Research Project Brief

Report R27-R03: Developing Guidelines for
Context Specific Crosswalk Design

Background

The Virginia Department of Transportation (VDOT) mandates high-visibility crosswalks (HVCs)
at marked crosswalks at all unsignalized crossings, roundabouts, and pedestrian hybrid beacons
except on stop-controlled approaches as described in [IM-TE-384.1. At signalized intersections,
marking type is left to engineering judgment per IIM-TOD-400. VDOT is responsible for the
routine maintenance of a large crosswalk inventory. Because HVCs have higher costs than
transverse crosswalks, appropriate deployment is important.

Research Objectives

The study assessed the effectiveness of HVCs in different contexts through literature and real-
world data collection. This approach allowed the researchers to determine whether the data
supported VDOT crosswalk marking guidance and if any changes to existing guidance (IIM-TE-
384.1 and IIM-TOD-400) were warranted. A survey was also distributed to Virginia localities to
understand how crosswalk marking application varies statewide.

Approach

First, the report provides a summary of existing research regarding contexts in which HVCs are
effective. The next phase of the research involved a survey of crosswalk marking practices in
Virginia localities. Finally, an analysis of near-miss events using post-encroachment time (PET)
between vehicles and pedestrians was performed at six signalized intersections in Virginia with
both HVCs and transverse crosswalks.

The study recommends no changes to current guidance for HVCs in IIM-TE-384.1. The available
research supports HVC guidance at unsignalized and midblock crossings and does not support a
change to the guidance regarding pedestrian hybrid beacons, roundabouts, and the use of bar
pair crosswalks. The study recommends no changes to the current guidance to use engineering
judgment regarding crosswalk marking type at signalized intersections in [IM-TOD-400.

An analysis of near-miss events at six signalized intersections in Virginia found that right turning
vehicles and higher pedestrian speeds were associated with lower (more severe) PET values.
Skewed intersections and nighttime hours were associated with higher rates of near-miss events.

The study recommends additional research on several topics. A follow-up analysis could examine
the relationship between pedestrian signal activation and pedestrian counts and establish the
degree to which actuation data are a reliable predictor of observed pedestrian volume.
Additional research could also explore the rationale for selecting longitudinal or bar pair
crosswalk markings.

Research Benefits

Continuing to recommend HVCs at unsignalized and midblock crossings ensures that HVCs are
used in contexts in which research has shown positive safety benefits. Continuing to
recommend engineering judgment at signalized intersections allows for flexibility and cost
savings.

This study identified the existence of a potentially underutilized safety benefit of bar pair HVC
crosswalk markings. In addition, this study identified that pedestrian signal actuation data
represent a large dataset of surrogate pedestrian activity data that could be further explored.

VTRC
Virginia Transportation
Research Council

Principal
Research
Scientists

Afrida Raida, Ph.D.

Graduate Research
Assistant

Erin M. Robartes,
Ph.D.

Research Scientist

T. Donna Chen,
P.E., Ph.D.

Associate Professor

August 2026




Research Project Brief

Report R27-R03: Developing Guidelines for ny}“‘;pi
Context Specific Crosswalk Design

Research Council

Research Findings

Histogram of PET Values at All Transverse Crosswalks

180 -

Study Findings Support 160 1
Current VDOT HVC Guidance . 20
g 80 -
Based on the review of HVC literature © 60 4
and the results of this study, VDOT ;g ]
should continue to recommend the e o m ;mm o mnbannoomnoa
use of HVCs as described in VDOT SASAZARRYAYRTATAsdsd
O O O H = = = N N N N O O N N < < < <
[IM-TE-384.1 and continue to PET (seconds)

recommend engineering judgment
. . Histogram of PET Values at All High Visibility Crosswalks

regarding crosswalk marking type at
180 -

signalized intersections as described 160 -
in VDOT IIM-TOD-400. 120 |
£ 100 -

8 80 -

60 -

Signalized Intersection Near- o ]
0 -

Miss Event Analysis

N 1N 1N © 1N 1N 1N © 1 1N 1N © 1N 1N 1N © 1 1N 1N O

B B BT B L B S e S R i B S

S 2B T LT L YHNYH DD DTN T

: : : SCNWMRANWMRONMRNOAN®MKNON®R

An analysis of near-miss events at six SS o ddddaanNNmMOM < F IS
PET (seconds)

signalized intersections in Virginia

found that right turning vehicles and

. . Percentage of Near Misses that Occur During Dawn, Daytime, Dusk

higher pedestrian speeds were ’ ’ ’
& P P and Nighttime for High Visibility and Transverse Crosswalks

associated with lower (more severe)

_ ) High Visibility Crosswalks Transverse Crosswalks
PET values. Skewed intersections and
1% 3%
nighttime hours were associated with | 6%
higher rates of near-miss events. = Dawn
Day
= Dusk
= Night

81% 84%

August 2026



	Slide 1
	Slide 2




Accessibility Report





		Filename: 

		27-R03-Research-Brief.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 0



		Passed: 30



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



