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Spot Safety Project Evaluation Documentation

Subject L ocation

Evaluation of Spot Safety Project Numbe02204 located at the Intersection of SR 4325 (Martin
Luther King Jr. Drive) at Reynolds Park Road in Forsyttunty, in City of Winston-Salem by
Winston-Salem State University.

The Sig ID is 09-1283 for this newly installed traffic signa
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Project Information and Background from the Project File Folder

The spot safety project improvement countermeasure clioséhe subject location was the
installation of an intersection traffic signal witlterconnection to the Winston-Salem signal
system. SR 4325 (Martin Luther King Jr. Drive) is a flamne divided roadway with a left turn lane
on the north approach and a five lane section on thé spproach with a speed limit of 35 mph.
Reynolds Park Road is a two-lane roadway with a margéd turn lane at the intersection and a 45
mph posted speed limit. The fourth leg of the inteirseas composed of a driveway to Winston-
Salem State University’s Anderson Center and is atsmdane roadway. The location is a
crossroads type intersection which is located at tft®im of a vertical curve and was controlled by
stop signs on the Reynolds Park Road and Anderson (aniweway approaches during the before
period.

The original statement of problem was the existen@ngle collisions resulting from motorists
entering a high volume roadway from a lower volume stdeet. This location was also
experiencing congestion and delay issues, especially duringlsmberation of the University. The
intended purpose of the new signal was to alleviate csasiakimprove intersection functionality.

The initial crash analysis was completed from May 1, 169ddy 1, 2002 with nineteen (19)
reported crashes, six (6) of which were deemed correcdtadileling one A-injury crash. The final
completion date for the improvement at the subjectsetgion based from the actual crash reports
was during the "8 Quarter of 2002 with a total cost of $45,000.

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 July through September 200% @uarter of 2002). The before period consisted of
reported crashes from February 1, 1995 through June 30, 2002 (Ayed&rsnonths); and the after
period consisted of reported crashes from October 1, 2002gihfebruary 28, 2010 (7 years and 5
months). The ending date for this analysis was detedrby the date of available crash data at the
time of analysis.

The treatment data consisted of all crashes within 1&0ofethe subject intersectiolease see
attached location map, aerial map, and photos for further details.

The following data table depicts the Naive Before andrAfigalysis for the treatment location.
Please note that Frontal Impact Crashes were thettarashes for the applied countermeasure.
The Frontal Impact Crash types considered are asvallbeft turn, same roadway; Left turn,
different roadways; Right turn, same roadway; Right,tdifferent roadways; Head on; and Angle.



Treatment Information Before After Percent Reduction ()
Percent Increase (+)
Total Crashes 71 97 36.6 %
Total Severity Index 4.54 4.81 59%
Target Crashes — Frontal Impact 15 19 26.7 %
Target Crash (Frontal) Severity Index 6.92 5.28 -23.7%
Volume (1998, 2006) 19,800 23,100 16.7 %
. Percent Reduction (-)
Injury Crash Summary Before After Percent Increase (+)
Fatal injury Crashes 0 0 N/A
Class A injury Crashes 0 0 N/A
Class B injury Crashes 7 6 -14.3 %
Class C Injury Crashes 27 44 63.0 %
Total Injury Crashes 34 50 47.1 %

The naive before and after analysis at the treatroeatibn resulted in a 37 percent increase in
Total Crashes, a 27 percent increase in Target Crasieks, 6 percent increase in the Total
Severity Index. The before period ADT year was 1998 améftier period ADT year was 2006.

Results and Discussion

The naive before and after analysis involving the coraparof treatment actual before data versus
treatment actual after data resulted in a 37 percent seied otal Crashes and a 27 percent
increase in Target Crashes. The summary resulteat®mmonstrate that both Total and Target
Crashes appear to have increased at the treatmembfoftaim the before to the after period.

Referencing th€ollision Diagrams, the before period was experiencing a pattern of eleMen (
crashes from motorists improperly accessing the inteoseattempting to enter or cross SR 4325
from Reynolds Park Road. Only one (1) vehicle actualtythe stop sign. There was also a small
pattern of three (3) left-turn same roadway crashddanin Luther King Jr. Drive. After the

signal installation, frontal impact crashes increase8/gercent mainly from left-turn same
roadway crashes on SR 4325. Collisions from the permidiveirn signal phase on SR 4325
increased from three (3) in the before period to four{éd) in the after period.

The calculated benefit to cost ratio for this proje¢t4.49) considering total crashes. The benefit

to cost ratioconsidering only the frontal impact target crashesis (-0.02). The benefits are
calculated using the change in annual crash costs fr@ivetiore to the after period. Operational
and other benefits related to the project are not dereil in this analysis. The costs of the project
include the actual construction costs as well as theaserin annual maintenance and utility costs.

The intersection also experienced two other distiradltpatterns during the evaluation period that
are highlighted and discussed below:

1 — Rear-End Crashes in the Reynolds Park Rd Right Jame

2 — Rear-End Crashes on the Southbound SR 4325 Approach



Westbound Reynolds Park Rd Before After Percent Reduction ()
Percent Increase (+)
Right Turn Lane Rear-End Crashes 24 17 -29.2%
Right Turn Rear-End Severity Index 4.39 4.92 12.1%

The before period showed a pattern of twenty-four (24}egad collisions in the right turn lane on
Reynolds Park Road. All of the collisions in the lbefperiod were at speeds of under 20 mph and
resulted from vehicles pulling forward after believing tkedigle in front had cleared. After the
signal installation, this pattern reduced slightly to aésen (17) collisions; thirteen (13) of which
occurred under 20 mph.

N_orth Leqg of_SR 4325_ Before After Percent Reduction (-)

Martin Luther King Jr. Drive Percent Increase (+)
Southbound Rear-End Crashes 4 29 500+ %
SB Rear-End Severity Index 2.85 5.34 87.4%
Total Crashes on North Leg of SR 4325 20 44 120.0 %
Wet Crashes on North Leg MLK Jr. Drive 9 16 77.8 %
SR 4325 North Leg Ingress Wet Crashes 3 15 400.0 %
SR 4325 North Leg Egress Wet Crashes 6 1 -83.3%

The highest increase in crashes at the intersedtidng the analysis period was observed on the
north leg of the intersection. Southbound Rear-Endhesasn SR 4325 (MLK Jr. Drive)
approaching the intersection increased from four (4) totyeine (29) collisions with a severity
index increase of 87 percent. Total crashes on this ldgeafitersection increased by 120 percent
from twenty (20) to forty-four (44) crashes.

From examining the Collision Diagrams on this approadhé¢ intersection, we felt there might
exist a wet-roadway crash issue. Forty-five (45) peraktite north leg crashes during the before
period and thirty-six (36) percent during the after period weteroadway related. These crashes
include rear-ends, sideswipes, vehicles running-off the rogdwaymotorists crossing the concrete
median and striking on-coming traffic. From the tableva notice the increase by 400 percent in
wet roadway crashes on the ingress (approaching theant&m) through the evaluation.

To further validate the wet roadway crash issue witlSiRet325 north leg, a comparison was
conducted between wet roadway crashes on the nortb tbg total intersection. The before period
experienced nine (9) wet crashes on the north approadiwahe (12) at the intersection; which
means this leg carried 75 percent of the wet collisiéwgin, the after period indicated a 76
percent grouping of wet crashes with the north leg cdretemg sixteen (16) of the twenty-one (21)
intersection wet roadway crashes.

Please see the attachBe@atment Ste Photos. Photos are provided from Google Street View for all
four approaches to the treatment intersection. AS#ifety Evaluation Group completes additional
spot safety reviews for this type of countermeasure, Wéd&able to provide objective and

definite information regarding actual crash reductionofescfor this type of intersection.



TREATMENT SITE PHOTOS

Traveling South on SR 4325 (MLK Jr. Drive) approaching signal

Traveling South on SR 4325 (MLK Jr. Drive)



Looking West onto the Anderson Center Driveway approach
Winston-Salem State University Campus



Traveling West on Reynolds Park Drive approaching signal

Traveling West on Reynolds Park Drive



BENEFI T- COST ANALYSI S WORKSHEET - Total Crashes
LOCATI ON:  MLK at Reynol ds Park BY: JBS
COUNTY: Forsyth DATE: 4/ 19/ 2010
FILE NO.: SS 09-02-204 NOTES: Total Crashes
DETAI LED COST: TYPE | MPROVEMENT - New Traffic Signal
| TEMS TOTAL SERVI CE CRF ANNUAL COST
Construction $45, 000 10 0. 149 $6, 706
$0 0 0. 000 $0
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $45, 000 10 0. 149 $6, 706
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $2, 200
ESTI MATED | NCREASE | N ANNUAL UTI LI TY COST = $900
TOTAL ANNUAL COST= $9, 806
TOTAL COST OF PRQJIECT= $45, 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 7.42 0 0.00 34 4.58 37 4.99 $101, 927
AFTER 7.42 0 0.00 50 6.74 47 6.33 $145, 997
Annual Benefits from Crash Cost Savings (%44, 070)
NET AVG ANNUAL BENEFI TS = AVG ANNUAL BENEFI TS - TOTAL ANNUAL COST = ($53, 876)
BENEFI T- COST RATI O = AVG ANNUAL BENEFI TS/ TOTAL ANNUAL COST = -4.49
TOTAL COST OF PRQIECT - $45, 000 COVPREHENSI VE B/ C RATIO - -4.49
BENEFI T- COST ANALYSI S WORKSHEET - Target Crashes
LOCATI ON:  MLK at Reynol ds Park BY: JBS
COUNTY: Forsyth DATE: 4/ 20/ 2010
FILE NO.: SS 09-02-204 NOTES: Target Crashes - Frontal |npact
DETAI LED COST: TYPE | MPROVEMENT - New Traffic Signal
| TEMB TOTAL SERVI CE CRF ANNUAL COST
Construction $45, 000 10 0. 149 $6, 706
$0 0 0. 000 $0
Ri ght - of - Wy $0 0 0. 000 $0
TOTALS $45, 000 10 0. 149 $6, 706
ESTI MATED | NCREASE | N ANNUAL MAI NT. COST = $2, 200
ESTI MATED | NCREASE | N ANNUAL UTI LI TY COST = $900
TOTAL ANNUAL COST= $9, 806
TOTAL COST OF PRQJIECT= $45, 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 7.42 0 0.00 12 1.62 3 0.40 $30, 687
AFTER 7.42 0 0.00 11 1.48 8 1.08 $30, 889
Annual Benefits from Crash Cost Savings ($202)

NET AVG. ANNUAL BENEFI TS = AVG. ANNUAL BENEFI TS - TOTAL ANNUAL COST

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

= ($10, 008)

= -0.02

TOTAL COST OF PRQIECT - $45, 000

COVPREHENSI VE B/ C RATIO - -0.02
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