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Two Notions of Highway Safety

« Nominal Safety is examined in reference to
compliance with standards, warrants,
guidelines and sanctioned design procedures

Substantive Safety is the expected or actual
crash frequency and severity for a highway
section or intersection

Ezra Hauer, ITE Traffic Safety Toolbox Intro, 1999




Substantive Safety

An existing highway's substantive safety can be measured or
characterized (i.e., define the nature and extent of the safety
problem) by determining the frequency, type, severity, and other
characteristics of crashes, as well as other information (most
Importantly, its traffic volume). Here, best practices call for
comparing the actual performance of a road with some established
benchmark or comparison figure.

The expected safety performance of any road is strongly related to
its context, defined by the following:
Traffic volume
Location (rural, urban, suburban)
Functional classification (controlled access, arterial, collector,
[o]or=1)
Facility type (two-lane, multi-lane undivided, multi-lane divided)
Terrain (mountainous, rolling, level)
Roadway segment (mid-block or typical section, intersection,
Including type of intersection traffic control)
Surrounding land use (number of driveways, commercial
versus residential; associated pedestrian activity)










What is a RSA?

Roadway Safety Assessments (RSA) are a formal safety performance
examination of an existing or future roadway by an independent and qualified
assessment team.

Roadway Safety Assessments (RSA) are a tool that
Is a formal structured process not a cursory review
Is an independent process by a qualified professionals
Focuses solely on safety issues
Considers all road users and environmental conditions
Proactive review of observed and potential safety issues to reduce risk

However, RSAs will
redesign an ongoing/planned project
be just for high cost projects
be informal reviews or inspections

be viewed as simple check of standard design compliance or determine the presence
of existing traffic control devices

http://safety.fhwa.dot.gov/rsa/index.htm




What are the differences between
Traditional Safety Reviews and RSA ?

Traditional Safety Reviews

Roadway Safety Assessments

Team Member

= 1-2 people with design expertise

v" 3-5 people with multi-disciplinary
expertise

Objectivity

» Team members usually belong to the

design team

v' Team members are independent
from the design team

Safety
Review

on Field

= Not required

v Required

Based on

= Compliance with design standards

v'RSA check list of geometry, traffic
and operational relationship

Focus on

= Automobile drivers

v" All roadway users including
pedestrians, cyclists and automobile
drivers

Analysis
with

= Number of crashes and fatalities

v" All factors which may contribute to
a crash including human errors,
traffic and road physical conditions,
weather and other possible issues

Safety Approach

Methods

= Reactive

v Proactive




VA Strategic Highway Safety Plan

= Engineering Emphasis Areas & Strategies

Intersections : IS-2 (RSA), 4,5, 7

Roadway Departure : RD-2 (RSA), 4,5 and 6

Bike and Pedestrian Safety : PB-2 (RSA), 7, 10 and 11
Human Factors : AD-7, SD-4, LE-4, CV-2

= http://Iwww.vdot.virginia.gov/info/hwysafetyplan.asp




When RSA can be performed ?

PLANNING
(Stage 1)

EXISTING PRELIMINARY

DESIGN
\ (Stage 2)

/’ /
POST-OPENING DETAILED
(Stage 5) DESIGN
PRE-OPENING (Stage 3)

(CONSTRUCTION)
(Stage 4)




Identify project or
existing road to be
assessed

Analyze crash data in
detail

Select multi-
disciplinary RSA
team

AV4
Kick-Off meeting to
review crash data
and project
information

V
Perform field review
under various
conditions

RSA Process Steps

\Y4

Conduct RSA
analysis by finding
issues and concerns

VII

Prepare RSA report
based on findings

VI

Present RSA findings
to sponsor or design
team

IX
Implement
recommended
projects

VDOT RSA sponsor
will be responsible to
lead/conduct

e Step |
o Step IX

RSA team is
responsible to conduct

o Steps Il - VIII




Identify project or
existing road to be
assessed

Analyze crash data in
detail

Select multi-
disciplinary RSA
team

\V4
Kick-Off meeting to
review crash data
and project
information

V
Perform field review
under various
conditions

RSA Step | :
Identify High Crash Locations

VI

Conduct RSA
analysis by finding
issues and concerns

Vil

Prepare RSA report
based on findings

VI

Present RSA findings
to sponsor or design
team

IX
Implement
recommended
projects

Find high crash corridors with
systematic issues.

Perform more detailed analysis
of roadway spots or sections with:

Higher crash rates than similar
type of roadway average rate
or

Higher death + injury densities
than similar types of roadway
average rate or

Repeating same pattern of
collision type or

Unique geometric design or

Less forgiving environment for
drivers inattention or error
than similar roadway

Place no limitation on above !!!
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RSA Step | : High Crash Locations
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Traffic Volume

O Site/Section
A Above acritical point

(Required safety
improvement action)

S— Frequency
based analysis
Rate based
analysis
Frequency
& Rate based
EUEWSS

Spots and/or sections
require more detailed
crash analysis if it has:

» Higher crash rate
than statewide
/district critical crash
rate by quality
control method

Higher Death + In;.
crash density than
critical density

Crash rate or density at
Spots or sections
compares with similar
roadway class, cross-
sections and environment

Quiality control method
uses 95% confidence
limits for Poisson




Prioritize High Crash Corridors

Use candidate Interstate and Primary system Highway Safety Corridors

Focus on corridors with highest death + injury densities

FREDERICKSBURG DISTRICT
Highway Safety Corridor Candidate Segments
US Highway & VA Primary System

Crazh Rate Rank* Deneiy Rate Rank*

O rc B mp
] 1+ ] 1+

* Crih Bale par 1008 VHT skove dialrict avarags with B0% conlidence.
= Deasity Rale Based on falal & injury crashes per mie.

http://insidevdot/sites/TrafficEngineeringDivisionTeamSite/Safet
dors/PrimarySystem/Fredericksburg Map.pdf




Richmond District
Critical Intersections

Year | District | County | Crash.Rate | CR.Rate | Signal/Unsignal | Cfg | Num Crashes| Fatal Crashes | Inj Crashes| PD Crashes| Node |
2006 4 4 0.576 0.689 S 3 0 1 3 120309
2006 4 0.696 0.255 120013
2006 4 0.489 0.255 120326
2006 4 0.399 0.255 120327
2006 12 3.682 0.491 163200
2006 12 3.256 0.491 163033
2006 12 2.818 0.491 163590
2006 12 0.819 0.491 163336
2006 20 2.831 2.659 203048
2006 20 2.39 0.876 203823
2006 20 2.003 0.876 203653
2006 20 1.609 0.876 203057
2006 20 1.58 0.876 203679
2006 20 1.519 0.876 203440
2006 20 1.484 0.876 203291
2006 20 1.482 0.876 203447
2006 20 1.462 0.876 203488
2006 20 1.416 0.876 203410
2006 20 1.297 0.876 203506
2006 20 1.201 0.876 203285
2006 20 1.195 0.876 203487
2006 20 1.173 0.876 205064
2006 20 1.079 0.876 203148
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Prioritize High Crash Locations

Use annual “critical rate” intersection and segment listing to target
review locations

High Crash Sig/Unsig
Intersections at
Spotsylvania county,
Fredericksburg
District

INTERSTATE
FRIMARY
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STARS Severe Crash Intersections
\\/DDT (2004-06)

Legend

Intersection Crashes between 2004 - 2006
Total Fatalities
e 1
e 2
e 3
Total Fatalities & Injuries
+  3-B(75%)
= 9-12(15%-25%)
@  13-20 (5% - 15%)
& 21-38(1%-5%)
& 39-57(=1%)
““\_- Interstate
o Primary
/_"\__, Other
~Highway Safety Corridors with LOS D.E, & F
Highway Safety Comridors
[ | systems operations Regions
[ | virginia Jursidictions
Virginia Major Water Bodies
[ | virginia Jursidictions
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Note: Potential Highway Safety corridors denoted in blue




RSA Step Il :
Analyze crash data in detalil

= Conduct a crash density
deniy project or analysis for study segment
T eoseed vI (F+1 per 0.25 mile) or spot

Conduct RSA

e (Intersection) assessment
” considering:

Analyze crash data 1 CraSh faCtOF

n detal Vi » Collision types, severity
“baced on findinge (death, injury and PDO),

vehicle types, number of
o vehicles involved in a

Select multi-

disciplinary RSA VI CraSh, etC
team
Present RSA findings 2 : H uman factor

to sponsor or design

team « Driver age, gender,
ooV conditions, reaction, DUl &
review crash dgta drug USG, etC

and project IX

information implement 3. Environmental factor

recommended

projects * Weather condition, lighting
v condition, time of day, day
Perform field_ review Of Week, WOfk ZOﬂe,
eonditions locality, roadway
condition, traffic condition,

etc.




Define Corridor Sections

Arterial Locations

\

150 ft. Radius \

Crash Locations g

Standard Section (Node to Node HTRIS Link)
Standard Intersection (150 ft radius around HTRIS Node)

Non-Intersection Section (excludes intersection crashes)
Freeway Locations

T ——

Diverge Area [ Merge Area
Weave Area I Freeway Segment Area




Study Segment Comparisons

To compare intersection and 0.25 mile densities HSIP Staff have in team

Site:

crash reports

Statewide Interstate and Primary comparison spreadsheets from annual

 District-wide comparison measures from annual “critical rate” calculations.

HTRIS Report (2001 - 2005 Total)

TRIS Report (2001 - 2005 Average)

Statewide Four Lane Divided
HWY (Mo Access Control)
2001 - 2005 Average

County
Sec. Num.

Fatal

Injury

Crash
Rate
(HMVMT)

Injury
Rate
(HMVMT)

Crash
Density
(MIYR)

F+l
Density
(MI'YR)

Avq.

Injury
Rate

Avq. F+1
Death Density
Rate (MI'YR)

Middlesex

60

M

1.29

0.82

63

1.1

Essex Secl

5

32

1.11

0.67

63

1.1

Essex Sec?

95

62

2.06

1.35

b3

1.1

Caroline

36

18

0.78

0.39

b3

1.1




Define Target Areas from Crash
Severity and Type Density

US 17 MP123.25 to MP 127 Deaths and Injuries per Quarter Mile per

Yaar

95 % CL F+I
Density for 4-
lane divide no
access control

Number of People

US 17 (Middlesex County) Crash by Collision Type (200105 Total)
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Map Critical Sections
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Crash Analysis Summaries

US 250 Crash by Collision Type MP155-158
(2002-06 Total)

eDriver Action,
*VVehicle Maneuver

Driver Condition — Impaired?
Driver Age

Surface Condition — Wet?

Road Safety Assessment (RSA)

Field Study




\vDOT Detailed Analysis of Target Locations

Crash Summary Driver Actions & Driver Conditions

Accident Summanry INjury SumiMmary

Fatal Accident=s 1 Fatal Person 2

Injury Accidents 15 Injury Persan 16 =

Property Damage Gniy 2 Vehicle maneuvers

Total <40 Total Sewverity 18

Dri ti . . . .

S Collision Diagrams (Intersection)
Exceeded Speed Limit 2

Exceeded Safety Speed but Mot Speed Limit 1

Crvertaking on Curve

Collision Types by Year

rertaking an Hill ’

eertaking at Intersection 2
Irmproper Fassing of School Bus
Cutting In -1

Cther mproper Passing
YWirong Side of Road - Mot Creeertaking
Didd Mot Hawe FRight OF WwWay
Followwing Too Close

Fail To Signal ar Iimproper Signal
Improper Turn - “ide Right T
Improper Turn - Cut Toes

Improper Turn Fre-

Other Improe oﬂgai‘
lmproe e
Ve

e
= = & w
;

Rear end Angle Head on Fixed object Others

-

Collision Types

3 W
i
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e
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Side v
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Mon-t
Fixed
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Other .
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e ' s ™ Human Factors

MMiscells

Focus on:

Crash Factors

Weather/Time Influence



Identify project or
existing road to be
assessed

Analyze crash data in
detail

Select multi-
disciplinary RSA
team

\V4
Kick-Off meeting to
review crash data
and project
information

V
Perform field review
under various
conditions

RSA Step Il

VI

Conduct RSA
analysis by finding
issues and concerns

Vil

Prepare RSA report
based on findings

VI

Present RSA findings
to sponsor or design
team

IX
Implement
recommended
projects

. RSA Team Building

RSA team (3 - 5 person)
consists of trained and
experienced transportation
professionals typically including:

Traffic/Transportation
engineer

Highway designer
Maintenance specialist

Others with special knowledge
for the project elements
/location (e.g., police,
drainage, utilities)

The members should be
iIndependent of the area
operations, maintenance or
project being assessed to review
without bias




Identify project or
existing road to be
assessed

Analyze crash data in
detail

Select multi-
disciplinary RSA
team

(AV4
Kick-Off meeting to
review crash data
and project
information

V
Perform field review
under various
conditions

RSA Step IV

VI

Conduct RSA
analysis by finding
issues and concerns

Vil

Prepare RSA report
based on findings

VI

Present RSA findings
to sponsor or design
team

IX
Implement
recommended
projects

. Compile Information

Launch the safety
assessment and discuss the
purpose, scope, roles, and
responsibility

Reviewing relevant crash
data and documentation
Including (but not limited) to:

Site maps/drawings and
project plan
Design standard used

Crash data (at least last 3
years) — trend, collision type,
severity etc.

Traffic volume
Signal phasing and timing (if
available)

Geometrics — curves
(ballbank), grades...




l

Veh
icle Stopping Position

= 1990 ASSH
SHTO Green book

201
rom edge

e of major roadh
oadway

Green book
geof major road:
adway

I\‘l‘ﬂ )
z praid st ol '-‘-o'.—-,.-,\ et
e =
L gacueh
wrEt (s8] padn W af ‘.ﬂ.huu\ Bus A
ughngd (L] . o %
13t \H\plupr‘\' e v
yadrond i of ¥ ol - ot "..',\"u“\"“ A B
feite) i1 P \1‘\("\1\' f= ) pr s 3
ot Ton Pl
Telad al 00 fTe it Pt :-uu\l'.‘-.\
1 Al =) Tt .
vt o r,_cn ol ?®

=il B -
..-.m"""-“"' RATT
- Tufe



Identify project or
existing road to be
assessed

Analyze crash data in
detail

Select multi-
disciplinary RSA
team

\V4
Kick-Off meeting to
review crash data
and project
information

V
Perform field
review under
various conditions

Vi

Conduct RSA
analysis by finding
issues and concerns

VI

Prepare RSA report
based on findings

VI

Present RSA findings
to sponsor or design
team

IX
Implement
recommended
projects

RSA Step V : Conduct Field Review

More than one visit of field
review might be required in both
daytime (AM/PM Peak) and
nighttime

|dentify safety issues and
deficiencies which consider all
possible road conditions and
users

Drive and video corridor or
approaches

Inspect the site or section with
RSA field checklists using the

Field Review Assessment Tool to
assist in the safety assessment




Field Review (Cont.)
Parham Road Northbound

00:02:43 930 B

FEB!-EB' 2008 "9:31:46
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Parham Road




Field Review Assessment Tool
(General Info Module)

RSA General Field Review

Study Name : | Jurisdiction :|

Study Route/Location : | Area Land Use : ‘ j RSA Study # (Office Use Only) : _

Types of Area Use : j‘ Study Category: ‘ j |

Project Purpose : j|

Improvement Plan : [~ Traffic Sign Improvement [ Traffic Signal Improvement [~ Channelization Improvement [ Pavement Improvement
[~ Roadside Improvement [~ Realignment Improvement [ lllumination & Lighting [ Regulation Improvement

[ Drainage [ Traffic Sign Improvement [ School Area Safety [~ Road User Facility

[ Others - specify |

Implementation Approach : [ Spotimprovement* [ System-Wide Improvement** Length : Mile Direction : -
Mile Point: FR TO | Number of Intersections Number of Horizontal Curves

RSA Division/District Position Telephone E-mail

Inspectors:

4

5

RSA Inspection Stage : - Date of RSAInspection (MM/DD/YYYY) : Begin Date End Date

Available Data/Information: [ Aerial Photo [~ Crash Data (bytype, severity, and location) [~ Traffic Volume and ADT

[~ Pedestrian Flow [~ Signal Timing/Queue Length (if applicable) [~ Topographic Map/Plan Sheet

[ Existing Policies / Standards [ Previous RSA Report [ Others - specify ‘







Identify project or
existing road to be
assessed

Analyze crash data in
detail

Select multi-
disciplinary RSA
team

\V4
Kick-Off meeting to
review crash data
and project
information

V
Perform field review
under various
conditions

RSA Step VI

VI
Conduct RSA
analysis by finding
issues and
concerns

Vil

Prepare RSA report
based on findings

VI

Present RSA findings
to sponsor or design
team

IX
Implement
recommended
projects

RSA Evaluation

The RSA team discusses the safety
Issues and concerns raised/found
during the field review assessment

RSA analysis should consider (but
not limit) to:
« Geometry design — curve radius,
sight distance, clear-zone etc.

Traffic operation — access
control, TMC, queuing and
spillback, intersection control
signal coordination, etc.

Crash pattern — collision type,
cause of crash, driver action, etc.

Brainstorm with team for adequate
countermeasures and solutions to
create long list of alternatives

Reduce alternatives to feasible and
prudent recommendations and
categorize based on expected

funding source




RSA Step VI :

Countermeasure Development

Major Cause of Crashes Possible Countermeasures

- Remaove signal sight obstructions
- Post"Signal Ahead" warning signs
-Installireplace signal visors and back plates
-Add signal back plates

Red-light running - Install advance flasher signs
- Install fadditionaly 12-inch signal lenses
- Upgrade signalization
- Review warrants/iconsider removing signal

- Bynchronize adjacent signals

- Remove sign sight obstructions
- Install larger sighs
- Install "Stop"Mield Ahead" signs
- Construct rumble strips in pavement
Running stop sign - Review warrantsiconsider removing sign
- Replace "Stop" with "vield" sign, iffeasible

- Place flaghing beacons overhead or on "Stop” sign
- Place red flags on "Stop” sign
- Place "Stap" signs on both sides of road

-Add stop bars/crosswalks
-Post"Ped Xing"MAdvance Xing" signs

- Place advance pavement messages

- Addfirmprove lighting

- Post"School Xing"MAdvance Xing" signs
Failing to yield right of way to pedestrians - lse crossing gquards near schools

- Reroute pedestrians to safer crossing
- Signalize pedestrian crossing

HSlP Guidelines prOVide list of IMPROVEMENT TYPE Senice] atal injury|[PDO sl = :;5 £
possible countermeasures and _|3| 3 3| ¢
associated crash reduction factors [T

Hurlzuntal allgnment changes (general) 25 025] 025 0.25] X
32i?csé?llli;t::ﬁsﬁtt;lﬂ_prnve vertical curve 32 g%g ggg g%g §

Document |mprovements that Wl” Impraving the Sight Distance 25 03] 0.3 03] ®
reduce ”Sk but dO nOt ha.ve known rmnaen Insta!lthe street I_ighta’ruadway segment 20 025 025 025
red UCtIOﬂ .I:acto I’S, SUCh as. Lighting-Intersection and Interchange 20 026] 025 025

. . . Regulation Improvement
O Slgnlng and mal’klng UpgradeS Two-way to One-way operation 20 05 0458 045] X

. . . Convert twio-way stop to four way stop 20 047 047 047
 Bicycle and pedestrian imp. Frohibit Right Turn on Red at sigalized imt{__ 10| 0.25] 0.25] 0.25 X

Drainage

[Provide adequate drainage | 10 ] os] o0&] 04 [ ] | |




Countermeasure Development

HSIP — Countermeasures and Reduction Factors
http://www.virginiadot.org/business/ted app pro.asp

AASHTO — Crash Reduction factors
http://www.transportation.org/?siteid=35&pageid=1490

AASHTO/FHWA/NCHRP — Report 500

http://safety.transportation.org/quides.aspx

ITE -
“The Traffic Safety Toolbox: a primer on traffic safety”, 1999




Identify project or
existing road to be
assessed

Analyze crash data in
detail

Select multi-
disciplinary RSA
team

\V4
Kick-Off meeting to
review crash data
and project
information

V
Perform field review
under various
conditions

RSA Step VI

VI

Conduct RSA
analysis by finding
issues and concerns

Vil

Prepare RSA report
based on findings

Vi
Present RSA findings
to sponsor or design
team

IX
Implement
recommended
projects

. Reporting

The RSA report must be created by
the independent RSA team without
any interference from outside (e.g.
sponsor)

The RSA report outline template
should include:
 Overview
e Site Description
*  Why Chosen
* RSA study team and process

Crash Data Analysis
document/checklist reviewed

Field visit observation with physical
characteristics, conditions, layout.

Findings — clearly states
observations with photos & sketches

Conclusions with recommendations,
suggestions, alternatives, and
Implementation strategies

The RSA report need not be too
long; 3-10 pages would be ideal !
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EIGNS

#  The sigres weere leglhle doring the day, howewver 3FE-10% of the sigr
Parform a mght Bme sign medew o gelanmine witich signs need io he

#  Thiere are two types of advance street name pliques. Thefict s as
EBalova, The second & a dual slgn with the dlamoand waering sign aba
advkory skgn nobing the steet name using 8 inch lethering below. TE
of the single slgns are locybed foo chose to the Infeesecton. By the &
Eime fo declde on 20 appropriate action,  Intersections without kit fu
Ehe area to suddenly decelerate In the frovel lane.
1) U oload wigos Rov o apnoroaches avoast Booe aooraaoles el

#  Anlmal oresing slgra. Ower the last five years, brbwveen Hark'l'mh
ool s with hoeses pesuking In thee Injurkes and sk collsbons wih o
of roadway thene are bwoowild hoese signs, ane eguestrian slon, and ¢
spaced throughoot the lmEs. Fercing may nof e efective along a k&
of aporoaches.

INTRODUCTION

US 50, MP LY 8.68 {near S=gale Road) to MP LY 29.99 (ICT, US 954)

RSA Sample Report

CORRIDOR EVALUATION

In resspofise bo puilic concern, the Safeby Tralfic Dvislon pedormied a comidor evaletion on US 50 frem
approdimately MF LY 1200 {west of Segake Foad) to MP LY 29.99 {junction of US 50 and US 554, The porposs was bo
assess the road from a safety pomspective and recommend interim roadway Imgrovements te be empkoyed ungl the
phased widening of this section of US 50 s complete. &5 De urderstanding of the evaliation team that Se Tolkosying
concesns bave been expressed af warkus pebic mectings:

-

Conskieration of a DaylightyHeadight secton and'or Igated reader boands.
Constracting et tum pociets at varioms Infeesetons.

Addranal forse waening signsput flhshers on the eststing skigns.

dssess sight detance akeng Ten Hie HIL

The lack of an castbound keft forn pocket at Pinto Sreet (Stageccach Farket).

Sirce thie eary 1990 Auskralls and Kew Sealand hiave beon employing highsay "safety audfs” for exdsting and
propoesed madeways 1o moeet objesies simikr bo hose stabed below. A sefeby aud® for thelr roadway system B a fomial
reviey =ing standandized procedures. The safety audt concept B Beginning 1o galn acceptance in the Unked States and
Is: bedng recogateed &5 2 cost-effective fool to reduce rki on the roadway. This comdor evalsation k an inithl step
bosvands Tormalizing an MCOT satety audt procedure and will be benediclal in assessing is valee to NDOT. Because the
perm "safely audt” may Imphy o standaedized prooess, the term “coridor evaluation” was used far this study.

& Reduce the risk and severty of crashes that may be attrisuted to the existing road condtions by identifylng potential

silety probiems.

#  From a road user's wiespolnt, ideatty conhusing andjor meleading messages.
w1 avareness of safe malintenance practioes.

HETHODOLOGY

The “Tramstund New Zealand Satety Audit Procedures for Exdsting Roads”™ (Report Mo, RADTYEIIS] was wsed a5 a
gukie for this comkor evaluation and some of the desorited procedures were wsed, For esampke, field revies team
membess were provided 3 modiled prompt Bst (see Appencho) from the abowe report Inoorder o onganie faeld

COMIMENTS.

The rewkee team wes compesed of the Tolowing members:

Jim 'Warme
Pete Fornash
Sarm Wokdridge
Deora Stmes
Robert Kvam
Mark Hindrum
Chuck Relaer
Jemy Peretl
Jarg Wan Skike

Mevada Higheay Patral

Lyon County Road Department
MEOT Makteranoe

MOEOT Diskrict 2

HMEOT SpecHications

MEEOT Traflic

MEEOT Safety

MEEOT Safety

LT Safety

A kol meeting was held 0272101 prior to te fheld review. During this meeting the abjectves, goals, soope,
evaliation procedune and reporting procedune wese dicissed (see Appendis).

The rebew team traveked as a untt In 3 van to aliow ful team dscussion of al the ssues nofed.  The limits were
drtwen In each direction during e Sy and the team stooped ot several locations 1o dbcibs e of Inferest. The team
refuered to Dayhan to dlsciss fndings and semmanze recommendations.




Identify project or
existing road to be
assessed

Analyze crash data in
detail

Select multi-
disciplinary RSA
team

\V4
Kick-Off meeting to
review crash data
and project
information

V
Perform field review
under various
conditions

RSA Step VI

VI
Conduct RSA
analysis by finding
issues and concerns

Vil

Prepare RSA report
based on findings

VIl
Present RSA
findings to sponsor
or design team

IX
Implement
recommended
projects

: Recommendations

The RSA team presents its findings
and distributes the report to sponsor
for their review and comments

If a briefing meeting is held it should
have open, positive, and constructive
discourse that is free of criticism

All parties should work together to
be proactive in their approach to
safety; not adversarial

Implementation should group
recommended countermeasures by
time frame and funding sources as:

e Short-term = Maintenance
 Intermediate = HSIP Proactive
e Long-term = (Re)construction

e Submit HSIP proposals to TED for
funding




: »” e -"_-'
5 WopDLAWN i
W SHOPRING. CENTER

"W&HO\M

"& AW OFEI'CE -

lTYl'“ “" BU

uA(;K E 'CHA}

clqp?gor\-” bt




RSA Step VIII :
Presentation by Recommendations

» Each approach has one lane
» 2-way stop control

» Sullyfield Cir and Westmore St. have
both 30 mph speed limit

» The intersection has about 6000 ADT

= Problems

» About 70 percent of angle crashes
are distributed during PM peak hours in
last three years

» Limited sight distance from
approaches

= Expected countermeasures
» Install traffic signals

S Draohih




Identify project or
existing road to be
assessed

Analyze crash data in
detail

Select multi-
disciplinary RSA
team

\V4
Kick-Off meeting to
review crash data
and project
information

V
Perform field review
under various
conditions

RSA Step IX:
Implement Countermeasures

VI
Conduct RSA
analysis by finding
issues and concerns

VI

Prepare RSA report
based on findings

VI
Present RSA findings

to sponsor or design
team

IX
Implement
recommended
projects

Implement the changes that
RSA team and stakeholders
agree to improve safety

The implementation must be
documented and stored as a part
of the HSIP/RSA file

HSIP projects must be
monitored and evaluated for
effectiveness

Share lessons learned from
applied recommendations

TED —HSIP to compile database
of RSAs and resultant
Improvements




RSA Step IX : Implementation

Urban - Road Diet

Urban — Road Visual Clearance
Before




RSA Project Development Procedure

For Recommended Improvements




VDOT Rocket :
Prioritize Improvements

Stage lIl (36+ months)
TIP with ROW

Stage Il (12-36 months)
HSIP / CMAQ / TE Projects with no ROW

Stage | (0-12 months)
Signal Optimization / Maintenance Fix

Fuel =
Crash Analysis / RSA
Turning Movement Counts / Traffic Signal

Timing and/or Model




HSIP Systematic Funding

$38M for FYO7 proportional to District's F+I crashes
$20M for FYOS8 proportional to top 20 F+I crash jurisdictions

Funded Safety Improvement Types

= Roadway Safety Assessment (RSA) “ Required to
develop Project”

= Guardrall

= Traffic Signs
= Traffic Signals & ITS

= Traffic Markings

= Roadway Lighting

= Roadside Safety

= Shoulder Improvement

= Rumble Strips/Stripes




Projects
classified by
Funding

Eligible RSA
Projects
(Primary & IS)

High Crash
Locations at
-Spot &
- Section

RSA/Safety Project Development

The Funding allocated

by
Districts/Jurisdictions

Maintenance
(STAGE )

HSIP
Systematic

HSIP
(STAGE II)

HSIP
Applications

(Re)Construct

Di;triqt /-
Jurisdiction 1

District /
Jurisdiction N
District/
Jurisdiction 1

District/
Jurisdiction N
District/
Jurisdiction 1
District /
Jurisdiction N
District/

@ Jurisdiction 1

SYIP
(STAGE Ill)

District /
Jurisdiction N

o Submitted HSIP projects will be reviewed by HSIP staff based on

RSA report and application.

UPC Parent

UPC Child

Type 1 Project
Type 2 Project

Type K Project
Type: 1 Improvement
Type 2 Improvement

Type J Improvement
Type K Improvement

Site 25
Site 2

Site 5

Project 7

Project 13

& Project 21

Project 1

Project 2

Project K

Project 1
Project 2
Project:3

Project 4

Project K

Interstate
Project 3
Project 1

Secondary
Project X
Project K




Eligible RSA
Projects
(Primary & IS)

High Crash
Locations at
- Spot &
- Section

Eligible RSA Safety Project
Classifications

Maintenance

HSIP
(STAGE II)

(Re)Construction
SYIP
(STAGE Il

Crash analysis required
« Complete RSA

RSA project can be sponsored by:
« Maintenance Engineer
Traffic Engineer
Planner
MPO
Jurisdiction
Administration etc.

Communication between
stakeholders is important

The applied RSA projects will be
classified by the funding categories

The safety projects in each
category are identified/prioritized by
cost and B/C ratio




Eligible Maintenance
and Operations Project

Low cost and short term (0 — 12
(STAGE ) month) projects

Projects > STAGE I :
(Primary & IS) ( ) Any type of 3R maintenance

Re)Construction project or improvement activity for
— ( SYIP Improving safety
(STAGE IlI)

High Crash
Locations at

_Spot & Request/Apply funding the
- Section Improvement by maintenance staff,
traffic engineer, planner, and etc.




Eligible RSA
Projects
(Primary & 1S)

High Crash
Locations at
- Spot &

- Section

Eligible HSIP Project

Maintenance
(STAGE )
HSIP
(STAGE I

(Re)Construction
SYIP
(STAGE 1)

Low/Mid cost and short/moderate term (0 —
24 month)

Eligible projects such as:
e Guardrall
o Traffic Signs
Traffic Signals & ITS
Traffic Marking
Roadway Lighting
Roadside Safety
Shoulder Improvement
Rumble Strip
Request/Apply for project funding to HSIP
staff (TED, VDOT) by sponsor
Application requirements

o 3years (min) of detailed crash data
analysis (FR 300’s)
Estimated project cost
Project scope and work schedule

B/C (Benefit/Cost) Ratio > 1.0 (using
VDOT CRF table) or Risk Narrative

Provision to evaluate — before and after
comparison




Eligible HSIP Systematic Project

Maintenance
>
(STAGEI) HSIP
o Systematic
Ellglbl_e I?SA HSIP
rojects (STAGE II)

(Primary & 1S) HSIP

(Re)Construction Application
SYIP
(STAGE I11)

High Crash

_ Spt?gaﬁons at Use district-wide HSIP systematic line item funding for IS and Primary

- Section Highway Safety Corridor candidate segments or jurisdiction HSIP
allocation

Submit HSIP project request form with:
crash analysis and RSA Report including FRAT checklist

B/C and/or risk narrative form (XLS) with project elements, costs
and schedule by phase from HSIP applications to TED-HSIP
staff for approval

Approved projects with multiple countermeasures will require one
principal funding UPC (child project) to be opened from the district-
wide allocations (parent UPCSs).

* Request amounts from TED-HSIP staff

 Funding from other parent line items may be added to cover the total
cost




Eligible HSIP Application Project

Maintenance
—
(STAGE I) HSIP
Systematic
Eligible RSA HSIP

) (STAGE I
Primary & IS
( i ) HSIP
(Re)Construction Application

. SYIP
(STAGE I1I)

High Crash
Locations at

zggg:ifn Apply for HSIP projects when systematic funds are
expended for locations outside of identified candidate
Highway Safety Corridors (HSC).

Annual application following HSIP Guidelines for low to
medium cost improvements.

Based on project scope, cost and expected benefits
gualifying projects will be proposed in SYIP for CTB
approval the following June.

12 — 18 Month process for CTB and FHWA STIP
approval with notice to proceed.




Eligible RSA
Projects
(Primary & 1S)

High Crash
Locations at
- Interstate &

- Corridor Only

Eligible (Re)Construct/SYIP Project

_, Long term, high cost and impact required
(STAGE 1) (> 36 month)
HSIP Capital safety projects that incorporate
—> safety elements, such as:

e Construction/Reconstruction

(Re)Construction * Geometric changes

SYIP Suggest/Request project to VDOT planning,
(STAGE IlI) MPO, jurisdiction staff and administration

* Final project approval by CTB in June each
year

* Projects proceed after FHWA approval of
STIP (6-9 months)

Annual allocation meetings and process




Questions or Information?

Contacts:

Stephen W. Read

Highway Safety Improvement Program Manager

Stephen.Read@VDOT.Virginia.gov
804.786.9094

Tracy L. Turpin
Sr. Highway Safety Engineer

Tracy. Turpin@VDOT .Virginia.gov
804.786.6610




