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Spot Safety Project Evaluation Documentation

Subject Location

Evaluation of Spot Safety Project Numbe©£07218 located along 1-40 (I-40 Business) / I-85

(1-85 Business) Westbound in Guilford County, in they©it Greensboro. The additional roads of

US-29, US-70, US-220, and US-421 all coincide with the itagrdriefly at this location.

Total Study Limits [-40 MP Ranges: 14.32 to 15.18 = 0.86 mile
150’ West of the 1-40 / -85 Split to 500’ East of SR 3300 (Elngene Street) Overpass

Merge Area Study Limitd-40 Milepost Range: 14.32 to 14.53 = 0.21 mile
150’ West of the 1-40 / I-85 Split to the SR 1007 (RandleRaad) Overpass
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Map Showing Close-up of Study Area (Westbound Direction Only)

Aerlal Map of Merge Area (Randleman Rd Overpass to 15@;’p49/85 Spllt



Aerial Map of Total Study Area

Existing Overhead Sign 1 (A): Located approximately 100Messt of 1-40/85 Spilit
Existing Overhead Sign 2 (B): Located approximately 800dast of Randleman Road Overpass
Existing Overhead Sign 3 (C): Located approximately 1000nest of EIm Eugene Street Overpass

New Overhead Sign (D) — Not Shown on Aerial:

Locatgoraximately 50 feet east of EIm Eugene Street Overpass



Project Information and Background from the Project File Folder

The spot safety project improvement countermeasure clioséhe subject location was the
installation of an additional overhead guide sign beffioee-40/85 split. The interstate at this
location in the westbound direction consists of ag¢kllane segment that widens in the merge area to
four lanes in order to provide two lanes for both 1-40 a88 &fter the split. The speed limit on this
section of highway is 55 mph. There is also a coadratrier median between EIm Eugene Street
and Randleman Road with a grass median in the Merge Btedyleading up to the interstate split.

The original statement of problem proposed that inadeqdastmeed signing of the split between I-
40 and 1-85 was leading to a pattern of sideswipe colligmmshotorists making last minute
evasive maneuver decisions. The intended purpose was tdriyiees additional warning and time
to accurately choose their appropriate lane of travel.

The initial crash analysis was completed from Augudt9®,7 to July 31, 2000 with 161 reported
crashes, twenty-three (23) of which were deemed correctdlble final completion date for the
improvement at the subject intersection was on Janua3(0®d with a total cost of $90,000.

During the after period, this segment of roadway expeggmncultiple name changes as growth in
the area lead to additional roadway construction. ®hewing is a timetable of events for the
study segment:
= February 2004 - 1-85 Bypass opened south of Greensboro;
[-85 study segment was renamed 1-85 Business.
= February 2008 — Greensboro Loop (also known as I-73) opened4@ndiverted;
I-40 study segment was renamed 1-40 Business.
= September 2008 — 1-40 designation was moved back and I-40 Busiassemoved.

Naive Before and After Analysis

After reviewing the spot safety project file folder alonighvall the crashes at the subject location,
the crash data omitted from this analysis to condatesin adequate construction period were the
months of December 2003 through February 2004. The beforel pemnsisted of reported crashes
from December 1, 1997 through November 30, 2003 (6 years); anfteh@eriod consisted of
reported crashes from March 1, 2004 through February 28, 2010 ). y&&e ending date for this
analysis was determined by the date of available crastattta time of analysis.

The treatment data consisted of all crashes alongetment with a 0 foot y-line and excluding any
ramp crashesPlease see attached location map, aerial map, and photos for further details.

The following data table depicts the Naive Before andrAf®alysis for the Total Segment.

Percent Reduction (-)

Treatment Info — Total Segment Before After
Percent Increase (+)
Total Crashes 152 132 -13.2%
Total Crash Severity Index 4.08 4.10 0.5%

Volume (2000, 2007) 149,000 127,000 -14.8%




Injury Crash Summary Before After ITDeerrcCe enr:tITr?grLé(;;%n(J(;))
Fatal injury Crashes 1 0 - 100.0 %
Class A injury Crashes 0 1 100.0 %
Class B injury Crashes 9 7 -22.2%
Class C Injury Crashes 44 38 -13.6 %
Total Injury Crashes 54 46 -14.8%

The naive before and after analysis at the treatroeatibn resulted in a 13 percent decrease in
Total Crashes but a 0.5 percent increase in the TotaliBelndex. The before period ADT year
was 2000 and the after period ADT year was 2007.

The following data table depicts the Naive Before andrAf®alysis for the Merge Area only.
Please note that Sideswipe (Merge) Crashes werertiet taashes for the applied countermeasure.
The Merge Crash types considered are as follows: Sides®ame Direction and Ran-off

Roadway (avoidance).

Treatment Info — Merge Area Before After Percent Reduction (-)
Percent Increase (+)
Total Crashes 56 29 -48.2 %
Total Crash Severity Index 2.85 3.04 6.7 %
Target Crashes — Sideswipe / Avoidance 37 16 - 56.8%
Target Crash Severity Index 2.60 2.85 9.6 %

The naive before and after analysis at the mergel@aton resulted in a 48 percent decrease in
Total Crashes, a 57 percent decrease in Target Crashas/ Ipgrcent increase in the Total
Severity Index.

Results and Discussion

For this evaluation, the Safety Evaluation Group is pnbywiding Collision Diagrams for the

merge area portion of this analysis. Referencing tkoésion Diagrams, the before period
presented a strong pattern of thirty-seven (37) sideswipgerge avoidance collisions in this 0.21
mile section. Of those thirty-seven collisions, eggmt (18) occurred right at the 1-40/85 split or the
last possible decision point. During the after perimkssvipes were reduced to sixteen (16) with
only five (5) at the split point. Rear-end collisianghe merge area also reduced through the
evaluation from thirteen (13) to seven (7) in the gemiod.

Overall, it would appear that motorists are making smaeeisions and choosing the appropriate
lane of travel in this section. Other additional dastinclude the construction of I-85 Bypass and I-
73 to the west of Greensboro which helped to reduced theagis location by 15 percent.



The calculated benefit to cost ratio for this proje@ 62 considering total crasheson the whole
segment. The benefit to cost raticonsidering only target crashesfrom the merge area is 1.90.

The benefits are calculated using the change in annwshl costs from the before to the after
period. Operational and other benefits related to thegirare not considered in this analysis. The
costs of the project include the actual constructiotscaswell as the increase in annual
maintenance and utility costs.

Please see the attachB@atment Ste Photos. Photos are provided from Google Street View for
the westbound approaches to the 1-40/85 split. As the Sadetiyation Group completes
additional spot safety reviews for this type of countasure, we will be able to provide objective
and definite information regarding actual crash reductatofs for this type of intersection.



TREATMENT SITE PHOTOS

Traveling West on 1-40/85
New Overhead Sign (approaching ElIm Eugene Overpass)

Traveling West on 1-40/85 at Split



BENEFI T- COST ANALYSI S WORKSHEET - Total Segnent Crashes

LOCATI ON:  1-40/85 WB at Split BY: JBS

COUNTY: CGuil ford DATE: 8/12/ 2010
FILE NO.: SS 07-00-218

DETAI LED COST: TYPE | MPROVEMENT - New Over head Sign
| TEMS TOTAL SERVI CE CRF ANNUAL COST
Construction $90, 000 10 0. 149 $13, 413
$0 0 0. 000 $0
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $90, 000 10 0. 149 $13, 413
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $50
ESTI MATED | NCREASE | N ANNUAL UTI LI TY COST = $0
TOTAL ANNUAL COST= $13, 463
TOTAL COST OF PRQJIECT= $90, 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 COsTS
PER YR PER YR PER YR
BEFORE 6. 00 1 0.17 53 8.83 98 16. 33 $351, 900
AFTER 6.00 1 0.17 45 7.50 86 14.33 $316, 633
Annual Benefits from Crash Cost Savings $35, 267
NET AVG ANNUAL BENEFI TS = AVG ANNUAL BENEFI TS - TOTAL ANNUAL COST = $21, 804
BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST = 2.62
TOTAL COST OF PRQIECT - $90, 000 COVPREHENSI VE B/ C RATIO - 2.62
BENEFI T- COST ANALYSI S WORKSHEET - Merge Area Target Crashes
LOCATI ON:  |-40/85 WB at Split BY: JBS
COUNTY: Guilford DATE: 8/12/ 2010
FILE NO.: SS 07-00-218
DETAI LED COST: TYPE | MPROVEMENT - New Over head Sign
| TEMB TOTAL SERVI CE CRF ANNUAL COST
Construction $90, 000 10 0. 149 $13, 413
$0 0 0. 000 $0
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $90, 000 10 0. 149 $13, 413
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $50
ESTI MATED | NCREASE | N ANNUAL UTI LI TY COST = $0
TOTAL ANNUAL COST= $13, 463
TOTAL COST OF PRQJIECT= $90, 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 COsTS
PER YR PER YR PER YR
BEFORE 6. 00 0 0.00 8 1.33 29 4.83 $47, 450
AFTER 6.00 0 0.00 4 0.67 12 2.00 $21, 933
Annual Benefits from Crash Cost Savings $25, 517
NET AVG ANNUAL BENEFI TS = AVG ANNUAL BENEFI TS - TOTAL ANNUAL COST = $12, 054
BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST = 1.90
TOTAL COST OF PRQIECT - $90, 000 COVPREHENSI VE B/ C RATIO - 1.90
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