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Spot Safety Project Evaluation Documentation

Subject Location

Evaluation of Spot Safety Project Numbe02202 located along the segment of NC 115 from 0.2
mile south of SR 1871 (Tuckers Grove Road) to 0.4 mile souBiRaf800 (Zeb Road) in Iredell
County, north of Statesville. The segment consisié®115 mileposts 34.95 through 41.95; a

total segment length of 7 miles.
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Project Information and Background from the Project File Folder

The spot safety project improvement countermeasure iliosthe subject roadway segment was
the installation 4,000 feet of w-beam guardrail along aegartions. NC 115 is a rural two-lane
facility with varying three to five foot shoulders and a 55-rapled limit. The roadway consists of
deep ravines immediately adjacent to the edge of paveriéi.segment also consists of many
intersections and private residential driveways.

The original statement of problem concluded that vehtblaisrun off the roadway in this region do
not have adequate recovery area. The addition of guandigirovide positive protection for lane
departure crashes and is preventive countermeasure.

The project background information did not explicitly tise locations of the guardrail installations.
However, from our field investigation on October 31, 20¥lfbllowing sections appeared to have
the highest concentration of installed guardrail:

A. Bruce Farm Road to Friendship Road (milepost 35.94 — 36.79) 0.85 mile
B. Sprinkle Road to Prospect Road (milepost 37.37 — 37.95) 0.58 mile
C. Linneys Mill Road to 0.1 mile south of US-901 (40.13 — 40.50) 0.3& mi

D. Fletcher Road to Zeb Road (milepost 41.46 — 41.95) 0.49 mile

The initial crash analysis was completed from Decerfib£998 to November 30, 2001 with
fourteen (14) reported crashes, five (5) of which were deemedctable including one fatality and
two A-injury crashes. The final completion date for itnprovement at the subject roadway
segment was on December 5, 2007 with a total cost of $165,000.

Naive Before and After Analysis

After reviewing the spot safety project file folder alonighwvall the crashes along the subject strip,
the crash data omitted from this analysis to condatesin adequate construction period were the
months of November through December 2007. The beforedpewiasisted of reported crashes
from November 1, 2003 through October 31, 2007 (4 years); aradténeeriod consisted of
reported crashes from January 1, 2008 through December 31, 2@dr¢X yThe ending date for
this analysis was determined by the date of availablé dais at the time of analysis.

The treatment data consisted of all crashes along-thiée segment with a 0 feet y-lin€lease see
attached location map and photos for further details.

The following data table depicts the Naive Before andrAdigalysis for the treatment location.
Please note that Lane Departure Crashes were thé ¢aaghes for the applied countermeasure.
The Lane Departure Crash types considered are as folRamsOff Road (right, left, straight);
fixed object, sideswipe (opposite direction), and HeadFwr.this evaluation, Lane Departure
Target Crashes were examined and chosen directly freréish reports.



Treatment Information Before After Percent Reduction ()
Percent Increase (+)
Total Segment Crashes 42 57 35.7%
Total Severity Index 4.92 4.96 0.8%
Lane Departure Target Crashes 21 20 -4.8%
Target Crash Severity Index 7.08 9.32 31.6%
Volume (2005, 2009) 2,400 2,400 0.0 %
. Percent Reduction (-)
Injury Crash Summary Before After Percent Increase (+)
Fatal injury Crashes 0 2 200.0 %
Class A injury Crashes 1 0 - 100.0 %
Class B injury Crashes 6 3 - 50.0%
Class C Injury Crashes 6 7 16.7 %
Total Injury Crashes 13 12 -7.7%

The naive before and after analysis at the treatroeatibn resulted in a 36 percent increase in
Total Crashes, a 5 percent decrease in Target CrasiiesQI8 percent increase in the Total
Severity Index. The before period ADT year was 2005 améftier period ADT year was 2009.

Guardrail Sections Before After Before After
Total Total LD LD
A: MP 35.94 — 36.79 7 8 4 1
B: MP 37.37 — 37.95 5 4 0 0
C: MP 40.13 - 40.50 1 8 1 3
D: MP 41.46 — 41.95 3 0 2 0

From reviewing the crash reports, only three (3) afteogerashes explicitly show a vehicle
striking a guardrail.

Results and Discussion

Referencing th&IS Collision Diagrams, the before period only highlights one (1) A-injury lane
departure crash where a motorcyclist ran-off the roadwayflipped in a ditch. After the guardrail
installations along certain segments of NC 115 the nuoifdane departure collisions nearly stayed
the same and included two (2) fatal collisions.

Fatal Crash 1 (102840483) — Vehicle attempted to pass and stuckorga@hicle head-on, dry
roadway conditions, guardrail present on both sides of rapdw

Fatal Crash 2 (102953853) — Vehicle ran-off road right, studk @oad overcorrected resulting in
head-on collision, dry roadway conditions.



The table results above show a total crash increa3@ pércent. Other noteworthy contributors
include an increase in “Night Crashes” from 19 in thiergeperiod to 26 collisions in the after
period. Also, animal collisions increased from 12 to 20u@hothe evaluation periods. Crashes
under “Wet Conditions” additionally increased from 3 caliis in the before period to 13 crashes
in the after period.

The calculated benefit to cost ratio for this proje¢t6.26) considering total crashesThe benefit
to cost ratioconsidering only target crashes is (-5.16Y he benefits are calculated using the
change in annual crash costs from the before to the@driod. Operational and other benefits
related to the project are not considered in this amalysie costs of the project include the actual
construction costs as well as the increase in annaiatemance and utility costs.

Please see the attachBe@atment Ste Photos. Photos are provided from our Field Visit on October
31%, 2011 for multiple locations along the NC 115 route segmaa the Safety Evaluation Group
completes additional spot safety reviews for this tyjpgantermeasure, we will be able to provide
objective and definite information regarding actual crastuction factors for this type of
intersection.

Treatment Site Photos (Field Visit 10-31-2012)







BENEFI T- COST ANALYSI S WORKSHEET - Total Crashes
LOCATION:  NC 115 BY: JBS
COUNTY: I redell DATE: 2/ 21/ 2012
FILE NO.: SS 12-02-202
DETAI LED COST: TYPE | MPROVEMENT - Shoul der Guardrai |
| TEMB TOTAL SERVI CE CRF ANNUAL COsT
Construction $165, 000 10 0. 149 $24, 590
$0 0 0. 000 $0
Ri ght - of - Way $0 0 0. 000 $0
TOTALS $165, 000 10 0. 149 $24, 590
ESTI MATED | NCREASE | N ANNUAL MAINT. COST = $1, 700
ESTI MATED | NCREASE | N ANNUAL UTILITY COST = $0
TOTAL ANNUAL COST= $26, 290
TOTAL COST OF PRQIECT= $165, 000
COVPREHENSI VE COST REDUCTI ON:
ESTI MATED NUMBER OF ANNUAL ACCI DENT DECREASES
TI ME PERI CD 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 1 0.25 12 3. 00 29 7.25 $248, 675
AFTER 4.00 2 0.50 10 2.50 45 11. 25 $413, 375
Annual Benefits from Crash Cost Savings ($164, 700)
NET AVG ANNUAL BENEFI TS = AVG ANNUAL BENEFI TS - TOTAL ANNUAL COST = ($190, 990)
BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST = -6.26
TOTAL COST OF PRQIECT - $165, 000 COVPREHENSI VE B/ C RATIO - -6.26
BENEFI T- COST ANALYSI S WORKSHEET - Target Crashes
LOCATION:  NC 115 BY: JBS
COUNTY: I redell DATE: 2/ 21/ 2012
FILE NO : SS 12-02-202 Lane Departure Target Crashes
DETAI LED COST: TYPE | MPROVEMENT - Shoul der Guardrai |
| TEMB TOTAL SERVI CE CRF ANNUAL COsT
Construction $165, 000 10 0. 149 $24, 590
$0 0 0. 000 $0
Ri ght - of - Vay $0 0 0. 000 $0
TOTALS $165, 000 10 0. 149 $24, 590
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $1, 700
ESTI MATED | NCREASE | N ANNUAL UTILITY COST = $0
TOTAL ANNUAL COST= $26, 290
TOTAL COST OF PRQIECT= $165, 000
COVPREHENSI VE COST REDUCTI ON:
ESTI MATED NUMBER OF ANNUAL ACCI DENT DECREASES
TI ME 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 1 0.25 7 1.75 13 3.25 $206, 475
AFTER 4. 00 2 0.50 2 0.50 16 4. 00 $342, 200
Annual Benefits from Crash Cost Savings ($135, 725)
NET AVG. ANNUAL BENEFI TS = AVG ANNUAL BENEFI TS - TOTAL ANNUAL COST = ($162, 015)
BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST = -5.16

TOTAL COST OF PRQIECT - $165, 000

COVPREHENSI VE B/ C RATIO -

-5.16
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NC 115 (Wilksboro Hwy)

Crash Severity Diagram
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