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7.8-mile segment of

Richmond Highway Speed Limit Study - Objectives
Richmond Highway

]

Examine the speed limit

=
@ @
along Richmond Highway, ® e %
considering safety for SR ~7.8 miles sEAcon HLL o
motorists, pedestrians, Belvoir Rd / Meade Rd
bicyclists and transit users

Through technical analysis,

develop recommendation
for posted speed limit

\WDOT |

-5
? [ 5 Mile
Virginia Department of Transportation




U.S. Route 1 Study Section + Current Speed Limit is

2 \‘us 1 Speed Study,<Start 45 mph
| Between [-495 and B, ¢ Ciod " I

Buckman Road: AU o raven

. Average Dally Traffic
Three lanes in each

(AADT) ranged from

dir_ectio.n, m_edian divided oI | (ARDT) ranged f
(primarily raised concrete) | ‘

vehicles per day

« 30 signal-controlled
Intersections

« Numerous median
openings, driveways,
& unsignalized
Intersections

Two lanes in each . Majority of study

direction, with either a section has sidewalk

Two-Way Left Turn Only or path on at least

lane or no median one side of US 1

Between Jeff
f Todd Way and
iy Belvoir Road:
Three lanes in
each direction, _
median divided § 3 o
| (primarily grass)




Traffic Signals on U.S. Route 1

. A 1! ‘I/ g = 30 traffic signal-controlled intersections within the study area
. Rose Hill e? + 28 intersections contain pedestrian accommodations across
_ . gl el Haven U.S. Route 1
Rhgansonian 5 : » Pedestrian signal heads, push buttons and crosswalks
' : » (high-visibility & transverse)

* 2 intersections without pedestrian accommodations (i.e.,
crosswalks or pedestrian signals)

+ 2 “Watch for Pedestrians” signs with flashing beacons
* No stop bars on U.S. Route 1 in either direction
* No pushbuttons or signals
* No marked crosswalks
» Little or no ADA curb ramps provided at crossing locations

Warning Sign with
Flashing Beacons

Signal w/ Peds.

Signal w/o Peds.

LEGEND

Signal w/ Peds

’ Signal w/o Peds

Ped. Flashing
Beacon




\DOT

VDOT SPEED LIMIT STUDY PROCEDURES - FOR
NON-LIMITED ACCESS HIGHWAYS




Setting Speed Limits -
Process & Prescriptions

« Engineering study required
for speed limit changes by VA
law

 VDOT requires studies to be
signed & sealed, using
standard Study template

\VDOT

YDOT recenes request to review speed
lirmiit.

-

VDOT District Traffic Engineer's office
conducts a traffic engineering study.

-

WVOOT District Traffic Engineer reviews the
engineering study and makes determination
of appropriate speed limit.

-

The VDOT District Traffic Engineer
establishes the legal speed limit via
resolution.

-

The District Traffic Engineer orders the
posting of the appropriate speed limit signs
and any ather signs as recammended in the

engineernng study and, notfies the State

Traffic Engineer of the date upan which

signs were erected.

-

The State Highway Engineer's Office
records the speed limit changes in the
Central Office data records.

Most requests come from

citizens, state and local
police

COV 46.2-878 requires an
engineering study prior to
change in speed limit.

DTE reviews: VODT

requires studies be signed

and sealed

COV grants approval to
Commissioner who has
delegated to DTE and for

Interstate to the DTE and STE

COV 46.2-878 says speed
limit changes are effective

only after a study and
when signs are posted

Speed limit changes are kept

on file in the VDOT State

Highway Engineer’s Office as
required by Section 46.2-878.



Speed Limit Study Template

VOOT Speed Stady Templaie - Version Duie Jurw, 2017

VDOT Speed Limit Study PLLACE

Region Traffic Engineering

Date _/_ | S EAL

Note: All tet in gray = for guadance only & should e ool om the Snel shudy documert

[ A S Vg vom
Study Area descives v reute o zcotiznusts of # study aren s ndcated beioe. Nt the HERE

termnind of By recOmmendad spoed it change may Sfler somewhat Som the siudy wea
Route # and Street Name (« ;5 «hwrmisie 05 L5 11 Seflwrncn D Highmony |
VDOT District

JUNSAICHON(S) wsicute affectod jursdesons i the sudy wes

From / g sescrive the boginieg and anding location of e study aras ~typiosily B twmsni of the final

spwed bing rvcomereeriubon. Speed Linet Taoment siw snporet both ko esiabinbang the sysicd looeson of PLACE ELECTRONIC
e spoed Rmit. aa well as for logal purpoces. Tenmint ccincice with adjecent Speed Fmi termind and typically SIGNATURE HERE

bagindend ot the same location for both Faves drections (ever on dhwiad foolites) 5o fooliate enforoement = Q
wic. Teermani are referenced ot 8 sngle travel drection (northbount for norfv-aouth routes nnd essthound for \W-Tﬂﬁcw
wanl-orwel Toute ) L on dind froam w peer | e y Sl such mh » Nesrty [omc'E LOC.-\TION]
miersecing ramp unchon (messured from the gore) or distance om & nearty ntersecton of o nurbesed. Traffi
VOOT-mmrtwned mude. Such festures (and the refarence io suth festores | can be expected & et for the w

forsnmeabie Rturs wrd be readily locaed (and selocabed) m the Seks lor posling speed Limd scine and siso

comemponds to hestures (and how they e relsescced) in VDOT & rosdwiry irverfiory sysisem. An ecempie Inrminus 1or mn sesb-west inderstale roct o,
From « 2 22 mélos ooot of eontbhound entrance ramp dom Rouse 656 (near mile-marker 24) To - Rocktvidige County Line (nesr mie masker 40.00)
Length: Distwcs betwesn spued it i «. g 20 3 miws

m insertireferance mop that shown shudy roea(s ). slected prmdictions. proposed speec Imd(s), sgnage o4

Eunctional Clags « o rum réerstote. nusl prnopst sraril e

s indicate the goverming (posted or matulory) speed ket and termune. the dete the sgns
e d, s the efective dala {dete signed by Convnissones of Highways o dasignes) of the resciution (Tor nom-statitory speed Emis
only) 7amwa.mm‘.m=mm,wmw
Discuns B svents. Insss ol the! precpiiated B ination of B speed e study.
2 Convey stusy - Seaed cn $e anshxa of sty
swumends (e g roedway charncisrivfics, crashes e o - by, wnd traflic ope ). Primary slemerts are the recomensnded

speed Bl (snd teermire). paeby'consh issuss. snd sy Improvements denitfed for imglementsdon "Wummhmmdhamm
spoad Tl such as Pese to miligate crash hot-spets Mypically for & speed el inoease) Typesl smgrovemaents wa g s or

{LON, =nd trestments eic ) rumble strpa. pavement mackinge. wisming sgns stc
Stu Details cotu e neture snd sppopistaness of e ems baiow that pertsin 1o e speed lisit dotemination

A. Vehicle Speed Analysis m per e MUTCD ar nnstysin of the speed distrbubion of freeSowng vehcies is 1o b aaodided
Accordingly, speed dets bolow should be colected and e indizated spead charnclanstics denvod and enalyzad. -inchuding speed distritrSon gragh
Speed Data cwice speed tuts surpies shoud be celiected mid inchats Bw date. lseaion, snd Murcs (s g e duls wes colectid fom
Januavy 1. 2016 to Apef 30, 2016 uning condinuoua count ade data af on ISET Norhoound bodwean US 71 Lee Hwy South of Suchanan 1o Route 614

Arcocie R, Setween W 1685 21 and 168 87) Speed samples refiect free-fowng condons (LOD C or betier) and martmuoe smpacts due 1o wensther or
romchasy Suntisws sch wn shgnment, grece, parveermnt condons e VDOT s cordimuous coutt sile hypicaly stidwsses Base vasious sepects snd ey
L2 avalabie for use o the study on intarstates. Contect COTED S traffic count section for mene ink Mutple ses may be o Y

where roadway Or drivesr chamcteristics that ugse vefhiole 3pecds o Sgniicanty different:
Operating (85" percentile) SPEEO(S): inscuts 557 spust turived hoem the syumd duts sy s cotaction Sk (4G 715 mgh)
Mmspeed(s): Indiicute median speed deived frum P speed dels sample for such collecion sile (o.g. 08 mgh)
Pace Speed(S): indcats Pacw speed demsed from te speed dats sample ko sach colecion sie (g 81 4o 71 mph)
B. Rmycwsﬂ“mhmﬂWWWuummwwvmwmmm«Hm

i Rmycmrlcﬂrc:\ medianlansshouider/desr zone typawidivoondton grade. slgnment, sight destonce. l\ocdershcr
2ot decelenaticn L ngihe, rurmble sivips, guardnad (LON, locsion and condiion ) and sy cther roedwary hartemns st Rppusten snces Uhad rnpuct
vehicle speeds and safety
Trame Control Devices comws e dry of 7 ek et wgnage (8 G Fevement Mmarsngs S Faved lanes -Carterfres
edge ines oo ), gore marongs, moed pavernent Markings, waming Snd regulafory SIgNng. QUITance SIgRING. Ourve waming SRASERCIRcOA. ¢
waTEng (or sy other) sgnage necesasry (0 support the speed bm mcomynendation such s Gurve samEng 3G where the proposed speed bmd
scxiends the mutsinmam speed for & curve (A Ba-bark sl psis may be recessary [ identfy such curves and the recommmended sdasory spwed )
Tramcamwst)—,wmﬁ:mim-ﬂwﬂmmlng % nacks. gick have for ofScisl AADT puticrions for imertites & Frmary
Routes or giick hage 10 query soy kighway by location eic. ). Assass Pe operaionsl aspects (¢.g. density and LOS for Bmiled access Maciities). Consider
he impoct oo mamnine velcle speeds Mwmum uwnmmmum‘;mcmmleg heavy
vehicies) fom rferchanges (e . srerchange denséy) or hom
C. Roadside Environment rac coomon DOGE HOT APBLY FOR LIMITED ACCESE FASILITES. Ctenuse. describe the namrs of
roncictn depsiopermnt (0.9 mrsk sesicdential commmrsal of etorial) as well ws the arted and ity (g dremicn. shoppog
cenier, spartment comgiax. community contar, indusirial plant'pack, school. park., playpround efo. )

VDOT Spesdt Study Template - Veneon Dute Juse, 2057

D. Parking and Pedestrian ACtiVity i i scomes facites ineme THIE SECTION DOES HOT APFLY FOR T8 LMTED
ACCESS HIGHWAY . Oberwise, disouss he nature of on-stroet parking and obsened pedesirien acthly (nchuding any Sevelopment hat would be

mxpecied to genernde pedestran ncirefly such ss schools, parks, plsygrounds. commundy cenfier. shopping centers el ) and the spproprsisness of
sooorunodudons for such scivily such o sdeeslics, madoed Druseeniio, dalineuied pacing s and rdluled SgtRge

E. Reported Crash Experience and Analysis o vt v b i s woted ol oo oo Tt o S

whady secion. wieh » particular focus on those sssocisied with vehole speeds and speod cifferertol efiects. Where » 2000d brst Dcrame B beeg
ctrsidersd & Tobeof crash sralysis s conducied 8 derrdfy igh-crash locaiors and sasotisted rmorowaments 10 scoomendain & ik of eed-
reisted orashes (soe exampie shudy) Aloo the analysis compares the aature of orasdvinjunyTital charpctenistics with VOOT s rates as laxd out balow

Crash Records are for the penod: From: Month/Day/Year  To: Month/Day/Year = jeers of s most recent

wnd ccengrinie crush datn hoem VDOT & RNS comah mochule shoult b sed for the anafysss § svadabie us rdicated By B cuamancy dule in ANS
Nute Tha spplicutility of crush dati for Brw pariods where thars s Deen wtente! tonstruction i shoukd be comudond

NOTE: Geash reocordts are from VDOT 3 Roadway Network System (RINS) orash moduie based on the Depsrment of Motor Vehicke's ool reccrd of
reporisble crashes (hose involving an inury or fatalty or property damage sxceeding $1.500) Dus 10 the time required to process and code reported
crashes data for the most recent 1-2 months {or more) may not be ovadobie.

F“hsmmdhgwktﬁmwmmmu rrdth-ne, dvided runds (s g 005, 288 k= | S uaTerary
COMERISDGN TEOW 5 00NS SCOATARTY TOF S5CT TIVE! ONELOON JAN0S OFRSNES &N 00000 JCPAITIYy Dy GrecRon

There were:

Crashes Injuries Fatalities and a;
Crash Rate Injury Rate Fatality Rate
per 100 milion WVMT per 100 milon VMT per 100 mikon WNIT
According to VDOT's *Summary of Crash Data” Report for Year , for this

for krveted ocoess faci Bes inchosie asher (1) when or ruml interstate or (2) “dwdec, Sl pontrol
of 300ess™ a5 sppboabie. For nondimited 000ess hghways iIndoate 2o spplcabie faality o (0.9 twoway, non-divided o )

Facility, the Statewide Average:

Crash Rate is Injury Rate i1s Fatality Rate 15
pac 100 milicn VMT par 100 milion VAT per 100 milion VMT

* Afternatively, for secondary highways In VDOT'S District, the Average:

Crash Rate is Injury Rate 15 Fatality Rate 15
per 100 milhon YMT per 100 million VIMT per 100 milon WMT

* For secondary roads the VDOT District average crashvinjury/fatality rates may be used in lieu of the statewide averages.

LUize the statewsde oreshinjurySatoity rofes Sor the appiicebie faclity type from VDOT s most resent anousl “Sumemary of Crash Dota”™ Report (giigk hesg)
n orde fo Wy e raime or; y. for y s the Disinct wemenge comsh irpuey Taislty rates may e used m beu of statewede
Averages As noted sbove

F. dewmwmwmwmmmmawmm 270

reguires the “wubyso of 4 datn” i ortier 55 pont the mssirrm allowadie sgmed liedl of (1) 70 mgh on

inveratates or othar Bmited accese, Mﬁrn :@dwu.;ummauc Foute 23, US Route 25 U S Route 52 U S Avomale Rowte 068,

US Aoute 360 U S Route 460 or U S Rowle 17 between e Town of Part Noyel and Salucs whems hay sre non-mied access. muttane, dhadled
Foghwuys For sfectiud Nighways whies e mucdourm speed krits we Beng condenad. @ reguest o “av-andorcaesnt duti shoukd be ooy o
the VEF ot the apgropviate distict (gliok here for VEP distriots) and 20 loosl taw enforoement of any affected juriadction. The recuest 1o the law
endormamant officeds) and offcers) and sy detndocumentasbion they tomvey should be documenied here and moorponsted info the study soslysis me
apphicoble. prioe to the request for Low Enforoement consensus [Secton G below) an the fnal study recommendaton

G. Law Enforcement CONSensUs: Whee o spee It chonge s poposed ihe study 8nd speed kot feccrmendation. #ong with &
reguast for cormmmnts and concumencs, should be comvmpad 1 e Vigini State Poiics (VSP) ol B sppropriale dislrict (chck hare for VEP deariets)
and to ool low enforoement for the affeclad Jnsdiction{s) and thesr reaponse dotaled e laid out Below. A response om VSP & required In the final

shxdy Cemnerally it hat VP with the shudy recommendatcns wil be scheeved pror (D aTglementng o speed St changs

The recommended speed limit change has been discussed with

Inchetn s naeew Of The Virginea State Police and, rchente Ao rarw Of
the [ireticae princicten); LOCAI Pohoewho _— (At e oAy

ot g we wperepeses) The recommended speed kmit within their jurisdiction.
The Virginia State Police Officer: CawswnhEOpposeslherecanmendedspeedm
Law enforcement comments: Gocumant ary cormments hom locsl tew erforosment and VSP haru

H. ADditional COMMENES: croie sy schiismrsl et dutais mot covmsd in e s sections
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Speed Limit Study Template (cont.)

Study template — Consideration of all relevant factors
Vehicle Speed Profile =Operating, mean and pace speeds

Physical Roadway features —geometry, pavement / shoulder /
clear zone width, traffic control (delineation and signage)

Traffic & Operational Aspects —consider extent and type of
traffic on and entering/exiting highway, provision of auxiliary
lanes, traffic control

\WDOT |



Speed Limit Study Template (cont.)

Roadside Development ~Type (e.g. residential) and extent! Ak
pedestrian activity and provisions for (e.g. sidewalks,
crosswalks eftc.)

Crash Evaluation - consider all aspects of roadway in
conjunction with 3-year historical crashes, type (particularly
speed-related), extent and spatial aspects, hot-spot analysis
not only average crash rates

State / Local Police review and concurrence

\WDOT |



Additional Factors Considered in this Speed Limit Study

 Information from latest national research with best practices
for setting speed limits on arterial highways

 National Cooperative Highway Research Program Study #17-76,
Guidance for the Setting of Speed Limits

« NCHRP Report 966: Posted Speed Limit Setting Procedure and Tool:
User Guide

* National Transportation Safety Board’s publication on “Reducing
Speeding-Related Crashes Involving Passenger Vehicles”

 Roadway context and roadway type

 Decision rules based on speed distribution, roadway
conditions, human factors (driver speed choice), and safety

\vDOT | .



NCHRP REPOR
PROCEDURES

966 - PROPOSED SPEED SE
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Methodology from NCHRP Study #17-76, Documented In
NCHRP Report 966

- Road function, site vicinity/area type, pedestrian
facilities, and other factors all considered

- Set speed limit based on 50", Rounded down 85", or rounded
off 85! Percentile Speeds, depending on classification of
roadway segment and conditions

\VDDT | Virginia Department of Transportation



Speed Limit Setting Procedure

Roadway Context and Type
Decision : ,
Rules |
Speed
Distribution

Suggested Speed Limit

NCHRP 17-76 .,



Roadway Context (NCHRP Report 855)

Lowest (few houses or other structures)

uraI 1)1 Low to medium (single family houses and other T
smgle purpose structures) b4 ST
w Low to medium (single and multifamily structures

High (multi-story, low rise structures with designated
“ off-street parking)
Highest (multi-story and high-rise structures)

and multi-story commercial)
NCHRP 17- 76




Roadway Type (NCHRP Report 855)

* Interstates/Freeways/Expressways
* Principal Arterials

* Minor Arterials

* Collectors

* Locals

NCHRP 17-76 53



Context
Type

Freeways

Principal
Arterial

Minor
Arterial

Collector

Local

Speed Limit Setting Groups

Rural

Limited
Access

Undeveloped
Undeveloped

Undeveloped

Undeveloped

Rural Town

Limited
Access

Developed

Suburban

Limited
Access

Developed

Urban

Limited
Access

Developed

Urban
Core

Limited
Access

Full Access

Developed

Developed

Developed

Full Access

Full Access

Developed

Full Access

Full Access

Full Access

Full Access

Full Access

Full Access




Suggested Speed Limit Starting Point...

Speed Limit Setting | Method, Engineering
Groups * Use decision rules to identify percentile speed (and rounding)

based on roadway characteristics & crashes
Check maximum speed limits, where appropriate

Limited access * Closest 85t (C85) e Roadway conditions OK
SelevEiepse * Rounded down from 85" (RD85) ¢ Between
Developed
* Closest 50t (C50) * Not favorable to all users or
crashes a significant concern
Full Access * Closest 50t (C50)  Roadway conditions OK

(< 30 mph typically)

e Rounded down from 50" (RD50) Not favorable to all users or
. crashes a significant concern I



59
60
61
62
63
64
65
66
638
69

Input Data

Site Description Data

5 Roadway context o]

6 Roadway type Clear all data o

7 Are crash data available? o

8 Analyst

9 Date Enter default data

10 Roadway name

11 Description

12 Current speed limit (mph) Test macros

13 Naotes

14

15 | |Analysis Results

16 Speed limit setting group

. Suggested speed limit (mph)

18

19 | |Speed Data

20 Maximum speed limit (mph) 0

21 85th-percentile speed (mph) o]

22 50th-percentile speed (mph) o]
Crash Data

1.3 x average KABCO crash rate (crashes [ 100 MVIMT)
1.3 x average KABC crash rate (crashes / 100 MVMT)

Mumber of years of crash data

Average AADT for crash data period (veh/d)
Is the segment a one-way street?

All (KABCO) crashes for crash data period

Fatal & injury (KABC) crashes for crash data period
Average KABCO crash rate (crashes / 100 MVMT)
Average KABC crash rate (crashes / 100 MVIMT)

(
Critical KABCO crash rate
Critical KABC crash rate |

crashes / 100 MVMT)

crashes / 100 MVMT)

\WDOT |
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Site Characteristics

Segment length (mi)

AADT (two-way total) (veh/d)

Mumber of lanes (two-way total)

Directional design-hour truck volume {trk/hr})
Mumber of interchanges

Design speed (mph)

Grade (%)

Qutside shoulder width (ft)

Inside shoulder width (ft)

Median type

Mumber of traffic signals

Mumber of access points (total of both directions)
Bicyclist activity / bike lane type

Sidewalk presence / width

Sidewalk buffer

Pedestrian activity

On-street parking activity

Parallel parking permitted?

Angle parking present?

Median type

Mumber of access points (total of both directions)
Lane width (ft)

Shoulder width (ft)

Median type

Mumber of traffic signals

Mumber of access points (total of both directions)
Bicyclist activity / bike lane type

Sidewalk presence / width

Sidewalk buffer

Pedestrian activity

On-street parking activity

Angle parking present?

Adverse alignment present?

Color-Coding Legend

Agua = basic input cell

Denim = basic input cell with drop-down menu

Orange = optional input cell (not needed for calculations)

Green = optional input cell (use if data for agency & region are available, leave blank otherwise)

Rose = intermediate calculations

Purple = final analysis results
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Analysis

« Summarized Speed and AADT data for
each data collection location:

50th 85th Average
Percentile Percentile Annual Daily
Data Collection Location Speed (mph) Speed (MPH) Traffic
1 Adjacent to Spring Hill Suites 40.8 48.8 47,069
2 Adjacent to Wingstop Driveway 38.5 46.8 52,319
3 150 ft south of Belvoir Drive 37.7 44.8 50,299
4 300 ft east of Radford Avenue 39.5 46.8 35,910
5 Between Highland Lane & Ingleside Street 38.8 45.7 36,504
6 1,000 ft east of Jeff Todd Way 42.4 49.1 34,028
1,000 ft west of Jeff Todd Way 45.1 52.2 43,545

. Applled NCHRP methodology using
speed data at the 7 locations

« Suburban roadway context, changing to
more urbanized

 Pedestrian activity in each segment
 Crash rates for 2016-2020 utilized

\VDDT | Virginia Department of Transportation



lllustrative Conditions - Site 3

« Site Conditions

 Located between Belvoir Drive and
Woodlawn Trail, approximately 3.4 miles
south of I-495 interchange

 Raised concrete median

« Numerous commercial access driveways
« Six through lanes

« Left turn lane adjacent to site

 Reported Crash Locations

 Pedestrian, bicycle, and speeding crashes
In the vicinity of Site 3 from 2016-2020

\WDOT |



Site 3 Speed and Volume Data

Mean speed without
left turn lane: 37.5 MPH

e M S d: 35.8 MPH
ean Speed: 35.
« 50t P tile S d (Not Plotted): 37.7 MPH
ercentiie ee O otted). :
¢ 85th PerC en tl | e Sp eed 44 . 8 M P H Site 3 Collected Speed Data Versus Volume
50 4,000
Site 3 Collected Speed Data ﬂ 3500 _
50 s < 3,000 é
a 2,500
T 45 — = Q2
x = 40 — 2,000 £
E‘ ] 1,500 <
E ® \\ ] g ! E
o 35 S 1,000 =2
v 35 — [=}
\—/ \ > i
30 30 0
8888888888888 e88383838e8388 8¢S 8888888888888 88&e8888883888 8
SARAYAENEa5I9RTAES88554¢8 SHARSSERes3ISRI 48534858 %
Hour Hour
== Site 3 Average Speed Site 3 85th Percentile Speed == Site 3 Average Speed Site 3 85th Percentile Speed e Site 3 Volume
Site 3 Collected Speed Data Distribution
<15 MPH|< 25 MPH (£ 30 MPH |< 35 MPH|< 40 MPH (<45 MPH |< 50 MPH |< 55 MPH |< 60 MPH |< 65 MPH (< 70 MPH |< 75 MPH |< 80 MPH (< 85 MPH |> 85 MPH
824 6,533 13,938 30,877 43,304 33,974 15,242 4,696 1,087 292 77 34 6 5 8
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lllustrative Conditions - Site 6

« Site Conditions

 Located halfway between Jeff Todd
Way and Sacramento Drive

 No median

 No driveways in immediate vicinity
 Four through lanes

 No turn lanes

 Reported Crash Locations

 Pedestrian, bicycle, and speeding
crashes in the vicinity of Site 3 from
2016-2020

\VDDT | Virginia Department of Transportation



Site 6 Data

3,000

2,500

2,000

1,500

1,000

500

Volume (Vehicles/Hour)

 Mean Speed: 42.4 MPH
« 50" Percentile Speed (Not Plotted): 42.4 MPH
¢ 85 PerCen tl | e Sp EEd . 49 . 1 M P H Site 6 Collected Speed Data Versus Volume
55
Site 6 Collected Speed Data
55 /\
= \/
T 50 2
3 9
@ 45
i M
40 40
8888888888888 e88383838e8388 8¢S 8888888888888 88&e8888883888 8
SAdAIAE ed IS AIRESEaS 80 SARAIAEREaSIRAIAESESSIRR
Hour Hour
== Site 6 Average Speed Site 6 85th Percentile Speed == Site 6 Average Speed Site 6 85th Percentile Speed e Site 6 Volume
Site 6 Collected Speed Data Distribution
<15 MPH |< 25 MPH|<30 MPH (<35 MPH |< 40 MPH (£ 45 MPH |< 50 MPH |< 55 MPH (< 60 MPH |< 65 MPH|< 70 MPH < 75 MPH |< 80 MPH (< 85 MPH |> 85 MPH
142 690 2,096 8,643 23,968 32,583 22,585 8,792 2,043 411 77 30 14 2 9
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PROCEDURES




Analysis Overview

« NCHRP Procedure applied as another tool to assist in
developing recommendations for speed limits based on
conditions at each site
« 50t /85! percentile speeds
« Crash data
 Median type Signhals and access points
« Segment length
* Number of lanes
 Pedestrian/bike/parking activity and facilities

\VDDT | Virginia Department of Transportation



Site

e Decision ru

1 NCHRP Tool Evaluation

 Determining factors:

\DOT

Number of signals
Number of access points

e: Round to closest 50t percentile speed

w Advisory, Calculated, or Warning Messages
Speed limit setling group|  Developed
Suggested speed limit (mph) 40 This value is determined by speed data & site characteristics.
|Speed Data Advisory, Calculated, or Warning ﬁassages
45 Maximum speed limit (mph)
488  85th-percentile speed (mph)
40.78 50th-percentile speed {mph)
|3ite Characteristics Advisory, Calculated, or Warning Messages
14 Segment length (mi)
6 Number of lanes (two-way total)
Divided | Median type
[ Number of traffic signals Closest 50th (4.29 signals / mi)
44 Number of access points (lotal of both directions) 31.43 access points / mi
Not high / An Bicyclist activity / bike lane type

uate Sidewalk presence / width
Mot present Sidewalk buffer

Some: Pedestrian activity

Mot high On-street parking activity

No Parallel parking permitted?

No Angle parking present?

No Adverse alignment present?

Crash Data

Advisore, .ot 0 Nlessages

5 Number of years of crash data

46,600 Average AADT for crash data period (veh/d)

No Is the segment a one-way slreet?

217 All (KABCO) crashes for crash data period

Fatal & injury (KABC) crashes for crash data period
Average KABCO crash rate (crashes / 100 MVMT)
Average KABC crash rate (crashes / 100 MVMT)

1.3 x average KABCO crash rate (crashes / 100 MVMT) 2674
1.3 x average KABC crash rate (crashes / 100 MVMT)) 921
Critical KABCO crash rate (crashes / 100 MVMT)| 2278
Critical KABC crash rate (crashes / 100 MVMT) 83.9

Observed KABCO crash rate = 182.26 crashes / 100 MVMT
Observed KABC crash rate = 78.95 crashes / 100 MVMT

HSIS average KABCO crash rate = 205.73 crashes / 100 MVMT
HSIS average KABC crash rate = 70.84 crashes / 100 MVMT




Site 2 NCHR

P Tool Evaluation

Decision rule: Round to closest 50" percentile speed

Determining factors:
« Critical crash rate

\WDOT |

w Advisory, Calculated, or Warning Messages
Speed limit setting group Developed
Suggested speed limit (rnph) 40 This value is determined by speed data, site characteristics, & crash data.
|Speed Data Advisory, Calculated, or Warning Messages
45 Maximum speed limit (mph)
46.8 85th-percentile speed (mph)
38.45 50th-percentile speed (mph)
|Sﬂe Characteristics Advisory, Calculated, or Warning Messages
1.55 Segment length (mi)
[ Number of lanes (two-way total)
Divided Median type
5 Number of traffic signals Rounded-Down 85th (3.23 signals / mi)
G4 Number of access points (total of both directions) Rounded-Down 85th {41.29 access points / mi)
Not high / An Bicyelist activity / bike lane type
uate: Sidewalk presence / width
Present Sidewalk buffer
Some Pedestrian activity
Not high On-street parking activity
No Parallel parking permitted?
No Angle parking present?
Adverse alignment present?
Crash Data [Advisory, Calculated. or Warning Messages
5 Number of years of crash data
48,847 Average AADT for crash data period (veh/d)
No Is the segment a one-way slreet?
251 All (KABCO) crashes for crash data period Observed KABCO crash rate = 181.65 crashes / 100 MVMT
115 Fatal & injury (KABC) crashes for crash data period Observed KABC crash rate = 83.23 crashes / 100 MVMT
Average KABCO crash rate (crashes / 100 MVMT) HSIS average KABCO crash rate = 205.73 crashes / 100 MVMT
Average KABC crash rate (crashes / 100 MVMT) HSIS average KABC crash rate = 70.84 crashes / 100 MYMT
1.3 x average KABCO crash rate (crashes / 100 MVMT) 2674
1.3 x average KABC crash rate (crashes / 100 MVMT) 921
Critical KABCO crash rate (crashes | 100 MVMT), 226.2
Critical KABC crash rate (crashes / 100 MVMT) 83.0 Closest 50th




Site

« Decision ru
 Determining factors:

\DOT

3 NCHRP Tool Evaluation

Critical crash rate
Number of signals

e: Round to closest 50t percentile speed

Analysis Results

Advisory, Calculated, or Warning Messages

Speed limit setting group) Developed

Suggested speed limit (mph) 40

This value is determined by speed data, site characteristics, & crash data.

Speed Data Advisory, Calculated, or Warning Messages
45 Maximum speed limit (mph)
44.83 85th-percentile speed (mph)
37.69 50th-percentile speed (mph)
Site Characteristics Advisory. Calculated, or Warning Messages
1.52 Segment length (mi)
B Number of lanes (two-way total)
Divided Median type
i Number of traffic signals Closest 50th (4.61 signals / mi)
69 Number of access points (total of both directions) Rounded-Down 85th (45.39 access points / mi)
Mot high / Any type Bicyclist activity / bike lane type
Adequate Sidewalk presence / width
Present Sidewalk buffer
Some Pedestrian activity
Not high On-street parking activity
No Parallel parking permitted?
MNo Angle parking present?
Adverse alignment present?
Crash Data Advisory. Calculated, or Warning Messages
5 Number of years of crash data
46,969 Average AADT for crash data period (veh/d)
No Is the segment a one-way street?
KLY All (KABCO) crashes for crash data period Observed KABCO crash rate = 261.72 crashes / 100 MVMT
144 Fatal & injury (KABC) crashes for crash data period Observed KABC crash rate = 110.52 crashes [/ 100 MVMT
Average KABCO crash rate (crashes / 100 MVMT) HSIS average KABCO crash rate = 205.73 crashes / 100 MVMT
Average KABC crash rate (crashes / 100 MVMT) HSIS average KABC crash rate = 70.84 crashes / 100 MVMT
1.3 x average KABCO crash rate (crashes / 100 MVMT) 2674
1.3 x average KABC crash rate (crashes / 100 MVMT) 92.1
Critical KABCO crash rate {crashes / 100 MVMT) 226.8 Closest 50th
Critical KABC crash rate (crashes / 100 MVMT) 83.4 Closest 50th




Site 4 NCHR

e Decision ru

e: Rounded d

 Determining factors:

\DOT

Number of signals
Number of access points

P Tool Evaluation

own 85t percenti

e speed

Imw Advisory, Calculated, or Warning Messages
Speed limit setting group|  Devel d
Suggested speed limit (mph) 45 This value is determined by speed data & site characteristics.
|Speed Data Advisory, Calculated, or Warning Messages
45 Maximum speed limit (mph)
46.76 85th-percentile speed (mph)
39.53 50th-percentile speed (mph)
|Sita Characteristics Advisory, Calculated, or Warning Messages
1.18 Segment length (mi)
4 Number of lanes (two-way total)
[ Median type Rounded-Down 85th
4 Number of traffic signals Rounded-Down 85th (3.39 signals / mi)
56 Number of access points (total of both directions) Rounded-Down 85th (47.46 access points [ mi)
Not high / An Bicyclist activity / bike lane type
uate Sidewalk presence [ width
Present Sidewalk buffer
Some Pedestrian activity
Not high On-street parking activity
Mo Parallel parking permitted?
No| Angle parking present?
Adverse alignment present?
[Crash Data Advisory. Calculated or Waming Messages
5 Number of years of crash data
33,544 Average AADT for crash data period (veh/d)
Mo Is the segment a one-way sireet?
138 All (KABCO) crashes for crash data period Observed KABCO crash rate = 191.04 crashes / 100 MVMT
66 Fatal & injury (KABC) crashes for crash data period Observed KABC crash rate = 91.37 crashes / 100 MVMT
Average KABCO crash rate (crashes / 100 MVMT) HSIS average KABCO crash rate = 431.25 crashes / 100 MVMT
Average KABC crash rate (crashes / 100 MVMT) HSIS average KABC crash rate = 131.1 crashes / 100 MVMT
1.3 x average KABCO crash rate (crashes / 100 MVMT) 560.6
1.3 x average KABC crash rate (crashes / 100 MVMT) 1704
Critical KABCO crash rate (crashes / 100 MYMT) 4721
Critical KABC crash rate (crashes / 100 MVMT) 154.0




Site 5 NCHR

Decision ru

e: Rounded d

Determining factors:
« Median type
« Number of access points

\WDOT |

P Tool Evaluation

own 85t percentile speed

Analysis Results Advisory, Calculated, or Warning Messages
Speed limit setting group| _ Developed
Suggested speed limit (mph) 45 This value is determined by speed data & site characteristics.
|Speed Data Advisory, Calculated, or Warning M g Messages
45 Maximum speed limit (mph)
4572|  85th-percentile speed (mph)
38.81 50th-percentile speed (mph)
|site Characteristics Advisory, Calculated, or Warning Messages
0.81 Segment length (mi)
4 Number of lanes (two-way total)
Undivided| Median type Rounded-Down 85th
2 Number of traffic signals 2.47 signals / mi
46 Number of access points (total of both directions) Rounded-Down 85th (56.79 access points / mi)
Not high / An Bicyelist activity / bike lane type
uate Sidewalk presence [ width
Present Sidewalk buffer
Some,| Pedestrian activity
Not high On-street parking activity
No Parallel parking permitted?
No Angle parking present?
Adverse alignment present?
[Crash Data [Advisory Calculated, or Warning Messages
5] Number of years of crash data
34,098|  Average AADT for crash data period (veh/d)
No| Is the segment a one-way street?
a2 All (KABCO) crashes for crash data period Observed KABCO crash rate = 182.51 crashes / 100 MVMT
39 Fatal & injury (KABC) crashes for crash data period Observed KABC crash rate = 77.37 crashes / 100 MVMT
Average KABCO crash rate (crashes / 100 MVMT) HSIS average KABCO crash rate = 431.25 crashes / 100 MVMT
Average KABC crash rate (crashes / 100 MVMT) HSIS average KABC crash rate = 131.1 crashes / 100 MVMT
1.3 x average KABCO crash rate (crashes / 100 MVMT), 560.6
1.3 x average KABC crash rate (crashes / 100 MVMT) 170.4/
Critical KABCO crash rate (crashes / 100 MVMT), 480.4
Critical KABC crash rate (crashes / 100 MVMT) 158.6




Site

« Decision ru

6 NCHR

 Determining factors:

\DOT

P Tool Evaluation

e: Rounded down 85t percentile speed

Analysis Results

Advisory, Calculated, or Warning Messages

Median type

Number of signals

Mot high / Any type

Bicyclist activity / bike lane type

Adequate Sidewalk presence / width
Present Sidewalk buffer
Some Pedestrian activity
Not high On-street parking activity

No Parallel parking permitted?

No Angle parking present?

Adverse alignment present?

Speed limit setting group Developed
Suggested speed limit (mph) 45 This value is determined by speed data & site characteristics.
Speed Data Advisory, Calculated, or Warning Messages
45 Maximum speed limit (mph)
49.13 85th-percentile speed (mph)
42.38 50th-percentile speed (mph)
Site Characteristics Advisory, Calculated, or Warning Messages
0.85 Segment length {mi)
4 Number of lanes (two-way total)
Undivided Median type Rounded-Down 85th
3 MNumber of traffic signals Rounded-Down 85th (3.53 signals / mi)
33 MNumber of access points (total of both directions) 38.82 access points / mi

Crash Data

Advisory, Calculated, or Warning Messages

5 MNumber of years of crash data

31.856 Average AADT for crash data period (veh/d)

No Is the segment a one-way street?

127 All (KABCO) crashes for crash data period

43 Fatal & injury (KABC) crashes for crash data period

Average KABCO crash rate (crashes / 100 MVMT)

Average KABC crash rate (crashes / 100 MVMT)

1.3 x average KABCO crash rate (crashes / 100 MVMT) 560.6]
1.3 x average KABC crash rate (crashes / 100 MVMT) 1704
Critical KABCO crash rate (crashes / 100 MVMT) 430.9]
Critical KABC crash rate (crashes / 100 MVMT) 158.9

Observed KABCO crash rate = 257 crashes / 100 MVMT
Observed KABC crash rate = 87.02 crashes / 100 MVMT

HSIS average KABCO crash rate = 431.25 crashes / 100 MVMT
HSIS average KABC crash rate = 131.1 crashes / 100 MVMT




Site 7 NCHRP Tool Evaluation

 Decision rule: Use pre-set maximum speed limit
 Determining factors:

[Analysis Results Advisory. Calculated, or Warning Messages
. . . Speed limit setting group|  Developed
o M a.XI I I l u I I l S p eed I I I I l It Suggested speed limit (mph) 45 This value is determined by the maximum speed limit.
[Speed Data Advisory. Calculated, or Warning Messages

45 Maximum speed limit (mph)
52.23 85th-percentile speed (mph)
451 50th-percentile speed (mph)

|Site Characteristics Advisory, Calculated, or Warning Messages

0.7z Segment length (mi)
6 Number of lanes (two-way total)
Divided | Median type

Mot high / An

Number of traffic signals
Number of access points (total of both directions)
Bicyclist activity / bike lane type

2.78 signals / mi
6.94 access points / mi

uate Sidewalk presence / width
Present| Sidewalk buffer
Some| Pedestrian activity
Naot high On-street parking activity
No Parallel parking permitted?
No Angle parking present?
Adverse alignment present?

[Crash Data Advisory, Calculated, or Warning Messages
5 Number of years of crash data
36,300 Average AADT for crash data period (veh/d)
Naol Is the segment a one-way sireet?
a7 All (KABCO) crashes for crash data period Observed KABCO crash rate = 77.57 crashes / 100 MVMT
12 Falal & injury (KABC) crashes for crash data period Observed KABC crash rate = 25.16 crashes [ 100 MVMT
Average KABCO crash rate (crashes / 100 MVMT) HSIS average KABCO crash rate = 228.37 crashes / 100 MVMT
Average KABC crash rate (crashes / 100 MVMT) HSIS average KABC crash rate = 74.01 crashes / 100 MVMT
1.3 x average KABCO crash rate (crashes / 100 MVMT) 296.9]
1.3 x average KABC crash rate (crashes / 100 MVMT) 96.2
Critical KABCO crash rate (crashes / 100 MVMT), 265.4]
Critical KABC crash rate (crashes / 100 MVMT) 95.5]

\WDOT |
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RICHMOND HIGHWAY SPEED LIMIT STUDY -
CONCLUSIONS AND RECOMMENDATIONS




Factors Considered in Speed Limit Study

* Vehicle speeds and distributions

 Reported crash experience

 Pedestrian-vehicle and vehicle-vehicle conflict points
 Driveways, access points

 Pedestrian generators and pedestrian crossing activity
 Bus stops and transit operations

 Type of roadway cross-section

 Roadway character, roadway context, and road type

« Traffic signal locations and spacings

« State and local police inputs

\WDOT |



Richmond nghway between Belvoir Rd and Jeff Todd Way

| :  Three lanes in each direction
”i XYs;’c?‘&‘vﬁSrﬁ?SQSe' ; »Usggirﬁggggy;gc' & + Wide grass median divided
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highway
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« Good design features
A . * High observed speeds:
Ceme”cf's”s‘a”"ati'e o g e - 50 percentile = 45.1 mph
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Richmond Highway between Jeff Todd Way & Buckman
Road/Mt. Vernon Highway

« Two travel lanes in each direction
« Varying median:
 None
| « Painted transitions for turn lanes
Wooglann LR ) i « Two-way center left-turn only lane
IO O e R - Observed speeds:
' 7 ol g 50t percentile: 42.4, 38.8 & 40.8
mph
« 85" percentile =49.1, 45.7 & 48.8
mph
High crash rate (216.6 crashes/ 100
Million Vehicle Miles)
&/ SRt g 00000 v  Statewide Primary Highway
Vel NN AT g 7T [ S\ Average Crash Rate = 124.2
Py ARG iR T [ T - VDOT NoVA District Average
I o Crash Rate = 125.9

Frid: )
¢\ Deals 4Bin'Store s

- { -

\\- . ; o \ ~
2nd-AVeihift @ ’ \ﬂ, P
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Richmond Highway between Buckman Road/Mt. Vernon
H|ghway & the Capltal Beltway (1-495/1-95)

Three travel lanes in each direction
« Median divided
* Frequent signal-controlled intersections
* Frequent driveways and access points
 Numerous pedestrian-vehicle and vehicle-vehicle
crossing conflict points
* Observed speeds:
« 50" percentiles = 38.5, 37.7 & 39.5 mph
« 85™ percentile = 46.8, 44.8, & 46.8 mph
« High crash rate (174.8 — 205.6 crashes/ 100
Million Venhicle Miles)
« Statewide Primary Highway Average Crash

Rate = 124.2
- -‘ Ny P |  VDOT NoVA District Average Crash
: Hybla Valley \. ?L 2 \ Rate — 1259
',/ N i 3 » Higher incidence of ped/bike crashes and speed-
A - O = related crashes compared to other sections
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Speed Limit Study — Recommendations

Section Current | Recommended
Speed Speed Limit
Limit (mph)
(mph)
From Belvoir Roadto  0.72 45 45
Jeff Todd Way
From Jeff Todd Way 7.31 45 35
to 1-495 / 1-95
(Capital Beltway) Maintain

e Speed limit on Richmond
Highway south of Belvoir Road
would be maintained at 45 mph

\WDOT |
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