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• 7.8-mile segment of 

Richmond Highway

• Examine the speed limit 

along Richmond Highway, 

considering safety for 

motorists, pedestrians, 

bicyclists and transit users

• Through technical analysis, 

develop recommendation 

for posted speed limit

Richmond Highway Speed Limit Study - Objectives
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• Current Speed Limit is 

45 mph

• Year 2019 Annual 

Average Daily Traffic 

(AADT) ranged from 

55,000 to 34,000 

vehicles per day

• 30 signal-controlled 

intersections

• Numerous median 

openings, driveways, 

& unsignalized 

intersections

• Majority of study 

section has sidewalk 

or path on at least 

one side of US 1

U.S. Route 1 Study Section

Between I-495 and 

Buckman Road:

Three lanes in each 

direction, median divided 

(primarily raised concrete) 

Between Buckman Rd 

and Jeff Todd Way:

Two lanes in each 

direction, with either a 

Two-Way Left Turn Only 

lane or no median 

Between Jeff 

Todd Way and 

Belvoir Road:  

Three lanes in 

each direction, 

median divided 

(primarily grass)
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Traffic Signals on U.S. Route 1
• 30 traffic signal-controlled intersections within the study area

• 28 intersections contain pedestrian accommodations across 

U.S. Route 1

• 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

LEGEND

Signal w/ Peds

Signal w/o Peds

Ped. Flashing 

Beacon

Signal w/ Peds. Signal w/o Peds.
Warning Sign with 

Flashing Beacons
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VDOT SPEED LIMIT STUDY PROCEDURES - FOR 

NON-LIMITED ACCESS HIGHWAYS
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• 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

Additional Factors Considered in this Speed Limit Study
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NCHRP REPORT 966 - PROPOSED SPEED SETTING 

PROCEDURES



- Road function, site vicinity/area type, pedestrian 

facilities, and other factors all considered

- Set speed limit based on 50th, Rounded down 85th, or rounded 

off 85th Percentile Speeds, depending on classification of 

roadway segment and conditions

Methodology from NCHRP Study #17-76, Documented in 

NCHRP Report 966
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Speed Limit Setting Procedure

Roadway Context and Type 

Speed 
Distribution

Safety

Suggested Speed Limit

Decision 
Rules
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Roadway Context (NCHRP Report 855)
Context Density Illustration

Rural Lowest (few houses or other structures)

Rural Town Low to medium (single family houses and other 
single purpose structures)

Suburban Low to medium (single and multifamily structures 
and multi-story commercial)

Urban High (multi-story, low rise structures with designated 
off-street parking)

Urban Core Highest (multi-story and high-rise structures)
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Roadway Type (NCHRP Report 855)

• Interstates/Freeways/Expressways

• Principal Arterials

• Minor Arterials

• Collectors

• Locals
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Speed Limit Setting Groups
Context

Type Rural Rural Town Suburban Urban 
Urban 
Core

Freeways
Limited 
Access 

Limited 
Access 

Limited 
Access 

Limited 
Access 

Limited 
Access 

Principal 
Arterial

Undeveloped Developed Developed Developed Full Access

Minor 
Arterial

Undeveloped Developed Developed Developed Full Access

Collector Undeveloped Full Access Developed Full Access Full Access

Local Undeveloped Full Access Full Access Full Access Full Access
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Suggested Speed Limit Starting Point…
Speed Limit Setting 
Groups

Method, Engineering
• Use decision rules to identify percentile speed (and rounding) 

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

Limited access
Undeveloped
Developed

• Closest 85th (C85) • Roadway conditions OK

• Rounded down from 85th (RD85) • Between

• Closest 50th (C50) • Not favorable to all users or 
crashes a significant concern

Full Access  
(< 30 mph typically)

• Closest 50th (C50) • Roadway conditions OK

• Rounded down from 50th (RD50) • Not favorable to all users or 
crashes a significant concern



Input Data
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ANALYSIS OF SPEED DATA



• Summarized Speed and AADT data for 

each data collection location:

• Applied 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

Analysis
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Site # Data Collection Location

50th 

Percentile 

Speed (mph)

85th 

Percentile 

Speed (MPH)

Average 

Annual Daily 

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

7 1,000 ft west of Jeff Todd Way 45.1 52.2 43,545



Illustrative Conditions - Site 3

Virginia Department of Transportation 33

• 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



• Mean Speed: 35.8 MPH

• 50th Percentile Speed (Not Plotted): 37.7 MPH

• 85th Percentile Speed: 44.8 MPH

Site 3 Speed and Volume Data
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Mean speed without 

left turn lane: 37.5 MPH

≤ 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

Site 3 Collected Speed Data Distribution



Illustrative Conditions - Site 6
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• 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



Site 6 Data
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• Mean Speed: 42.4 MPH

• 50th Percentile Speed (Not Plotted): 42.4 MPH

• 85th Percentile Speed: 49.1 MPH

≤ 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

Site 6 Collected Speed Data Distribution



APPLICATION OF NCHRP SPEED SETTING 

PROCEDURES



Analysis Overview
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• NCHRP Procedure applied as another tool to assist in 

developing recommendations for speed limits based on 

conditions at each site

• 50th / 85th percentile speeds

• Crash data

• Median type Signals and access points

• Segment length

• Number of lanes

• Pedestrian/bike/parking activity and facilities



Site 1 NCHRP Tool Evaluation
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• Decision rule: Round to closest 50th percentile speed

• Determining factors:

• Number of signals

• Number of access points



Site 2 NCHRP Tool Evaluation
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• Decision rule: Round to closest 50th percentile speed

• Determining factors:

• Critical crash rate



Site 3 NCHRP Tool Evaluation
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• Decision rule: Round to closest 50th percentile speed

• Determining factors:

• Critical crash rate

• Number of signals



Site 4 NCHRP Tool Evaluation

Virginia Department of Transportation 42

• Decision rule: Rounded down 85th percentile speed

• Determining factors:

• Number of signals

• Number of access points



Site 5 NCHRP Tool Evaluation
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• Decision rule: Rounded down 85th percentile speed

• Determining factors:

• Median type

• Number of access points



Site 6 NCHRP Tool Evaluation
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• Decision rule: Rounded down 85th percentile speed

• Determining factors:

• Median type

• Number of signals



Site 7 NCHRP Tool Evaluation
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• Decision rule: Use pre-set maximum speed limit

• Determining factors:

• Maximum speed limit



RICHMOND HIGHWAY SPEED LIMIT STUDY  -

CONCLUSIONS AND RECOMMENDATIONS



• 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

Factors Considered in Speed Limit Study
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Richmond Highway between Belvoir Rd and Jeff Todd Way

Virginia Department of Transportation

• Three lanes in each direction

• Wide grass median divided 

highway

• Limited number of signals and 

access points

• Good design features

• High observed speeds:

• 50th percentile = 45.1 mph

• 85th percentile = 52.2 mph

• Relatively lower crash rate (77.6 

crashes / 100 Million Vehicle Miles)

• Statewide Primary Highway 

Crash Rate = 124.3

• VDOT NoVA District Primary 

Crash Rate = 125.9

• Enforcement likely to be lower 

priority
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Richmond Highway between Jeff Todd Way & Buckman 

Road/Mt. Vernon Highway
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• Two travel lanes in each direction

• Varying median:

• None

• Painted transitions for turn lanes

• Two-way center left-turn only lane

• Observed speeds:

• 50th percentile: 42.4, 38.8 & 40.8 

mph

• 85th percentile = 49.1, 45.7 & 48.8 

mph

• High crash rate (216.6 crashes / 100 

Million Vehicle Miles)

• Statewide Primary Highway 

Average Crash Rate = 124.2

• VDOT NoVA District Average 

Crash Rate = 125.9
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Richmond Highway between Buckman Road/Mt. Vernon 

Highway & the Capital Beltway (I-495/I-95)
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• 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:

• 50th percentiles = 38.5, 37.7 & 39.5 mph

• 85th percentile = 46.8, 44.8, & 46.8 mph

• High crash rate (174.8 – 205.6 crashes / 100 

Million Vehicle Miles)

• Statewide Primary Highway Average Crash 

Rate = 124.2

• VDOT NoVA District Average Crash 

Rate = 125.9

• Higher incidence of ped/bike crashes and speed-

related crashes compared to other sections
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Speed Limit Study – Recommendations
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Section Length

(miles)

Current 

Speed 

Limit 

(mph)

Recommended 

Speed Limit 

(mph)

From Belvoir Road to 

Jeff Todd Way

0.72 45 45

From Jeff Todd Way 

to I-495 / I-95 

(Capital Beltway)

7.31 45 35

• Speed limit on Richmond 

Highway south of Belvoir Road

would be maintained at 45 mph

35 MPH


