs 1.0VYr 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%
After After Il Percent Reduction (-)/
R-5199: US-264 Westbound 3.0Yrs 1.0VYr 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 IAReriod indicates a significant increase
in crashes. The individual crash reports do not inditdadt any collisions occurred in work zone
conditions. The data highlights that the amount ofloea per year doubled for lane departure
crashes and wet roadway conditions during and since R-519% s wction.

HICAMs indicates the project as being completed fromilAprough July 2010. The charts above
clearly show that lane departure and wet road conditashes have potentially been negatively
affected by the construction of R-5199. However, eveh thi¢ influx of collisions, the severity
index was almost reduced by 50 percent in the After 1l Bdram the W-4810 evaluation.



BENEFI T- COST ANALYSI S WORKSHEET - Total Crashes
LOCATI ON:  US- 264 BY: JBS
COUNTY: Nash / W son DATE: 3/3/2011
FILE NO. : w4810
DETAI LED COST: TYPE | MPROVEMENT - Runmbl e Strips
| TEMS TOTAL SERVI CE CRF ANNUAL COST
Construction $111, 000 10 0. 149 $16, 542
$0 0 0. 000 $0
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $111, 000 10 0. 149 $16, 542
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $0
ESTI MATED | NCREASE | N ANNUAL UTI LI TY COST = $0
TOTAL ANNUAL COST= $16, 542
TOTAL COST OF PRQJIECT= $111, 000
COMPREHENSI VE COST REDUCTI ON:
ESTI MATED NUMBER OF ANNUAL ACCI DENT DECREASES
TIME PERI OD 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 BENEFI TS = AVG ANNUAL BENEFI TS - TOTAL ANNUAL COST = $477,733
BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST = 29.88
TOTAL COST OF PRQIECT - $111, 000 COVPREHENSI VE B/ C RATIO - 29. 88
BENEFI T- COST ANALYSI S WORKSHEET - Target Crashes
LOCATI ON:  US- 264 BY: JBS
COUNTY: Nash / W son DATE: 3/3/2011
FILE NO.: w4810
DETAI LED COST: TYPE | MPROVEMENT - Runble Strips - Lane Departure Targets
| TEMB TOTAL SERVI CE CRF ANNUAL COST
Construction $111, 000 10 0. 149 $16, 542
$0 0 0. 000 $0
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $111, 000 10 0. 149 $16, 542
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $0
ESTI MATED | NCREASE | N ANNUAL UTI LI TY COST = $0
TOTAL ANNUAL COST= $16, 542
TOTAL COST OF PROQJIECT= $111, 000
COWPREHENSI VE COST REDUCTI ON:
ESTI MATED NUMBER OF ANNUAL ACCI DENT DECREASES
TIME PERI OD YEARS K & A K& A B&C B&C PDO PDO ANNUAL
CRASHES CRASHES CRASHES CRASHES CRASHES CRASHES COosTS
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 BENEFI TS = AVG. ANNUAL BENEFI TS - TOTAL ANNUAL COST

BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST

$342, 433

21.70

TOTAL COST OF PRQIECT - $111, 000

COVMPREHENSI VE B/ C RATIO -

21.70
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