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Study Scope

2002 vs. 2014 Comparative Analysis
Focus Locations Analysis
Systemic Analysis/Systemic Templates
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Comparative Analysis
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omparative Analysis

Route 13 Safety Study
Crash Rate
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Focus Locations




Focus Location Analysis
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Location #8 — Route 13 and Dogwood Drive

Existing Conditions:

. Tammy &
Intersection of: Johnny's

Dogwood/Phillips Drive (two- &

o
lane road) ‘9%

%

o)

Route 13 (four-lane median )

divided road)

Texaco Town Road (two-lane
road)

Railroad crossing

Virginia State Police area
office

Tammy and Johnny's
Restaurant

Other businesses

State Railroad
Police Crossing

Residential area




Location #8 — Route 13 and Dogwood Drive

Crash Data:

23 crashes within the vicinity
of the intersection

Peak periods:

— Afternoon (12-5 PM) (35%)
— Night (8 PM-5 AM) (31%)
Crash type:

— Roadway departure (52%)

— Angle (31%)

— Animal (4%)

— Head-on (4%)

Crash severity:

— 1 Fatality

— Fatal + injury (52%)

— Property Damage Only (44%)

LEGEND
Fatal Collisions Collision Type @ Head On AAWDT

ear End @ Rear End @ Sideswipe - Sume Direction =0
.P . O Deer @ Sideswipe - Opposite Direction==8900
cdestrian @Other Animal ®Fixed Object in Road —11000
@A.ng]e ®Pedestrian @ Train =12000
@ch 40n @Bucked Intv  @O[-ruad Other 13000
@ Other @ Fixed Ohjeet - Off Road 15000
ff— Road Other @ Angle “16000
@i Object - OFf Roud =17000

=18000



Location #8 — Route 13 and Dogwood Drive

Crash Data:

= General Trends:

Northbound approach: primarily
roadway departure crashes,

Within the intersection: primarily

angle crashes
Most of the fatal + injury

crashes occurred during the
afternoon (38%) and night (31%)

Most of the fatal + injury

crashes were roadway departure
(54%) and angle (31%) crash

types.

LEGEND
Fatal Collisions Collision Type @ Head On AAWDT

ear End @ Rear End @ Sideswipe - Sume Direction =0

.P . O Deer @ Sideswipe - Opposite Direction==8900
cdestrian @Other Animal ®Fixed Object in Road —11000
@A.ng]e ®Pedestrian @ Train =12000
@ch 40n @Bucked Intv  @O[-ruad Other 13000
@ Other @ Fixed Ohjeet - Off Road 15000
ff— Road Other @ Angle “16000
@i Object - OFf Roud =17000
=18000

=19000



Location #8 — Route 13 and Dogwood Drive

Key Safety Concerns:

High number of conflict points due the numerous intersections and
driveways

Wide access points/driveway entrances
Reduces driver expectancy

]
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Location #8 — Route 13 and Dogwood Drive

Key Safety Concerns:

High speeds on Route 13
Difficult for drivers entering Route 13
to judge gaps
Difficult for drivers on Route 13 to

slow down to enter driveways or
intersecting roads

Increased potential for higher severity
crashes.

Limited ability for drivers to slow View of southbound right turn lane.
down before turning onto
intersecting streets or parking lot

entrances
Short southbound right turn lane Gt
No northbound right turn lane "‘\'[hb



Location #8 — Route 13 and Dogwood Drive

Key Safety Concerns:
Nightime crashes
31% of fatal + injury crashes

No U-turn permitted due to narrow median
and speeds. Signage is present but vehicles
still conduct maneuver.

Signage:
Some of the signs or sign posts are
bent/damaged.

Street signs are difficult to see traveling at speed
on Route 13.

Virginia Department of Transportation



Location #8 — Route 13 and Dogwood Drive

Potential Countermeasures

= Access Management — reduce the
number of conflict points

— FHWA Proven Countermeasure

® 16 CROSSING CONFLICTS
O 8 MERGING CONFLICTS

@ 8 DIVERGING CONFLICTS

More conflict points =
increased crash risk

® 3 CROSSING CONFLICTS
O 3 MERGING CONFLICTS

@ 3 DIVERGING CONFLICTS



Location #8 — Route 13 and Dogwood Drive

Examples of access management

Potential Countermeasures measures

Access Management — reduce the number Define‘and

of conflict points condense the
Defining access points number of

Reduce the width through use of access points. \

curbing, landscaping, etc. N
Closing access points

Locating driveways on the appropriate

roadway.

* Providing access to Tammy and
Johnny's on Dogwood Drive.

Limiting driveways within the functional
area of an intersection

Closing/reducing median access

Implement a
“directional
median

Time Frame: Mid — Long Term




Location #8 — Route 13 and Dogwood Drive

Potential Countermeasures

= High speeds/limited ability for drivers to slow down before turning onto
intersecting streets or parking lot entrances:
— Evaluate opportunity to provide full width/length right turn lanes on Route 13.
— Provide advance intersection warning

— Reduce the amount of direct access onto Route 13 through driveway consolidation and
using side streets for access

= Nighttime crashes:

— Improve intersection expectancy and visibility through advance intersection warning
signs, flashing/dynamic warning beacons on warning signs or at intersection, reflective
strips on signs posts, reflective post mounted delineators on intersection approaches and

median.
— Install intersection lighting

Time Frame:
Short Term: intersection warning signage, reflective deleation, warning beacons,

increased enforcement
Mid — Long Term: changes to/addition of right turn lane, driveway consolidation,
lighting




Location #8 — Route 13 and Dogwood Drive

Potential Countermeasures
= Signage:
— Repair or replace damaged signs and sign posts
— Consider replacing street signs with 12" sign to improve both day and night time
visibility
= U-turn maneuver:

— Strategically identify potential locations to widen median and provide U-
turn opportunities

— Consider full median closure
— Increased/targeted enforcement during peak periods

Time Frame:

Short Term: repair/replace damaged signage, increased enforcement
Mid — Long Term: changes to median/U-turn access




Location #8 — Route 13 and Dogwood Drive

Crash Modification Factors

Comemessre (O [Nows ————Jsome

Corridor Access
Management

Directional medians to
allow left-turns and U-
turns

Replace a direct left turn
with a right-turn/U-turn

Intersection lighting

0.77 - 0.95 (5-23%
reduction)

0.49 (51%
reduction)

0.8 (20%
reduction)

0.62-0.881 (38 -
11.9% reduction)

All crash types and
severities.

All crash types and
severities.

Nighttime crashes, injury
crashes - all severities.

FHWA Proven
Countermeasures

CMF
Clearinghouse

CMF
Clearinghouse

CMF
Clearinghouse



Location #8 — Route 13 and Dogwood Drive

Example:

Corridor Access Management:
« CMF 0.86
» 23 crashes experienced over a 5 year period

[ 0.86 x 23 crashes = 19.78 crashes over 5 year period ]
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Systemic Analysis




Systemic Analysis

Step 1: Establish focus crash types

Step 2: Establish focus facilities

Step 3: Identify risk factors

Step 4: Screen and prioritize candidate locations

¢
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Systemic Analysis

Step 1: Establish focus crash types

Sideswipe - Fixed A
Crash Severity Rear Deer Ped Other|Angle L) (R Same  Object Train N?h_ Object Percent) Grand
End Total o . Collision| - Off of Total| Total
Direction in Road
Road
B. Non-
Incapacitating 48 9 6 2 76 30% 3 9 1 1 8 91 36% 254
Injury
A. Incapacitating
: 24 2 4 3 45 30% 5 2 6 57 39% 148
Injury
K. Fatal Injury 3 3 8 35% 2 3 4 17% 23
Grand Total 75 11 13 5 129 30% 10 11 1 1 17 152 36% | 425




Systemic Analysis

Step 2: Establish focus facilities
Unsignalized intersections
Median crossovers

¢
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Systemic Analysis

Step 3: Identify risk factors

Roadway departure

(fixed object off road & non- collision)
Speed limits
Median presence
Number of lanes
Shoulder width (outside/inside)
Rumble strips
Lighting (light condition)
Weather/pavement condition

Virginia Department of Transportation



Systemic Analysis

Step 3: Identify risk factors

Angle Crashes at Unsignalized Intersections:
Vertical/horizontal curvature
Traffic volume
Approach speeds

Unexpected crossings (median crossovers that are between
intersections, minor intersections, nighttime angle crashes at
dark unlit locations)

Drivers running stop sign (that may be characterized as failure
to yield or obey traffic sign)

Slippery pavement (wet conditions) "‘?‘Vhb

Virginia Department of Transportation



Systemic Analysis

Step 3: Identify risk factors

Angle Crashes at Signalized Intersections:

Poor visibility of signals (adverse weather conditions such as
rain, snow, or fog; horizontal and vertical curvature)

Inadequate signal timing.

Approach speeds

Slippery pavement (wet conditions)

Drivers running red light

Right-turn on red vehicles misjudging speed

]
st
vhb
\ Virginia Department of Transportation



Systemic Analysis

Step 3: Establish focus crash types

Roadway Departure Crashes by Speed (speed limit as noted in crash report)

Segment Description 0
Unknown 2 2
0.Two-way, non-divided 1
1.Divided, no access control 5

3.Divided, full access control

Grand Total 2 8

25

1

35 45
5 20
11

7
5 37

50 55 Grand Total
3 288 321
2 12 26
3 155 170
1 1
8 438 518

Virginia Department of Transportation



Systemic Analysis

Step 4: Screen and prioritize candidate locations

2

=vhb
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Systemic Templates

The templates are a set of documents containing specific sets
of sign, pavement marking, or other TCD applications that

correspond to various roadway sections (i.e., intersection,

curve, and corridor segment).

Template 1 - Unsignalized Intersection -

EdgeLine Applcation’ (Ssnr WAD i 51 4-leg (2-way stop controlled), unseparated (3 Tiers)
(Soeling) B

Annt
[l o & - 1000
| Coveciors

P ian

Implementation
details and/or
instailation notes
for some measures
are included.

™|

The template may
include call out
boxes showing
treatments for
alternative
‘geometric
configurations

The template includes a graphical
depiction of improvement measures
{not to scale).

The ternplate contains a listing
& description of measures oy
tier, The tier is identified by

the number listed on the left.

Q Tier 1 Recommendations
Tier 2 Recommendations
Tier 3 Recommendations

Virginia Department of Transportation



Systemic Templates

Most templates have three (3) tiers or levels of measures.

The first tier is the application of sign and pavement markings to
be installed to bring the road section in compliance with the
MUTCD and minimum expectations for control on the CoSS.

Each subsequent tier includes additional signs, markings, TCD, or
other safety mitigation measures that builds upon the base nature
of Tier 1 in degree of investment.

Virginia Department of Transportation



Edge Line Application® (Source; MUTCD Chapter 3B)

Functional Class Pavement Width AADT

Rural Arterials & el »>= 3000

Collectors

Local Wherecurb is == 3,000
not present

g adze Ine: o sll approaches whers speed is

r than 45 meh, apply 3

minirrarn of 100 frar intersectian or the lancth of the furn lans, if prasent.

Center Line Application (Source: MUTCD Chapter 3B)

Template 2 - Unsignalized Intersection -

4-leg (2-way stop controlled), median separated (3 Tiers)

TG L M14a (31
B

Il-(.i

Functional Class Pavement Width AADT

Urban Arterials & »=20" »=4,000 Sacond
Cellectors

Rural Arterials & »= 13" == 3,000

Cellectar:

Laci

The template contains a listing &
description of measures by tier. The tieris
identified by the number listed on the left.

WEST

40

@ Tier 1 Recommendations

Tier 2 Recommendations
Tier 3 Recommendations
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Larger 12" strest

M3-1 MH-Wa M5-1R

b

R14 9 narme sigan

Lari

M51L MS5-1R

contral sign
Second
contral sign

w3 ) Tier 1 Recormmendations
@ Tier 2 Recommendations.
&) Tier 3 Recommendations

NOTES:
Signage

(1]

SO0 @ OO © Q0Q0 OO

Upgraded signs with current MUTCD stanclards ifont, size, retrorefiactivity,
placement, message, etc}

Flucrescent yellow sheeting on change of direction waming signs

Centrol slgn (R15eries]

Secend control sign (R1 series) if median is present and is greater than 8
[MUTCD Section 24.15)

Larger contrel sign (R Series)

Street name sign (03-13 ar D3-1 for local roads)

Larger 12%street name sign (D3-1al

Intersecting raute and dirscticnal sign (W 1, W3, & M8 Series). Include
slans for thraugh mavement enly whers threugh movement Is a different
raute number,

Aclvance intersecting route and directional sign
(M1, M3, & M5 Serles)

Confirmation route signs (M1 & M2 Series) an primary routes
Destinaticn/guide sign (1 Series) on Co55

Belvance Intersection lane contrel slans (R3-8 Serles) on approaches
with turn fanes

Intersection warning sign (W3 series) an approaches that are
nat centrelled

Street name (W15-E) signs an Coss approaches

Stop ahezd sign (W3-1) on stop contrelled approaches

“Cine Way® ane Do Mot Enter” [Ra Serfes & R5-1) slans per VA Supplement
“Keep Right™sign and median abject marker (OM-3 Series) on raised
medians where it is nat readily apparent that traffic & required to
keepte the right (MUTCD Figure 2B-10}

Dibvided hlgkeay (RS Serles)|see appleation detalls)

Pavement Markings
o Stop barfyield line on all stop/yield controlled approaches, including

200900 Q3000000 @0

median crossovers greater than 20 feet in width (MUTC D Section 3B.16)
6 grocwedin-lald edge line on T35 [see corrdor template)

Wide 8% edge line approaching intersecticn and arcund intersection
comer radius on approaches where speed is greater than 45 mph

4" edge line on nan-Co55 reacds (see talde for applicaticn guidance)

& center line pavernent markings (zee table for apelication guidance)
Solid lane and center line approaching intersection

Skip marks sehen dual tum lanes are present

Lane use pavement markings (MUTCD Section 36.30)

“Stop dhead” or "Yield Ahead” pavement markings (MUTCD Section 38,20

©
&

If pedestrizn accommodztions are present, ensure minimum
regjuiremnents for crossing (&Y selid lnes affset minlmum &7 and placed 47
in advance of the stap bar and crosswalk waming sign

Reflecternized (painted orwith panel sign posts (MUTCD Section 24.15)
Trim vegetation ta provide adequate sight distance

Mark obstructions within claar zone [OM-1, 2, or 2 series)
Remave ar provide a barrier for abstructions within clear zone

Feflective delineaters around nose of median [ present) (Chapter
SF-MUTCD VA Supplement)

MOTE: Signage and pavemsnt marking placement is notto scala, Actual
placement will be determined on 2 site by site bazis bazed on MUTCD and
WA Supplement design standardds and guidance,

Divided Highway Crossing Slan Applicatian (R6-3, R6-3a)
When to use:

Unsignalized minor-street approaches from which both left turns
and right turns are permitted onto a divided highway with a
median width of = 30°

Way be omitted ift

If divided highway traffic volume = 400 AADT &
Speed limit > 25 MPH



\_

The template includes a }mplatez—UnsignalizedIntersection—

graphical depiction of
Improvement measures
(not to scale).

Collectors i L Sign
: % Larger [}
Rural Arterials & »=18' »= 3,000 control sign
Collectars Larger 12" street o
Local ==18" MA [EiE 2l
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contral sign
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f=1 15 12ua) 2 @y
© & Center =

M51L M51R

Ll @ Tier 1 Recommendations
@ Tier 2 Recommendations

€ Tier 3 Recommendations

4" Edge line and
Center ling

MOTES:

Signage

o Upgraded signs with current MUTCD stanclards {font, size, retroneflactivity,
placement, message, etc)

Flugrescent yellow sheeting on change of direction waming signs

Centrol sign [R15eres]

Secend contral sign {R1 series) if median is present and is greater than 8°

[MUTCD Section 24,15

Larger contrel sign {R1 Series)

Street name sign (D3-13 ar D3-1 for local roads)

Larger 12" street name sign (D3-1al

Intersecting route and directicnal sign (M1, M3, & Ma Series), Include

slgns for thraugh movement cnby where threugh movement Is 2 different

raute number,

Aclvance intersecting route and directional sign

(M7, M3, & M5 Serles)

Confirmation route signs (541 & M2 Series) an primary routes

Destination/guice sign (01 Series) on Co55

Acdvance intersectian lane contrel signs (R3-8 Serles) on approaches

with turn lanes

Intersection warning sign (W3 series) an approaches that are

nat centrolled

Street naine (W16-E) slans on (oSS 2pproaches

Stop ahesd sign (W3-1) an stop contrelled approaches

e Way” and Do Mot Enter” [Ré Serfes & RS-1) signs per VA Supplement

“Keep Right™sign and median object marker {OR-3 Series) on ralsed

medians where it is nat readily apparent that traffic & required to

keep tothe right (MUTCD Figure 2B-10}

Divided highway [RG Serles)isee application details)

Pavement Markings

Stop barfyield line on all stopdyield cantrelled approaches, including
median crossovers greater than 20 fest in width (MUTCD Section 3B.16]
6 groovedin-aid edge line on CoS5 [see corridor template)

Wide {8 edge line approaching intersection and areund intersection
comer radius an approaches where spesd is greater than 45 mph

A edlge line on nan-CoS5 reads (see table for application guidance]

& center line pavement markings {zee table for apolication guidance)
Solic lane and center line approaching intersection

Skip marks when duzl turn lanes are present

Lane use pavemnent markings (MUTCD Section 26.20)

“Stop Ahead” or "Yield Ahead” pavement markings (MUTCD Section 38.20)

Q@ OPQY @ OO © QOO0 OVe

©
i)

If pedestrian accommodations are present, ensure minimum
regjuirements for crossing (6" selid lnes affeet minimum &° and placed 47
in advance of the stap bar and crosswalk warning sign

Reflecterized (painted or with panel sign posts (MUTCD Section 2815
Trim wegetation to provide adequate sight distance

Mark obetructions within clear zone [OM-1, 2, or 2 series)
Remove ar provide a barrier for abstructions within clear zone

Reflective delineatars zround nose of medlan (i present} (Chapter
SF-RUTCD VA Supglement)

MOTE: Signage and pavemeant marking placement is notto scale, Actual
placement will be determined on 2 site by site basis based on MUTCD and
WA Supplement design standards and guidance,

200900 Q000000 00 @

Divided Highway Crassing Slgn Applicatian (R6-3, R6-3a)

When to use:
Unsignalized minor-street appreaches from which both left turns
and right turns are permitted onto a divided highway with a
median width of = 30°

Wlay be omitted if:

«  If divided highway traffic volume = 400 AADT &
Speed [Imlt > 25 MPH



Edge Line Application® (Source; MUTCD Chapter 3B)

Functional Class Pavement Width AADT

Rural Arterials & el »>= 3000

Collettors

Lacal Wherecurb is == 3,000
not present

¥a" adze Ine: m all approaches whees speed is than 45 moh, apply 2
minirrarn &f 100 fram intersection or the length of the furn lana, if present.

Center Line Application (Source: MUTCD Chapter 3B)

Template 2 - Unsignalized Intersection -
4-leg (2-way stop controlled), median separated (3 Tiers)

M5-AR  MS-AL

Functional Class Pavemnent Width AADT
Urban Arterials & =20 »=4,000 Hh OV second control 2
Collectors ; q- Sign

= Larger 3
Rural Arterials & »=18' »= 3,000 control sign
Collectars Larger 12" street o
Local ==18" MA el L

Refloctive
delineators (5]

-1 1418

3.2 [ 15¥3]

CoSS Rou

Rl dOLS

WEST

40
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e Re-1L €

M21 MHAa MS-1R
M3-4 =
=
2] =
9 piz |2
+ BB
= =
TWE-1L =
= 33 WHHa W5
=
=

M3-3 MiA1a ME-1R
=g |

The template may include
call out boxes showing
treatments for alternative
geometric configurations.
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Center ling

nr“--— RE-1L €}

[ 5 uiew @ & IR
k R6-1R

STOP Rl

RE-3

M5-1L

M5-1R

Wi

Larger 12" streat
name sign

Lar,

contral sign
Second
contral sicn

O wia w32

@ Tier 1 Recommendations
@ Tier 2 Recommendations
€ Tier 3 Recommendations

MOTES:

Signage

o Upgraded signs with current MUTCD stanclards {font, size, retroneflactivity,
placement, message, etc)

Flugrescent yellow sheeting on change of direction waming signs

Centrol sign [R15eres]

Secend contral sign {R1 series) if median is present and is greater than 8°

[MUTCD Section 24,15}

Larger contrel sign {R1 Series)

Street name sign (D3-13 ar D3-1 for local roads)

Larger 12" street name sign (D3-1al

Intersecting route and directicnal sign (M1, M3, & Ma Series), Include

slans for through movement enly where threugh movement Is a different

raute number,

Aclvance intersecting route and directional sign

(M7, M3, & M5 Serles)

Confirmation route signs (541 & M2 Series) an primary routes
Destination/guice sign (01 Series) on Co55

Acdvance intersectian lane contrel signs (R3-8 Serles) on approaches
with turn lanes

Intersection warning sign (W3 series) an approaches that are

nat centrolled

Street naine (W16-E) slans on (oSS 2pproaches

Stop ahesd sign (W3-1) an stop contrelled approaches

e Way” and Do Mot Enter” [Ré Serfes & RS-1) signs per VA Supplement
“Keep Right™sign and median object marker {OR-3 Series) on ralsed
medians whers it is not readily apparent that traffic & required to
keep tothe right (MUTCD Figure 2B-10}

L Divided highway (RG Serles)isee application details)

Q000 © Q002 090

- TR = [

Pavement Markings

B Stop bariyield line on all stopfyield contrelled approaches, including
median crossovers greater than 20 fest in width (MUTCD Section 3B.16]

6" groovedin-lald edge line on oS5 [see corrdor template)

) Wide (8] edge line approaching intersecticn and arcund intersection
comer radius an approaches where spesd is greater than 45 mph

@ 4 edge line on nan-CoSs roads (see table for application guidance]

@ 4 centerline pavement markings (see table for application guidance)

@ S5olic lane and center line approaching intersection

Skip marks when duzl turn lanes are present

Lane use pavemnent markings (MUTCD Section 26.20)

“Stop Ahead” or "Yield Ahead” pavement markings (MUTCD Section 38.20)

©
i)

If pedestrian accommodations are present, ensure minimum
regjuirements for crossing (6" selid lnes affeet minimum &° and placed 47
in advance of the stap bar and crosswalk warning sign

Reflecterized (painted or with panel sign posts (MUTCD Section 2815
Trim wegetation to provide adequate sight distance

Mark obetructions within clear zone [OM-1, 2, or 2 series)
Remove ar provide a barrier for abstructions within clear zone

Reflective delineatars zround nose of medlan (i present} (Chapter
SF-RUTCD VA Supglement)

MOTE: Signage and pavemeant marking placement is notto scale, Actual
placement will be determined on 2 site by site basis based on MUTCD and
WA Supplement design standards and guidance,

20000 Q3000

Divided Highway Crassing Slgn Applicatian (R6-3, R6-3a)

When to use:
Unsignalized minor-street appreaches from which both left turns
and right turns are permitted onto a divided highway with a
median width of = 30°

Wlay be omitted if:

«  If divided highway traffic volume = 400 AADT &
Speed [Imlt > 25 MPH



Edge Line Application® (Source; MUTCD Chapter 3B)

Functional Class Pavement Width AADT
Rural Arterials & el »>= 3000
Collettors
Lacal Wherecurb is »= 3,000
not present
¥a" adze Ine: m all approaches whees speed is th

an 45
minirrarn &f 100 fram intersection or the length of the furn lana, if §

Center Line Application (Source: MUTCD Chapter

Functional Class Pavemnent Width AADT
Urban Arterials & »=20" == 4,000
Cellectors

Rural Arterials & »=18' == 3,000
Collectors

Local ==18" MA

Refloctive
delineators (5]

3.2 [ 15¥3]

Template 2 - Unsignalized Intersection -
4-leg (2-way stop controlled), median separated (3 Tiers)

M3-1 MHAMa MS-1R

The template may include
implementation details
and/or installation notes
for some measures

N Emner) ReiR

3.2

(TP

9 Larger 12" streat
STGP R1-4 E::ne sign
contral sign
Second

RE-3 contral sion

O wia w32

M5-1L KH-Va W31
G EN::
=
2 HE
== g
EICE g
= WM54L M5-1R

g
b1
&

=|
2
&
=l
A

w3 @ Tier 1 Recommendations
@ Tier 2 Recommendations
€ Tier 3 Recommendations

4" Edge line and
Center ling

MOTES:

Signage

o Upgraded signs with current MUTCD stanclards {font, size, retroneflactivity,
placement, message, etc)

Flugrescent yellow sheeting on change of direction waming signs

Centrol sign [R15eres]

Secend contral sign {R1 series) if median is present and is greater than 8°

[MUTCD Section 24,15}

Larger contrel sign {R1 Series)

Street name sign (D3-13 ar D3-1 for local roads)

Larger 12" street name sign (D3-1al

Intersecting route and directicnal sign (M1, M3, & Ma Series), Include

slgns for thraugh movement cnby where threugh movement Is 2 different

raute number,

Aclvance intersecting route and directional sign

(M7, M3, & M5 Serles)

Confirmation route signs (541 & M2 Series) an primary routes

Destination/guice sign (01 Series) on Co55

Acdvance intersectian lane contrel signs (R3-8 Serles) on approaches

with turn lanes

Intersection warning sign (W3 series) an approaches that are

nat centrolled

Street naine (W16-E) slans on (oSS 2pproaches

Stop ahesd sign (W3-1) an stop contrelled approaches

e Way” and Do Mot Enter” [Ré Serfes & RS-1) signs per VA Supplement

“Keep Right™sign and median object marker {OR-3 Series) on ralsed

medians where it is nat readily apparent that traffic & required to

keep tothe right (MUTCD Figure 2B-10}

Divided highway [RG Serles)isee application details)

Pavement Markings

Stop barfyield line on all stopdyield cantrelled approaches, including
median crossovers greater than 20 fest in width (MUTCD Section 3B.16]
6 groovedin-aid edge line on CoS5 [see corridor template)

Wide {8 edge line approaching intersection and areund intersection
comer radius an approaches where spesd is greater than 45 mph

A edlge line on nan-CoS5 reads (see table for application guidance]

& center line pavement markings {zee table for apolication guidance)
Solic lane and center line approaching intersection

Skip marks when duzl turn lanes are present

Lane use pavemnent markings (MUTCD Section 26.20)

“Stop Ahead” or "Yield Ahead” pavement markings (MUTCD Section 38.20)

Q@ OPQY @ OO © QOO0 OVe

©
i)

If pedestrian accommodations are present, ensure minimum
regjuirements for crossing (6" selid lnes affeet minimum &° and placed 47
in advance of the stap bar and crosswalk warning sign

Reflecterized (painted or with panel sign posts (MUTCD Section 2815
Trim wegetation to provide adequate sight distance

Mark obetructions within clear zone [OM-1, 2, or 2 series)
Remove ar provide a barrier for abstructions within clear zone

Reflective delineatars zround nose of medlan (i present} (Chapter
SF-RUTCD VA Supglement)

MOTE: Signage and pavemeant marking placement is notto scale, Actual
placement will be determined on 2 site by site basis based on MUTCD and
WA Supplement design standards and guidance,

200900 Q000000 00 @

Divided Highway Crassing Slgn Applicatian (R6-3, R6-3a)

When to use:
Unsignalized minor-street appreaches from which both left turns
and right turns are permitted onto a divided highway with a
median width of = 30°

Wlay be omitted if:

«  If divided highway traffic volume = 400 AADT &
Speed [Imlt > 25 MPH



Systemic Templates

Most templates have three (3) tiers or levels of measures.

Some templates, such as the rural village template or the
full-access control template, consist of only one tier.

Any additional improvement measure would be considered on a
site-by-site basis (in the hot spot analysis). Traffic, geometric, and
crash information for the corridor should be used to determine
which tier to apply to each CoSS route segment, curve, and
Intersection.

Virginia Department of Transportation



Systemic Template Application

How to determine which tier to apply?

Traffic, geometric, and crash information for the corridor should be
used to determine which tier to apply to each CoSS route segment,
curve, and intersection.

Proposed method:
Tier 1 templates applied to entire corridor.

Tier 2 & 3 templates can be applied using the following
factors:
Elevated PSI

Systemic Risk Factors

Increased Exposure ,

Virginia Department of Transportation



Systemic Template Application

PSI Locations

What is a Potential for Safety Improvement (PSI)?

A methodology used to determine the predicted number of
crashes at each of the locations

This predicted number is compared to the expected number
of crashes based on crash history to determine those
locations with the greatest potential for safety improvement

=vhb

Virginia Department of Transportation



Systemic Template Application

What is a Potential for Safety Improvement (PSI)?

Crash #
4 i observed#ata
{blncatinn
- @cnrrected# at this location SDF
Potential for Safety i by EB method
Improvement (PSD)
—— [T predicted # from
| SPF
AATT
»
PSI = observed modified crashes - typical crashes "‘?-vhb
observed modified crashes (“expected”) \\/DDT

typical crashes (“predicted”)



Systemic Template Application

PSI Locations
Intersections
Segments

¢
\-’,‘-"
vhb
\ Virginia Department of Transportation




Systemic Template Application

PSI Locations
May overlap with focus locations

171

SYSTEMID  U300013

Rural multilane
TRELTIEA divided segments

BEGIN_MP  115.31

END_MP 116.31

LEMNGTH 1

PHYSICAL_J Accomack County
DISTRICT 5
TOT_CRASH_16

FI_CRASH_2 &

RANK_BY_TO 94

RAMK_BY_FI 171

Virginia Department of Transportation



Systemic Template Application

PSI Locations
May overlap with focus locations

)

»>.
R




Systemic Template Application

Systemic Risk Factors
In process of identifying

Examples could include:
Locations with no/minimal shoulder

Median crossover locations on horizontal curves

=\hb
\vDOoT

Virginia Department of Transportatio



Systemic Template Application

Exposure
10-14
Crash
Segment AADT [Miles |CR/Mile Rate ADT-2012
Rt 175 - State Line 19,000 4.09 6.111E-07 64 18000
Rt 695 - Rt 175 16,000( 3.69| 8.19814E-07 69 18000
Rt 187 - Rt 695 16,000 5.77| 8.50724E-07 86 18000
Rt 176 - Rt 187 15,500( 4.76| 6.31273E-07 68 18000
Rt 764 - Rt 176 15,000( 3.62| 1.11002E-06 93 18000
Chesapeake Square - Rt 764 | 15,000] 2.91| 6.69502E-07 117 18000
Rt 179 - Chesapeake Square |15,000( 0.29| 1.46958E-06 90 21000
US13 Bus. - Rt 179 19,000( 0.74| 1.1042E-06 106 21000
Rt 626 - US13 Bus. 19,000 2.92| 6.41969E-07 66 20000
Rt 180/696 - Rt 626 17,000( 2.37| 5.89335E-07 38 19000
Rt 180/696 - Rt 626 15,000( 2.68| 6.36089E-07 35 18000
Rt 182/614 - Rt 180/696 9,700 3.91| 8.90921E-07 19 18000
Rt 183- Rt 178 9,800( 0.52| 5.37623E-07 6 18000
Rt 652 - Rt 183 9,800( 0.98| 1.71162E-06 102 17000
Rt 606 - Rt 652 9,700 3.53| 1.14685E-06 66 16000
Rt 631 - Rt 606 10,000 9.75| 8.99192E-07 74 14000
Rt 680 - Rt 631 9,600 4.93| 7.33249E-07 60 14000
Rt 184 - Rt 680 9,600( 1.22| 1.01367E-06 135 13000
CBBT - Rt 184 9,600 9.34| 8.04627E-07 107 10000




Systemic Template Application

Summary:
Systemic analysis on-going
Template selection based on roadway geometry and
intersection control
Proposed method for application of tiers:

Tier 1 countermeasures applied to entire corridor.

Tier 2 countermeasures applied where 1-2 of the following
conditions is present:

 Elevated PSI
« Systemic Risk Factors
* Increased Exposure

Tier 3 countermeasures may be applied when all three factors
are present or when engineering judgement indicates need. "‘Vhb

Virginia Department of Transportation



Countermeasures

Example Template

¢
\-’,‘-"
vhb
\ Virginia Department of Transportation



Next Steps




Eastern Shore Route 13
S Safety Study
N e Xt t e p S VDOT has a safiely study uniervay evaluating the Route 13 corridor from the Chesspaake Bay
Eridge Tunnel narth 1o the Maryland State Line. The study area also includes Route 175 for
i i 1" oviding an
L

approdmately 10 riles of Walops kland. hed Iwo par
VDDT makiation of the effoctveness of the safty ;
Raute 13/ Wallops [sland Access Manag: a
b e o ) with evmlustion of focus locstions and & systemic corridor review
The study team sesks your comments relative to safety concarns you have along the comidar,
Aligt of the 25 foous kecations & provided beloe. Please select two locations fram the list
and provide comments in the space provided.

Use the third spsce on the reverss side for additional sress or a specific condition ar
operation for which you have a comment

Gather public input

Finalize analyses

focus locations

— Comparative

i 6B 6 cooceoroR

— Focus Locations e

O

— Systemic

LOCATION &

Develop draft recommendations and cost
estimates

Prepare draft report
Present to stakeholders and citizens

Finalize recommendations and report 2 hb
L



Questions?
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