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1. Introduction
This report is the basis of design (BOD) for the roadway elements of the GRTC Bus Rapid Transit (BRT) Project. This
report has been prepared based on project planning meetings, data collection, and input from the project partners.
Project partners include: GRTC, Virginia Department of Rail and Public Transportation (DRPT), City of Richmond (City),
Henrico County (County), the Virginia Department of Transportation (VDOT), and other regional planning partners. The
BOD serves as a record to document design criteria and project decisions made during the design development process
that affect modifications to the roadway.
Field survey, traffic, parking, and intersection studies, station location and structure design, design team meetings, and
applicable agency and authority input have supported the development of the BOD for the BRT corridor roadway
modifications. Design criteria established during the Environmental Assessment (EA) and Federal Transit Administration
(FTA) Transportation Investment Generating Economic Recovery (TIGER) grant application process, such as use of
existing lanes and minimizing right-of-way acquisition, were the basis of roadway modifications prior to additional
stakeholder input.
The BRT Project is 7.6 miles in length and runs west-to-east from Willow Lawn to Rocketts Landing along Broad Street,
14th Street and Main Street. The BRT system will have 14 stations with segments of the route operating in mixed traffic,
exclusive median running, and exclusive curb running. The project route transverses Henrico County and the City of
Richmond mostly along minor and principal arterial roadways through an urbanized corridor.
Roadway modifications will remain within existing limits of the right-of-way, when possible, and minimize impact to
adjoining properties and existing roadway features. Most proposed BRT station locations have been finalized, although
they may be slightly modified based on the resolution of potential conflicts with existing utilities.
This report provides the proposed roadway modification design parameters based on applicable local, state, and federal
guidelines, standards, and requirements for general traffic and transit vehicle traffic at station approach landings and
the remainder of the corridor.
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1.1. Overall Corridor Plan with Station Locations

Figure 1.1: BRT route and station map
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2. Existing Conditions Base Map & Plan Sheets
The existing conditions base map and plan sheets have been compiled from various data sources. Aerial mapping for
the entire project corridor was developed by Quantum Spatial in November, 2014. Ground control for the aerial
mapping and supplemental topographic survey and augmentation has been developed by Precision Measurements, Inc.
(PMI). Underground utility mapping has been performed by Accumark. General information outside of the BRT project
corridor was gathered from City of Richmond and Henrico County GIS databases.
The existing conditions plan sheets will use the following drawing scales:
·
·
·
·

Along the project corridor from Willow Lawn Station to I-195: 1”=50’.
Along the project corridor from I-195 to Broad Street / 14 th Street intersection: 1”=25’.
Along the project corridor from Broad Street / 14 th Street intersection to Rocketts Landing Station: 1”=50’.
Plan sheets detailing each BRT station location or signal modification: 1”=25’.

A vertical datum of NAVD ’88 and horizontal coordinate system of NAD ’83 have been set as the datum for the project.
The United States National CAD standards (NCS), latest version, will be utilized for plan sheet organization, naming, and
presentation of data and plans.
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3. Proposed Roadway Modifications and Transitway Design Criteria
Roadway modifications related to the bus transitway, general travel lanes, and other geometric roadway features within
the right-of-way will follow this established set of design criteria. These criteria are a collection of design standards
and/or guidance from local, state, and national sources. The American Association of State Highway and Transportation
Officials (AASHTO) is the national body that has developed design standards and guidance for transportation
infrastructure through practice, policy testing, research, and experience. AASHTO’s A Policy on Geometric Design of
Highways and Streets (also referred to as the “Greenbook”) provides guidance on roadway design. AASHTO’s Guide of
Geometric Design of Transit Facilities on Highways and Streets provides supplemental information in regards to roadway
design specific to transit applications. The design criteria for this project are based largely on these two manuals.
Additional state and local standards provided by VDOT, Henrico County, and the City of Richmond will also be utilized.
The map in Section 1.1 shows the proposed BRT route. The majority of the route follows Broad Street in Henrico County
and the City of Richmond, which is classified by VDOT as an Urban Principal Arterial. The route will also follow a few
other streets including 14th Street, Main Street, Old Main Street, and Orleans Street in the City of Richmond and Byrd
Avenue, Markel Road, and Willow Lawn Drive in Henrico County. The design standards for each of these streets are
governed by the agency that owns and maintains the facility. All streets within the City of Richmond are owned and
maintained by the City. Within Henrico County Broad Street is owned and maintained by VDOT, while Henrico County
owns and maintains the other streets within the project limits.
The following tables outline which standards will be utilized for each street segment of the project. The only geometric
roadway modifications expected beyond the median-running and curb-running segments of Broad Street involve minor
roadway widening along Main Street near 17 th Street to provide additional width for a bus to stop at the proposed
adjacent station. All of the roadway segments within the project limits are included in the table to outline governing
criteria in case additional modifications are needed.
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Table 3.1: Design Criteria: Broad Street

From:

Broad Street
(US 250)
Byrd Ave

Broad Street
(US 250)
County/City Line

Broad Street
(US 33/250)
Lombardy Street

To:

County/City Line

Lombardy Street

14th Street

45 mph

35 mph

25 mph

Posted Speed

45 mph

35 mph

25 mph

Ownership

VDOT

City of Richmond

City of Richmond

Urban

Urban

Urban

Principal Arterial

Principal Arterial

Principal Arterial

GS-5

GS-5

GS-5

360'

250'

155'

11'*

10' Minimum, 11'
Preferred*

10' Minimum, 11'
Preferred*

11' Suggested
Minimum, 12'
Preferred*

11' Suggested
Minimum, 12'
Preferred*

11' Suggested
Minimum, 12'
Preferred*

100' **

100' **

100' **

100' Single, 150' Dual

100' Single, 150' Dual

1.5' from Curb Face
3.0' at Intersections

1.5' from Curb Face
3.0' at Intersections

2.0' from Curb Face
to Edge of Sign

2.0' from Curb Face
to Edge of Sign

Street Segment
Design Criteria

Design Speed

Location
Functional
Class
Geometric
Standard
Stopping Sight
Distance
Travel Lane
Width

Bus Lane Width
Min. Turn Lane
Storage
Min. Turn Lane
Taper
Min. Lateral
Offset to
Obstructions
Min. Lateral
Offset to Signs

Source
VDOT Road Design Manual
(RDM) Appendix A-4

VDOT 2005 Functional
Classification Map
VDOT 2005 Functional
Classification Map
VDOT RDM Appendix A
AASHTO Greenbook, Table
3-1
AASHTO Greenbook, Page
7-29; City of Richmond;
VDOT RDM Appendix A
AASHTO Guide for
Geometric Design of Transit
Facilities on Highways and
Streets
VDOT RDM Appendix F-72
VDOT RDM Appendix F-72
VDOT RDM Appendix A-26
VDOT RDM Appendix A-119

100' Single, 150'
Dual
1.5' from Curb Face
3.0' at
Intersections
2.0' from Curb Face
to Edge of Sign

Min. Lane Shift

VDOT RDM Appendix A-10

L=WxS

L = W x S2 / 60

L = W x S2 / 60

Min. Lane Shift
for Every 1'
Width

VDOT RDM Appendix A-10

45.00

20.42

10.42

* Curb lane should be 1' wider where possible.
** To be determined by traffic analysis, 100' is minimum
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Table 3.2: Design Criteria: 14th St., Main St.

Street Segment

14th Street
(Rt. 7593)

Main St
(US 60/360)

Main St
(US 60)

From:

Broad St (US 250)

14th Street

18th Street

To:

Main St (US
60/360)

18th Street

Williamsburg Rd.
(US 60)

City Limits

25 mph

25 mph

25 mph

30 mph

Posted Speed

25 mph

25 mph

25 mph

30 mph

Ownership

City of Richmond

City of Richmond

City of Richmond

City of Richmond

Urban

Urban

Urban

Urban

Principal Arterial

Principal Arterial

Minor Arterial

Minor Arterial

GS-5

GS-5

GS-6

GS-6

155'

155'

155'

200'

10' Minimum,
11' Preferred*

10' Minimum,
11' Preferred*

10' Minimum,
11' Preferred*

10' Minimum,
11' Preferred*

11' Suggested
Minimum, 12'
Preferred*

11' Suggested
Minimum, 12'
Preferred*

11' Suggested
Minimum, 12'
Preferred*

11' Suggested
Minimum, 12'
Preferred*

100' **

100' **

100' **

100' **

100' Single, 150'
Dual
1.5' from Curb
Face, 3.0' at
Intersections
2.0' from Curb
Face to Edge of
Sign

100' Single, 150'
Dual
1.5' from Curb
Face, 3.0' at
Intersections
2.0' from Curb
Face to Edge of
Sign

100' Single, 150'
Dual
1.5' from Curb
Face, 3.0' at
Intersections
2.0' from Curb
Face to Edge of
Sign

100' Single, 150'
Dual
1.5' from Curb
Face, 3.0' at
Intersections
2.0' from Curb
Face to Edge of
Sign

Design Criteria

Design Speed

Location
Functional Class
Geometric
Standard
Stopping Sight
Distance

Source
VDOT Road Design
Manual (RDM)
Appendix A-4

VDOT 2005 Functional
Classification Map
VDOT 2005 Functional
Classification Map
VDOT RDM Appendix A

Main Street
(Rt. 5)
Williamsburg Rd.
(US 60)

Min. Turn Lane
Storage
Min. Turn Lane
Taper

AASHTO Greenbook,
Table 3-1
AASHTO Greenbook,
Page 7-29; City of
Richmond; VDOT RDM
Appendix A
AASHTO Guide for
Geometric Design of
Transit Facilities on
Highways and Streets
VDOT RDM Appendix
F-72
VDOT RDM Appendix
F-72

Min. Lateral Offset
to Obstructions

VDOT RDM Appendix
A-26

Min. Lateral Offset
to Signs

VDOT RDM Appendix
A-119

Min. Lane Shift

VDOT RDM Appendix
A-10

L = W x S2 / 60

L = W x S2 / 60

L = W x S2 / 60

L = W x S2 / 60

Min. Lane Shift for
Every 1' Width

VDOT RDM Appendix
A-10

10.42

10.42

10.42

15.00

Travel Lane Width

Bus Lane Width

* Curb lane should be 1' wider where possible.
** To be determined by traffic analysis, 100' is minimum
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Table 3.3: Design Criteria: Willow Lawn Dr., Byrd Ave., Markel Rd.

Street Segment

Willow Lawn Dr. (Rt. 7722)

Byrd Ave

Markel Road

From:

County/City Line

Fitzhugh Ave

Byrd Ave

To:

Broad St (US 250)

Broad St (US 250)

Willow Lawn Dr.

35 mph

35 mph

25 mph

Posted Speed

35 mph

35 mph

Unposted

Ownership

Henrico County

Henrico County

Henrico County

Urban

Urban

Urban

Collector

Local

Local

GS-7

GS-8

GS-8

250'

250'

155'

10'

10'

Design Criteria

Source
Design Speed

Location
Functional Class
Geometric Standard
Stopping Sight
Distance
Travel Lane Width

Bus Lane Width
Min. Turn Lane
Storage

VDOT Road Design
Manual (RDM) Appendix
A-4

VDOT 2005 Functional
Classification Map
VDOT 2005 Functional
Classification Map
VDOT RDM Appendix A
AASHTO Greenbook,
Table 3-1

AASHTO Greenbook, Page
10' Minimum, 11'
7-29; City of Richmond;
Preferred*
VDOT RDM Appendix A
AASHTO Guide for
Geometric Design of
11' Suggested Minimum,
Transit Facilities on
12' Preferred
Highways and Streets
VDOT RDM Appendix F-72

11' Suggested Minimum, 11' Suggested Minimum,
12' Preferred
12' Preferred

100' **

100' **

100' **

100' Single, 150' Dual

100' Single, 150' Dual

100' Single, 150' Dual

Min. Lateral Offset to VDOT RDM Appendix A- 1.5' from Curb Face
3.0'
Obstructions
26
at Intersections

1.5' from Curb Face
3.0' at Intersections

1.5' from Curb Face
3.0' at Intersections

Min. Lateral Offset to VDOT RDM Appendix A- 2.0' from Curb Face to Edge
Signs
119
of Sign
VDOT RDM Appendix AMin. Lane Shift
L = W x S2 / 60
10

2.0' from Curb Face to
Edge of Sign

2.0' from Curb Face to
Edge of Sign

L = W x S2 / 60

L = W x S2 / 60

20.42

10.42

Min. Turn Lane Taper VDOT RDM Appendix F-72

Min. Lane Shift for
Every 1' Width

VDOT RDM Appendix A10

20.42

* Curb lane should be 1' wider where possible.
** To be determined by traffic analysis, 100' is minimum
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Table 3.4: Design Criteria: Fitzhugh Ave., Orleans St., Old Main St.

Street Segment

Fitzhugh Ave

Orleans Street

Old Main Street

From:

Byrd Ave

Main Street

Main Street

To:

Willow Lawn Dr.

Old Main Street

Orleans St

25 mph

25 mph

25 mph

Posted Speed

25 mph

Unposted

Unposted

Ownership

Henrico County

City of Richmond

City of Richmond

Design Criteria

Source
Design Speed

VDOT Road Design Manual
(RDM) Appendix A-4

VDOT 2005 Functional
Urban
Urban
Urban
Classification Map
VDOT 2005 Functional
Functional Class
Local
Local
Local
Classification Map
Geometric Standard
VDOT RDM Appendix A
GS-8
GS-8
GS-8
Stopping Sight
AASHTO Greenbook, Table
155'
155'
155'
Distance
3-1
AASHTO Greenbook, Page
Travel Lane Width
7-29; City of Richmond;
10'
10'
10'
VDOT RDM Appendix A
AASHTO Guide for
Geometric Design of
11' Suggested Minimum, 11' Suggested Minimum, 11' Suggested Minimum,
Bus Lane Width
Transit Facilities on
12' Preferred
12' Preferred
12' Preferred
Highways and Streets
Location

Min. Turn Lane Storage VDOT RDM Appendix F-72

100' **

100' **

100' **

Min. Turn Lane Taper VDOT RDM Appendix F-72

100' Single, 150' Dual

100' Single, 150' Dual

100' Single, 150' Dual

Min. Lateral Offset to
VDOT RDM Appendix A-26
Obstructions

1.5' from Curb Face
3.0' at Intersections

1.5' from Curb Face
3.0' at Intersections

1.5' from Curb Face
3.0' at Intersections

2.0' from Curb Face to
Edge of Sign
L = W x S2 / 60

2.0' from Curb Face to
Edge of Sign
L = W x S2 / 60

10.42

10.42

Min. Lateral Offset to VDOT RDM Appendix A- 2.0' from Curb Face to
Signs
119
Edge of Sign
Min. Lane Shift
VDOT RDM Appendix A-10
L = W x S2 / 60
Min. Lane Shift for
Every 1' Width

VDOT RDM Appendix A-10

10.42

* Curb lane should be 1' wider where possible.
** To be determined by traffic analysis, 100' is minimum
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Table 3.5: Design Criteria: Project-Wide Standards

Design Criteria

Source

Project-Wide Standard

Min. Width of Parallel Parking
Lanes

AASHTO Greenbook, Page 4-73

7.0’ Minimum

Min. Vertical Clearance to Signs,
Adjacent to Sidewalk

VDOT RDM Appendix A-119

7.0' to Bottom of Sign

Min. Width of Sidewalk

VDOT RDM Appendix A-120

5.0' access route free of
obstructions (8.0' adjacent to
parallel parking)

Max. Grade of Sidewalk

VDOT RDM Appendix A-121

5.0% or longitudinal slope of
adjacent street, whichever is
greater

Max. Grade of Sidewalk Ramps

VDOT RDM Appendix A-104

12:1 (8.3%)

Max. Cross-slope of
Sidewalk/Ramps

VDOT RDM Appendix A-121

48:1 (2.0%)

Min. Width of Pedestrian
“Refuge”

VDOT RDM Appendix A-105,
AASHTO Greenbook 4-64 – 4-66

6.0’ median width

Design Transit Vehicle

AASHTO Greenbook, GRTC

BUS-40

This project does not propose to widen any streets for the BRT for any significant length, therefore it’s important to
balance the needs of the many uses along the corridor to the existing width of the roadway. Along Broad Street
specifically, roadway width must be appropriately allotted to general travel lanes, BRT lanes, parking lanes, left-turn
lanes, and median width while maintaining safety for all users.
Lane width is an important aspect of the design of the BRT route along Broad Street. As demonstrated in the design
criteria table, AASHTO recommends a minimum of 10’ for all general travel lanes and 11’ for BRT lanes. Additionally, the
City of Richmond has expressed a desire for 11’ to be used for travel lanes where possible and 11’ for BRT lanes at a
minimum. The City also expressed desire for any lanes running adjacent to curb or parking lanes to have an additional 1’
in width to account for trucks and larger vehicles, where possible. These desired widths were followed were possible,
but in many places available roadway width was too constrained to provide desired lane widths. The absolute minimize
lane widths based on City and GRTC input are 11’ for BRT lanes, 10.5’ for outside travel lanes that will still accommodate
trucks and local buses, and 10’ for other general travel and turn lanes.
Raised median width is also an important aspect of the design. VDOT and AASHTO both recommend using 4’ medians,
but narrower medians are acceptable. The City of Richmond has expressed desire for 4’ medians, but will accept
narrower medians to avoid widening the roadway to the outside in order to provide roadway width to parking, turning,
BRT, and general travel lanes.
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The design vehicle will be analyzed for turning movements at critical intersections along the corridor. AutoTURN® is the
CAD-based program that can graphically show the full apron and turning path of a bus, truck, or other design vehicle
when making different turning movements. Critical turning movements along the corridor will be identified by the
project team and the City of Richmond to ensure the design vehicle is capable of making turns from modified sections of
Broad Street without major encroachment onto adjacent lanes or running over curbs, median, or sidewalk.
Portions of the existing parallel parking along Broad Street are proposed to be removed with this project. A full parking
study has been performed to analyze the effects of the removal of parking along the project corridor. This study can be
seen in the Parking Analysis Report dated July 23, 2015.

3.1. Mixed Traffic Segments
The segments of the project where the bus will not operate in its own dedicated lane are referred to as “mixed-traffic”
segments. There are three separate sections that will operate in mixed-traffic: from Willow-Lawn to Thompson Street
(2.0 miles), from Foushee Street to 4 th Street (0.25 miles), and from 14 th Street to Rocketts Landing (2.1 miles). In these
segments, the bus will operate in lanes shared with general traffic as it does today.
Where the bus transitions from median-running to curb-running between Foushee Street and 4 th Street, no changes are
proposed to the existing median or curbs. From Foushee Street to 2 nd street no changes are proposed to the existing
lane striping, however the section between 2 nd Street and 4th Street will be restriped to add additional parking where the
bus operates in the curb lane in dedicated lanes today. Eastbound and westbound travel lanes (two in each direction)
will also be restriped from 2nd Street to 4th Street as 11’ wide lanes by narrowing the right-side parking lane as necessary.
The following are conceptual typical roadway sections showing existing conditions and the proposed modifications for
the mixed-traffic segment between Foushee Street and 4 th Street1.
Figures 3.1 and 3.2 show the existing sections from Foushee Street to 1 st Street and 1st Street to 2nd Street, respectively,
with no proposed changes to either block.

118’ R/W (Approx.)

Figure 3.1: Foushee St. to 1st St., existing section

1

NOTE: All sections are looking eastbound. Sidewalk widths shown provide an example of the average available sidewalk
space and are not necessarily representative of each block in detail. Street trees and landscaping shown are an example of
the existing landscaping along the corridor and are not necessarily representative of each block in detail.
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118’ R/W (Approx.)

Figure 3.2: 1st St. to 2nd St., existing section

Figure 3.3 is the existing section between 2 nd Street and 4th Street.

118’ R/W (Approx.)

Figure 3.3: 2nd St. to 4th St., existing section
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Figure 3.4 shows the proposed section from 2 nd Street to 4th Street. Parking lanes are reclaimed on both sides of Broad
Street where dedicated lanes exist today, and BRT buses will operate in mixed traffic. This section establishes 11’ lane
widths for the four travel lanes (two in each direction) by slightly narrowing the parking lanes to a minimum of 9’ wide.
No modifications to the curb lines or median width are proposed.

118’ R/W (Approx.)

Figure 3.4: 2nd St. to 4th St., proposed section

Other minor roadway widening is required on Main Street just west of 17 th Street. The existing eastbound curb lane is
too narrow for a transit bus to stop at the proposed station without encroaching into the adjacent travel lane. The
outside lane will be constructed to be 2-3’ wider for approximately 100 feet directly in front of the station to allow the
BRT vehicle to fit. The curb lane will transition from its existing location to a maximum of 3’ wider than existing at the
eastern side of the station before a short transition back to existing.
The remainder of the other two mixed-traffic segments - from Willow Lawn to Thompson Street and from 14 th Street to
Rocketts Landing - are not expected to require roadway widening, modification, or re-striping.

3.2. Median Running Transitway
This segment of the project provides dedicated lanes for the bus in the center of the roadway for 2.6 miles from
Thompson Street to Foushee Street. Running the bus in the center of the roadway, as opposed to the outside, helps
minimize conflicts with vehicles turning to/from side streets and private entrances in addition to allowing parallel
parking. The two BRT lanes (eastbound and westbound) located in the center of the roadway also help enhance the look
and feel of a dedicated transitway.
The existing section of Broad Street in this segment includes three 10’ through lanes in each direction, parking on both
sides, and a raised concrete median varying from 4’ to 6’ in width. No existing dedicated turn lanes exist at any
intersection other than at Belvidere Street. The existing roadway is about 76’ measured from curb face to curb face
from I-195/Thompson Street to Sheppard Street (0.6 miles), and about 82’ from Sheppard Street to Foushee Street (2.0
miles).
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Throughout the median running segment of Broad Street there are several competing uses; this proposed design
balances the needs of these uses as much as possible. The different uses include the following: number of general
purpose travel lanes and width, BRT lane width, median width, presence of parking/loading zones and corresponding
width, left-turn lane width (where applicable), station platform width.
3.2.1.MEDIAN RUNNING PROPOSED TYPICAL SECTION
The proposed typical section for the median-running transitway is a “typical” divided roadway, where opposing
directions of travel are separated by one raised median in the center of the roadway and the buses would be separated
from vehicles traveling in the same direction only by lane markings. The number of general purpose travel lanes in each
direction reduces from three to two. Two dedicated median-running BRT lanes are added (one in each direction). From
Thompson Street to Sheppard Street one parking lane will be provided, except in the vicinity of turn lanes and stations.
From Sheppard Street to Foushee Street, with the exception of Harrison Street to Pine Street, both existing parking lanes
will be preserved except in the vicinity of turn lanes and stations where only one parking lane will be persevered. From
Harrison Street to Pine Street project partners agreed median width is more important than on-street parking due to
increased pedestrian activity around the Virginia Commonwealth University (VCU) Monroe Park campus. For this short
segment a 6’ median and left-turn lanes will be provided in lieu of on-street parking. In the locations where on-street
parking will be on only one side of the street, the side that parking is provided will be examined on a case-by-case basis
to best serve the adjacent land uses.
No roadway widening to the outside or narrowing of the existing sidewalk width is proposed with the typical sections.
Minor widening (1-2’) is required in the immediate vicinity of the intersection of Broad Street and Meadow
Street/Hermitage Road to allow both eastbound and westbound left turns.
Other alternatives such as a “protected transitway” were considered during early development of typical section
options, where a median is installed between the BRT lane and general purpose travel lanes on either side. However,
the section shown in this report was selected due to a significantly lower overall cost since the “protected transitway”
would require demolishing the entire existing median and repaving, constructing two new raised medians, and the
construction of an extensive sewer system to convey stormwater runoff between the medians of the “protected
transitway.”
3.2.2.LEFT-TURN LANES
With the buses running in the median, controlling vehicle access across Broad Street is important for the safety and
operation of both the BRT vehicles and general traffic. All vehicular median crossovers will be restricted to signalized
intersections only. For example, a vehicle will not be able to make a left turn from a side street onto Broad Street except
at a signal. All existing turning movements from side streets to Broad Street will be maintained at signalized
intersections. Additionally, left turns from Broad Street onto side streets will also be restricted to dedicated turn lanes
at signalized locations. These locations have undergone a thorough traffic analysis to ensure they provide appropriate
access to adjacent neighborhoods, developments, and businesses. Left-turn lanes are currently proposed along Broad
Street in the median-running segments at the following locations (all left lanes are single unless otherwise indicated):
·
·
·
·
·
·
·

Eastbound to Roseneath Road
Westbound to Tilden
Eastbound to Sheppard Street
Westbound to Sheppard Street
Eastbound to Terminal Place
Westbound to Robinson Street
Eastbound to Davis Drive
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·
·
·
·
·
·
·
·
·
·

Eastbound to DMV Drive
Eastbound to Allison Street
Eastbound to Hermitage Road
Westbound to Meadow Street
Eastbound to Allen Avenue
Eastbound to Bowe Street
Westbound to Harrison Street
Eastbound to Belvidere Street (dual left)
Westbound to Belvidere Street
Westbound to Monroe Street

Dedicated left-turn lanes will be physically located to the outside of the proposed dedicated BRT lanes in the medianrunning segment of Broad Street to prevent buses and left turning vehicles from having to cross paths without the
protection of a signal. Left turning vehicles will be able to make left turns onto side streets from dedicated lanes only
during a protected left turn traffic signal to eliminate conflicts with adjacent through-movement buses.
3.2.3.EXISTING AND PROPOSED TYPICAL SECTIONS
The following section contains conceptual roadway typical sections showing existing conditions and proposed
modifications for the median-running transitway segment 2.
Figure 3.5 is the existing section of Broad Street from Thompson Street to Sheppard Street.

100’ R/W (Approx.)

Figure 3.5: Thompson St. to Sheppard St., existing section

2

NOTE: All sections are looking eastbound. Sidewalk widths shown provide an example of the average available sidewalk space and
are not necessarily representative of each block in detail. Street trees and landscaping shown are an example of the existing
landscaping along the corridor and are not necessarily representative of each block in detail.
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Figure 3.6 shows the proposed typical section from Thompson Street to Sheppard Street. This section narrows the
preserves the existing median width but at a new location in the section. BRT lane widths are 11’. The number of
general purpose travel lanes reduces from three to two in each direction at 10.5’-11’ each. One of the two parking lanes
would be removed to provide width for the dedicated BRT lanes. The parking lane provided is adequate width, 7’, as
compared to the sub-standard 6’ parking lane in the existing condition. Modifications also include re-striping lane
markings and potential installation of a colored BRT lane pavement treatment.

100’ R/W (Approx.)

Figure 3.6: Thompson St. to Sheppard St., proposed section

Figure 3.7 shows the proposed typical section from Thompson to Sheppard Street with inclusion of a left-turn lane. BRT
lane widths are 11’. The number of general travel lanes reduces from three to two in each direction at the minimum
acceptable widths established for the project. A 10’ left-turn lane is included. On-street parking cannot be
accommodated in this section.
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100’ R/W (Approx.)

Figure 3.7: Thompson St. to Sheppard St., proposed section with left-turn lane

Figure 3.8 shows the proposed typical section from Thompson to Sheppard Street with inclusion of the BRT median
station. The raised transit shelter area is 12’ wide. The BRT lane widths are 11’. The number of general travel lanes is
two in each direction at 10’-11’ each. On-street parking cannot be accommodated in this section.

100’ R/W (Approx.)

Figure 3.8: Thompson St. to Sheppard St., proposed section with transit station
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Figure 3.9 is the existing section of Broad Street from Sheppard Street to Foushee Street.

118’ R/W (Approx.)

Figure 3.9: Sheppard St. to Foushee St., existing section

Figure 3.10 shows the proposed typical section from Sheppard Street to Foushee Street. This section narrows the center
median from 6’ to 4’. BRT lane widths are 11’. The number of general travel lanes reduces from three to two in each
direction at 10’-11’ each. Both of the parking lanes would remain but parking lane width reduces from 8’ to 7’ each to
provide width for the dedicated BRT lanes. Modifications also include re-striping lane markings and potential
installation of a colored BRT lane pavement treatment.

118’ R/W (Approx.)

Figure 3.10: Sheppard St. to Foushee St., proposed section
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Figure 3.11 shows the proposed typical section from Sheppard Street to Foushee Street with inclusion of a left-turn lane.
BRT lane widths are 11’. The number of general travel lanes reduces from three to two in each direction at 10’-10.5’
each. A 10’ left-turn lane is included. A 7’ parking lane can be accommodated one only one side of Broad Street in this
section.

118’ R/W (Approx.)

Figure 3.11: Sheppard St. to Foushee St., proposed section with left-turn lane

Figure 3.12 shows the proposed typical section from Sheppard Street to Foushee Street with inclusion of the BRT median
station. The transit shelter area is 12’ wide. The BRT lane widths are 11’. The number of general travel lanes is two in
each direction at 10’-10.5’ each. A 7’ parking lane can be accommodated one only one side of Broad Street in this
section.

118’ R/W (Approx.)

Figure 3.12: Sheppard St. to Foushee St., proposed section with transit station
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As mentioned in section 3.2.1, a few blocks from Harrison Street to Pine Street will have a unique typical section. Most
of the length between these blocks provides either a left-turn lane (for westbound to Harrison Street or eastbound to
Belvidere Street) or the proposed Shafer Street station. The typical section in the vicinity of the station will remain as
shown in Figure 3.12. Figure 3.13 shows the proposed section for this segment with a 6’ median - wider than the
medians in the remainder of the median-running segment - for increased pedestrian safety in these blocks of high
pedestrian activity. BRT lanes will remain at 11’, general travel lanes will be 11’, and the left-turn lane will be 10’ wide.
Modifications also include re-striping lane markings and potential installation of a colored BRT lane pavement
treatment.

118’ R/W (Approx.)

Figure 3.13: Harrison St. to Pine St., proposed section with left-turn lane

3.3. Curb Running Transitway
This segment of the project provides dedicated BRT lanes along the outer curb face for 0.6 miles between 4 th Street and
Old 14th Street. This segment will be modified to provide appropriate travel lane widths (achieved with pavement restriping) and necessary raised median modifications for dedicated left turns. Median modifications will be necessary
along some blocks to provide minimum lane widths from 4 th Street to 9th Street. The existing median from 9 th Street to
11th Street will be reconstructed to provide the required minimum lane widths and necessary turn lanes. The remaining
curb running transitway segment from 11 th Street to Old 14th /College Street will require existing raised median
modifications and lane re-striping to provide the minimum recommended lane widths.
In this segment, a critical balance must be accomplished to provide appropriate lane widths for dedicated BRT lanes,
traffic through lanes, and critical left and right turn movements while maintaining raised median width for pedestrian
refuge in crosswalks and to maintain existing median trees and landscaping, where practical.
Right and left turning movements allowed along Broad Street today in Downtown Richmond between 4 th Street and 14th
Street will be maintained with this project. Along the curb lanes, right turning vehicles and business access traffic can
utilize the BRT lane to make turns at specific locations. This lane is often referred to as a Business Access Transit (BAT)
lane. Signing and special pavement markings will indicate to drivers that right turns are allowed from the curb-running
BRT lane in these marked locations.
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The following are typical roadway cross sections (block by block) showing existing conditions and proposed
modifications3. Figure 3.14 is the existing section of Broad Street from 4 th Street to 5th Street.

118’ R/W (Approx.)

Figure 3.14: 4th St. to 5th St., existing section

Figure 3.15 shows the proposed typical section from 4 th to 5th Street. The center median is narrowed from 19’ to 16’.
BRT lane widths and all drive lanes are 11’ each. Modifications also include re-striping lane markings and potential
installation of a colored BRT lane pavement treatment.

118’ R/W (Approx.)

Figure 3.15: 4th St. to 5th St., proposed section

3

NOTE: All sections are looking eastbound. Sidewalk widths shown provide an example of the average available sidewalk space and
are not necessarily representative of each block in detail. Street trees and landscaping shown are an example of the existing
landscaping along the corridor and are not necessarily representative of each block in detail.

Version 3.0 | July 23, 2015

20

Roadway Modifications Basis of Design Report

Figure 3.16 is the existing section of Broad Street from 5 th Street to 6th Street.

118’ R/W (Approx.)

Figure 3.16: 5th St. to 6th St., existing section

Figure 3.17 shows the proposed typical section from 5 th to 6th Street. The center median is retained in place at 6’ wide.
BRT lane widths and all through drive lanes are 11’ each. The left-turn lane is reduced from 13’ to 10’. Modifications
also include re-striping lane markings and potential installation of a colored BRT lane pavement treatment.

118’ R/W (Approx.)

Figure 3.17: 5th St. to 6th St., proposed section
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Figure 3.18 is the existing section of Broad Street from 6 th Street to 8th Street.

118’ R/W (Approx.)

Figure 3.18: 6th St. to 8th St., existing section

Figure 3.19 shows the proposed typical section from 6 th to 8th Street. The center median is reduced from 19’ to 16’ wide.
BRT lane widths and all through drive lanes are 11’ each. Modifications also include re-striping lane markings and
potential installation of a colored BRT lane pavement treatment.

118’ R/W (Approx.)

Figure 3.19: 6th St. to 8th St., proposed section
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Figure 3.20 is the existing section of Broad Street from 8 th Street to 9th Street.

118’ R/W (Approx.)

Figure 3.20: 8th St. to 9th St., existing section

Figure 3.21 shows the proposed typical section from 8 th to 9th Street. A center median width of 6’ is shown but it is
relocated south by 5’. BRT lane widths and all through drive lanes widen from 9’-10’ each to 11’ each. The eastbound
number of drive lanes decrease from three to two. The left-turn lane is retained at 10’. Modifications also include restriping lane markings and potential installation of a colored BRT lane pavement treatment.

118’ R/W (Approx.)

Figure 3.21: 8th St. to 9th St., proposed section
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Figure 3.22 is the existing section of Broad Street from 9 th Street to 11th Street.

118’ R/W (Approx.)

Figure 3.22: 9th St. to 11th St., existing section

Figure 3.23 shows the proposed typical section from 9 th to 11th Street. A center median width of 6’ is shown but it is
relocated north by 5’ of its existing placement. BRT lane widths and all through drive lanes widen from 9’-10’ each to 11’
each. The eastbound number of drive lanes is reduced from three to two, as a 10’ left-turn lane is added at 11 th Street.
The City of Richmond plans to make 11 th Street two-way traffic flow north of Broad Street, so this proposed turn lane
reflects this change. Modifications also include re-striping lane markings and potential installation of a colored BRT lane
pavement treatment.

118’ R/W (Approx.)

Figure 3.23: 9th St. to 11th St., proposed section
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Figure 3.24 is the existing section of Broad Street from 11 th Street to Old 14th Street.

118’ R/W (Approx.)

Figure 3.24: 11th St. to Old 14th St., existing section

Figure 3.25 shows the proposed typical section from 11 th to 12th Street. A center median width of 6’ is proposed for this
block, the same as existing. BRT lane widths and all through drive lanes widen from 9’-10’ each to 11’ each. The
eastbound number of drive lanes decrease by one lane and eastbound right-turns will be allowed from the BRT lane.
Westbound shows a gore where a lane will be dropped between Old 14 th and 12th Streets. This lane drop is reduce the
total westbound lanes from four at I-95 to three by 11 th Street. The BRT vehicles will use the right-turn lane to travel
through the intersection and land in the dedicated BRT lane from 10 th Street to 11th Street. Modifications also include
re-striping lane markings and potential installation of a colored BRT lane pavement treatment.

118’ R/W (Approx.)

Figure 3.25: 11th St. to 12th St., proposed section
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Figure 3.26 shows the proposed typical section from 12 th Street to Old 14th Street. A center median width of 6’ is
proposed for this block, the same as existing conditions, but the median location is moved 5’ south of the existing
median. The second westbound through lane will be dropped during this block to transition to three through lanes. The
eastbound number of drive lanes decrease by one lane in each direction. Modifications also include re-striping lane
markings and potential installation of a colored BRT lane pavement treatment.

118’ R/W (Approx.)

Figure 3.26: 12th St. to Old 14th St., proposed section

Figure 3.27 is the existing section of Broad Street from Old 14 th Street to 14th Street. No modifications are proposed for
this segment of Broad Street. It will remain as-is to preserve the current operation of the on- and off-ramps at I-95 and
the eastbound right turn to southbound 14 th Street.

118’ R/W (Approx.)

Figure 3.27: Old 14th St. to 14th St., existing section
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The BRT buses are in mixed traffic from Old 14 th Street for the remainder of the BRT route to the east to Rocketts
Landing, which is Broad Street to 14 th Street to Main Street.
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4. Utilities Relocation and Coordination
4.1. Identifying Utility Stakeholders
In addition to the public utilities, there are privately owned power and communication facilities overhead and below
grade throughout the project corridor. Furthermore, there are proprietary communication lines associated with the
Commonwealth of Virginia offices and potentially lines associated with Virginia Commonwealth University (VCU). Below
is a list of stakeholders within the project corridor that have been identified and contacted:
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·

City of Richmond
County of Henrico
Dominion Power
Comcast
Level 3
AT&T
Verizon/MCI
Fiber Light
Windstream
Lumos Network
Crown Castle
PEG Bandwidth
Sprint Long Distance
Sidera Networks LLC
Quest Communication
SummitIG LLC
Plantation Pipeline (Kinder Morgan)

Facility records and any proposed construction or maintenance plans have been requested from utility stakeholders
potentially being impacted by the project. Stakeholders that were present at the utility summit meetings have
submitted information but additional information will be required as the design process continues. Once agreements
are in place with the utility owners, disclosure of information will be easier to obtain and supplement the existing
information.
Utility summit meetings were held December 2, 2014, January 13, 2015, and May 5, 2015. These meetings were held to
introduce the project team, begin discussions regarding the overall project and potential impacts to utilities, identify the
potential conflicts as early in the design process as possible, elicit comments from the utility representatives, discuss
relocation schedule requirements, and obtain preliminary relocation cost information for the utilities.

4.2. Utility Drawings
Field survey is being utilized to determine initial utility impacts with proposed roadway modifications and project station
locations. Finalized utility composite drawings will be based on aerial photography, utility designation, and
supplemental field survey. The aerial photography captured utility features such as valve boxes, sewer manholes, utility
vaults, drainage structures and other visible features. It also captured existing topography of the corridor. The utility
designation performed includes using utility owners’ record information, captured utility features in the field, and the
use of ground penetrating radar and electronic pipe and cable locators to supplement record information. The
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supplemental survey ties-down property lines, right-of-way lines, determines storm and sewer inverts, and obtains
information that was obscured in the aerial photography.

4.3. Utility Impacts
Underground utilities located within the project limits vary in depth below grade. Typically, natural gas and water mains
are buried at a depth of three or more feet below the surface. Communication and power conduit may be less than
three feet below grade for some lengths. Storm drain, sanitary sewer, and combined sewer piping are usually at a depth
of three feet or more below grade. Several large brick arch and concrete box sanitary sewers are known to be within the
project limits. These are often quite shallow and may be less than one foot below the surface. Traffic signal poles with
mast arms have concrete bases that may be as deep as ten feet below grade. Consequently, the impacts and resolution
to affected utilities will vary throughout the project depending on their specific location and depth.
The roadway modifications and the construction of BRT stations will likely impact existing utilities within the BRT
corridor. Modification to the existing roadway grade will be minimal and may not require extensive utility relocations.
Modifications to the existing curb lines will likely impact the location of lighting and traffic poles, drainage structures,
drop inlets and manholes. The majority of the utility impacts are expected to occur at the station locations due to the
structural foundations needed to support the station. The proposed stations will also require power and communication
conduits. Construction of these conduits may impact existing building service connections. Additionally, large existing
telecommunication vaults and power transformers are situated below grade under many sidewalks; impacts to these are
possible at curb station locations.
Many utilities within the project corridor are extremely old and constructed of materials no longer commonly used in
modern construction. These aging facilities may be disturbed during construction. Sections of cast iron and ductile iron
natural gas and water mains and terra cotta clay sewer pipe could be subjected to external forces during construction,
causing failure. Some failures of these utilities are likely to occur on a project of this scale, therefore replacement of
some will be expected. Additionally, there are telecommunication ducts with conductors dating back to the early 1900s
located in the project corridor. Total avoidance of these facilities is highly recommended based on previous experience
within the project corridor.
In general, the project intent is to minimize impacts to utilities. The avoidance of utilities and the reduction of utility
conflicts are vital to the construction schedule and overall project costs. Close coordination with utility owners in direct
conflict with the proposed work is imperative for timely and cost effective relocation solutions.

4.4. Utility Resolution Methodology
Effective and efficient resolutions of utility conflicts will be achieved through close and frequent coordination, effective
communication, regular information sharing, detailed utility composite drawings, and quick and logical decision making
with each affected utility owner.
The development of utility composite drawings will require complete base drawings, which incorporates GIS
information, aerial photography, utility designations, and supplemental survey. The drawing’s utility designation at the
30% design phase will be considered Quality Level (QL) B in accordance with the American Society of Civil Engineers
(ASCE). A QL B designation obtains horizontal utility location information by using ground penetrating radar and
electronic pipe and cable locators. These utilities are then marked in the field and tied to survey benchmarks that will be
depicted on the drawings. QL B designation does not provide information on a utility’s buried depth or information
regarding material or specific duct bank arrangement.
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The BRT station locations and roadway modifications, including existing signal, lighting, and power poles in addition to
associated control boxes and conduits will be shown on the drawings. The design team will seek resolution from utility
owners regarding aged infrastructure they would like to replace as part of the project. Utilities that owners wish to
upgrade due to age that are not in conflict with the BRT construction will done be at the utility owners’ expense. Not all
upgrades will necessarily be done with this project due to schedule constrains. Additionally, the design team will inquire
into the design criteria and/or specifications governing each owner’s facility. Coordination between the design team
and utility owners will occur on a weekly basis during the design phase to gather these resolutions and design criteria.
Coordination and communication will be done via phone conversations, emails, and in-person meetings and will be
documented thoroughly and promptly.
Foundation locations for the BRT stations, median curbing, and proposed signal, lighting, and power poles will be areas
of concern for utility relocations. Once the stations and pole locations are finalized, a comprehensive conflict
assessment can take place. Test holes to determine the exact depth of utilities at specific locations will be conducted as
necessary. A QL A designation will be completed at these locations. This designation will give the design team a high
confidence level of the location of a specific utility with the precise horizontal and vertical location tied to a survey
benchmark. This is obtained by using nondestructive vacuum equipment to safely excavate, expose, and measure the
precise depth of the conflicting utility. The location of each QL A designated utility will be placed on the base drawing.
Additionally, geotechnical investigations will occur at foundation locations to understand the soil characteristics needed
to facilitate final design and conflict resolution.
If a conflict is determined between proposed facilities or modifications and an existing utility, resolutions may include:
·
·
·
·
·
·

Slightly shifting the proposed location of a BRT station location to avoid the conflict,
Modification of BRT station foundations, such as bridging over shallow existing utilities or poor soils,
Slightly shifting an existing signal, light, power pole, or control box foundation horizontally,
Placing protective measures over existing facilities,
Relocating existing utilities by offsetting around proposed conflicts, or
Relocating utility vaults or related structures.

Utility owners will be given PDF files or hard copy plans depicting the location of proposed conflicts. CAD files will also
be given to the utility owners to assist in development of relocation designs. The design team will request an expedited
turnaround time for the owner to develop relocation designs or to offer an alternate resolution. The design team, along
with the utility owners, will determine the most cost effective solution to alleviate proposed conflicts. The design team
will consider the potential cost of relocating a utility and the time required for construction, versus relocating a BRT
station, pole location, or modification to the roadway or curbing when selecting the final relocation solution.
The 60% design plans will include utility conflicts and their proposed resolution to ensure they are properly coordinated
with the utility owners. The 60% design plans will depict utility relocations on one composite drawing, which will assist
the design team in identifying conflicts with newly redesigned relocations.
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5. Drainage and Stormwater Management Strategy
Stormwater drainage from the BRT corridor will be maintained through the existing surface conveyance of curbside
gutters, existing curb inlets, and storm pipe systems under the roadway and/or sidewalks. The BRT corridor drains
through existing storm pipe conveyance to several primary outfalls. The first is in Henrico County near Willow Lawn and
the western limits of the Broad Street BRT. Jordan’s Branch drains a portion of the Willow Lawn area. Jordan’s Branch is
normally contained in a culvert system located just west of Willow Lawn Drive. The proposed west end BRT bus turn
around loop (Byrd Ave. to Willow Lawn Drive via Markel Rd.) is located within a Federal Emergency Management Agency
(FEMA) designated 100 year floodplain, however no project improvements or stations are proposed within this
floodplain.
The new construction at the Willow Lawn Station and Staples Mill Road Stations (Chantilly Avenue) will be subject to
current stormwater management requirements for re-development within County and City designated MS-4 areas. The
quantity of runoff from pavement, roof top, and other impervious surfaces within the project’s limits must be reduced
to 20% less than existing stormwater runoff quantity. The pollutant runoff must also be reduced to 20% less than
existing quality levels. This will require introduction of stormwater treatment and detention measures into the design of
these station areas. The Willow Lawn and Staples Mill stations will be standalone areas of construction disturbing
approximately 2,400 sq. ft. for each station platform, access ramps in the sidewalk, and the new concrete bus landing
apron in the roadway in front of each station. The runoff from each of these stations will flow to the existing roadside
gutter and then to an existing curb inlet.
The runoff from new pavement, sidewalk, and station roof areas will need to be controlled to meet stormwater
management requirements. The proposed treatment strategy is to drain the station roof area into small bio-filter
containment cells along the ramped segment of the station. These areas will provide quantity storage volume and
quality treatment media. Additional quality treatment may be required to fully accomplish new construction runoff
requirements and may be achieved with installation of structural bio-filter chambers adjacent to existing curb inlets.
Drainage from the stations and roadway modifications east of I-195 will be served by the combined stormwater and
sanitary sewer (CSO) system maintained by the City of Richmond. Stormwater quality and quantity control
requirements are met with the CSO system. The project area is nearly 100% impervious in the existing condition,
therefore no net increase in the pollutant load and quantity runoff is expected from this project in these areas.
Stormwater control will be limited to maintain current levels of pollutant load and runoff volume.
The next major drainage outfall along the BRT route is Shockoe Creek, which is a designated 100 year floodplain and falls
within a designated Chesapeake Bay Protection Area. This outfall is entirely piped as it crosses near the Main Street
Station area between 15th Street and 17th Street. Locating the Main Street BRT Station in the floodplain will affect its
design. Aerial topography and GIS information shows that the roadway surface of E. Main Street directly in front of the
proposed eastbound station is at an elevation of approximately 19.5. The roadway surface of E. Main Street directly in
front of the westbound station is at an elevation of approximately 22.0. The 100 year floodplain crosses E. Main Street
at approximately elevation 22.5. The BRT stations cannot be raised to be above the 100 year floodplain due to BRT bus
boarding height. There are no anticipated structural impacts for the BRT shelter being located within the 100 year
floodplain. Station electrical design will account for floodplain elevation and be compliant with National Electrical Code
(NEC) standards. It should also be noted that the Richmond Floodwall is taken into account when creating the most
recent versions of the FEMA floodplain maps.
The final stormwater concern is the James River floodplain affecting the BRT route west of Williamsburg Avenue along E.
Main Street (Route 5) to Rocketts Landing just east of Nicholson Street. Much of this segment is below the 100 year
flood elevation and is also within a designated Chesapeake Bay Protection Area. Orleans Street is also below to the 500
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year flood elevation near the proposed Rocketts Landing station. The BRT stations on Route 5 cannot be raised to be
above the 100 year floodplain due to BRT bus boarding height. There are no anticipated structural impacts for the BRT
shelter being located within the 100 year floodplain. Station electrical design will account for floodplain elevation and
be compliant with National Electrical Code (NEC) standards.
The roadway modifications, sidewalk, and station construction within the designated Chesapeake Bay Protection Areas
will require stormwater treatment and runoff control. Quantity control and quality treatment methods described for
proposed stations along the west end of the route can also be applied to stations in these designated areas. It appears
that the east bound Main Street Station site, both of the proposed Route 5 stations, and the Rocketts Landing stations
will be subject to the stormwater management requirements for impacts within Chesapeake Bay Protection Areas. See
reference maps in Appendix E of this report for the extents of the floodplains and Appendix F for Chesapeake Bay
Protection Areas.
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6. Ancillary Design Considerations
Other guidelines and factors will influence the design of the BRT transitway. The following sections briefly describe a
few of them and how they will affect the transitway design.

6.1. ITDP Silver Rating
This project intends to provide a high quality bus rapid transit line. The Institute for Transportation and Development
Policy (ITDP) is an international organization that provides a physical scale at which to determine the quality level of bus
rapid transit lines and systems called the BRT Standard. ITDP rates bus rapid transit systems on a variety of metrics to
establish a definition of BRT and recognizes particularly high-quality corridors with either Bronze, Silver, or Gold
rankings. GRTC intends to construct the Broad Street bus rapid transit line as a Silver rated line.
ITDP has developed a scorecard of various metrics to rate a BRT project in order to arrive at a final score. These metrics
include what ITDP refers to as the five BRT Basics: dedicated right-of-way, busway alignment, off-board fare collection,
intersection treatments, and platform-level boarding. Other metrics on the scorecard include service planning,
infrastructure, stations, communications, and access and integration. The scorecard sums up to 100 possible points; 70
points are necessary to receive a Silver rating.
The following selected scorecard metrics relate to design of the roadway modifications for the Broad Street BRT:
·

·

·

·

·

Dedicated Right-of-way (8 points possible): A dedicated right-of-way is important to ensure that buses can
move quickly and unimpeded by congestion or other vehicles. The dedicated transitway lanes in the medianrunning and curb-running segments of this project aim to capture some of these points.
Busway Alignment (8 points possible): The busway is best located where conflicts with other traffic can be
minimized, especially from turning movements from mixed-traffic lanes. In most cases the center of the
roadway encounters fewer conflicts with turning vehicles than lanes adjacent to the curb. The median-running
segment of this project aims to capture some of these points.
Intersection Treatments (7 points possible): Forbidding turns across the BRT lane is one of the most important
ways to increase bus speeds at intersections by increasing green signal time. This project aims to capture some
of these points by prohibiting left turns from Broad Street in the median-running segment except at selected
locations with protected left-turn phasing.
Pavement Quality (2 points possible): Good-quality pavement ensures better service and operations for a longer
period of time by minimizing the need for maintenance of the transitway. This project aims to capture these
points by upgrading the existing pavement of the dedicated BRT lanes where it is in poor condition.
Universal Access (3 points possible) and Pedestrian Access (3 points possible): A BRT system should be easily
accessible by all users. Curb ramps and crosswalks will be improved in the immediate vicinity of stations to
ensure access by pedestrians and those with disabilities. ADA compliance is discussed further in section 6.2.

6.2. ADA Compliance
The project will comply with federal and state Americans with Disabilities Act (ADA) requirements. VDOT guidance
includes the Americans with Disabilities Act Compliance document (TE-377.0) and IIM-LD-55.16 (Guidelines for the
Placement of Curb Ramps and Pedestrian Access Routes) dated July 15, 2014, which pertain specifically to curb ramps
and pedestrian access routes. Curb ramps will conform to VDOT Road and Bridge Standards CG-12 Types A, B, or C.
For the BRT project, pedestrian access into, from, and within the BRT stations will be ADA compliant. This includes
access along the existing pedestrian facility as well as access for boarding and alighting the GRTC transit vehicle. Near
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median running BRT stations, pedestrian access to both adjacent street corners must be ADA compliant. Insufficient
corner curb ramps will be upgraded as necessary in these locations.
In accordance with the USDOJ (United States Department of Justice)/FHWA (Federal Highway Administration) technical
memo dated 6/28/2013, whenever a roadway is overlayed entirely or adjacent to the curb, the curb ramps are required
to be brought into ADA compliance. This memo is attached in Appendix G. In terms of the BRT project corridor, this
includes sections of the median running and curb running segments requiring roadway modifications outside of areas
immediately adjacent to station locations. Identification of the full extent of curb ramp and pedestrian route
improvements will occur at the 60% design phase.
The BRT eastbound 12th Street Station, located just east of Governor Street / 12 th Street on the south side of Broad
Street, is proposed to be on an existing grade of approximately 7% downhill towards Old 14 th Street. ADA standards
specify that 5% shall be the maximum longitudinal slope of a pedestrian access route. However, in compliance with IIMLD-55.16, “where pedestrian access routes are contained within a street or highway right-of-way, the grade of
pedestrian access routes shall not exceed the general grade established for the adjacent street or highway.” This states
that as long as the sidewalk grade does not exceed the roadway grade, then the route is deemed compliant.
Additionally, the station will be carefully designed to accommodate ADA access into and out from this station at
compliant slopes.

6.3. Transitway Surface
Providing a good-quality pavement surface ensures better service and operation of the BRT line, as recognized by ITDP.
The majority of the proposed route has either been resurfaced since 2013, or is scheduled for resurfacing in 2015 (with
the exception of most existing bus/parking lanes in the curb-running segment). This project will resurface the existing
pavement in the median-running and curb-running segments where it is beginning to pothole, crack, rut, or otherwise
fail. Some sections needing resurfacing have already been observed in the curb-running segment.
Schnabel Engineering has been contracted to perform geotechnical investigations and recommendations along the
corridor. Recommendations will include station foundations, signal foundations, earthwork, and pavement. Schnabel’s
preliminary geotechnical recommendations have been included in Appendix C. Initial pavement recommendations
include a proposed asphalt pavement section for Broad Street. More detailed recommendations are provided in the
Geotechnical and Pavement Modifications Report for pavement overlay sections, areas of pavement transition, and
station-area pavements.
GRTC desires to provide dedicated transitway lanes that are a different color than adjacent mixed-traffic lanes in the
median-running and curb-running segments; red is the desired color and has been used by other transit agencies to
denote transit-specific lanes. As of July 2014 red pavement is not compliant with the MUTCD (Manual on Uniform
Traffic Control Devices) and needs FHWA approval as an experimental use. This only applies when the pavement is
intended to be used as a traffic control device (intended to convey a clear message to drivers) and does not apply if it is
used only as an aesthetic treatment. The interpretation of whether it is a traffic control device or aesthetic treatment
for this project will be made in a later stage of design.
A few transit systems in the United States currently have approval for experimental use of colored pavement as a traffic
control device, including systems in New York City, Chicago, and San Francisco. Applications for experimental use must
provide an engineering study that can determine increased travel speeds will be expected by the transit vehicle, reduced
overall service time through the corridor will be expected by the transit vehicle, and the implementation will not
adversely affect the traffic flow in the remaining general purpose lanes. The interpretation letter published by the
MUTCD and FHWA in 2013 is included in Appendix D.
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Should experimental use of red pavement be used on this project, a few different options exist. A more detailed study
will be done to make a recommendation based on structural and surface quality, initial costs, life-cycle costs, and
maintenance.
·

·

·

·

Painted asphalt: This option simply involves painting the asphalt surface with high-friction paint, similar to
green painted bike lanes now implemented in the City of Richmond. While initial costs are low, the color
tends to wear off quicker than other pavement treatment methods and thus will require higher
maintenance costs to preserve its effectiveness and visibility.
High-friction surface coating: This option involves the application of a 1/8” thick coating onto the asphalt
pavement section. It is an epoxy coating with a colored asphalt broadcast on it while the epoxy is still tacky.
VDOT has experimented with its use on I-66 in Fairfax County, Virginia to distinguish time-of-day restricted
shoulder running lanes. It was applied in 2012 with no maintenance issues detected to date. Initial
application costs are higher than painted asphalt and maintenance is expected to be less frequent than
painted asphalt.
Colored asphalt: This option involves the entire surface layer of asphalt being colored. This is done by using
a colored asphalt binder instead of typical black asphalt binder. Its availability and production are limited
and cause the initial cost to be much higher than typical black asphalt pavement. Maintenance of colored
asphalt would be expected to be similar to typical asphalt pavement.
Colored concrete: This option involves a colored concrete pavement rather than asphalt pavement.
Traditionally concrete pavements provide longer life and thus lower life cycle costs than asphalt pavements.
However, the persistent freeze-thaw in Virginia winters has been observed to significantly reduce the life of
concrete pavements in some applications.

Refer to the GRTC Bus Rapid Transit Project – Geotechnical and Pavement Modifications Report for further discussion.

6.4. Traffic Studies Design Integration
This roadway modifications basis of design is one of numerous studies/reports being completed for the Broad Street BRT
project. For additional information on traffic analyses, traffic signals, turn lanes, parking, and communication systems
please see these corresponding reports.

6.5. Permitting and Entitlements for Plan Review and Construction
The Broad Street BRT crosses Henrico County and the City of Richmond jurisdictional boundaries. A portion of Broad
Street (US 250) from Willow Lawn Drive to Staples Mill Road is VDOT right-of-way (R/W). Within the City limits, the
dedicated transitway segments along Broad Street will by statute adjust downward the annual VDOT maintenance
funding to the City of Richmond for the portion of lane miles so restricted.
The segments within Henrico County are located on Willow Lawn Drive to US 250 (Broad St) and at Rocketts Landing just
south of Orleans Street on Old Osborne Turnpike (Rt. 5). County staff indicate they would only require a permit for
project work within County right-of-way. A Plan of Development (POD) may ultimately need to be filed which involves
review from County staff and a public hearing at the County Planning Commission. An Erosion & Sediment Control (E&S)
Plan for Land Disturbance Permit (LDP) and Stormwater Pollution Prevention Plan (SWPPP) will need to be developed for
all roadway and station construction activities. The station construction plan will require building permit review for
code compliance with Henrico County.
Construction plans for the VDOT segment of W. Broad Street (US 250) will be reviewed by VDOT through the Ashland
Residency and require a VDOT Land Use Permit (LUP) for construction activities in the right-of-way. In order to
streamline review and permitting of these portions of the BRT, the project team intends to submit roadway plans to
Version 3.0 | July 23, 2015

35

Roadway Modifications Basis of Design Report

Henrico County and VDOT as one set to cover all E&S, SWPPP, and technical design for the portions of the project that
lie outside the City of Richmond. Currently the Willow Lawn station is proposed to be adjacent to Broad Street and
construction will be within VDOT right-of-way. Vertical elements of the project in VDOT R/W require review and
permitting through the Department of General Services (DGS) for the Commonwealth of Virginia.
The majority of the BRT is proposed within the City of Richmond (City) limits from just west of Staples Mill Road along
Broad St to 14th St and then down E. Main St to just past Orleans St at Old Osborne Turnpike (Rt. 5). Within City rightof-way, improvements must be reviewed by the City’s Urban Design Committee (UDC) and Planning Commission (PC) in
a public hearing to review and approve the “…location, character, and extent…” 4 of construction. The plans will need to
show roadway adjustment, station design elements for material, scale, and architectural details, and lighting and
landscape plans (as applicable). The review will also speak to public art opportunities and impacts along the corridor to
existing conditions such as parking, access, private property frontage, landscaping, lighting, signage/way finding, and
encroachments into the City R/W.
The roadway adjustments affecting lane alignments, curb, sidewalk, intersections, and signals will be reviewed by the
Department of Public Works’ (DPW) Rights of Way Management Division and Transportation Engineering Division. The
work impacting any City utilities, including street lights and stormwater/drainage will be reviewed by the Department of
Public Utilities (DPU). The DPU review and permitting will include E&S Management for the RSMP/SWPPP (Richmond
Stormwater Management Permit and Pollution Prevention Plan).
Construction work initiated in the field will require a City Work in Streets Permit (WISP). Land Disturbance Permits will
be needed in both Henrico County and the City; these are secured by the Responsible Land Disturber (RLD), typically the
contractor. The VDOT Land Use Permit is also typically issued to the contractor.
A potential park-and-ride lot within the County of Henrico may require a Plan of Development (POD) to be submitted for
potential adjustment a parking lot’s use. This would require County staff review and a County Planning Commission
public hearing.
An additional step towards full approval of the BRT through coordinating agencies is the architectural review of the
station design by the Department of Historic Resources (DHR). The Class II Categorical Exclusion of the project NEPA
document conditioned DHR review the 75% complete design of the BRT and stations. The review also includes potential
archeological investigation of sites with excavation deeper than 1’ during construction activities. These reviews will be
coordinated with DHR during the design process and become part of project entitlements going forward.

6.6. Maintenance of Traffic
The Kimley-Horn team will develop maintenance of traffic (MOT) and sequence of construction (SOC) plans that are cost
effective, construction time efficient, and that increase safety and reduce negative impacts (such as excessive travel
delays and confusion) on users of the transportation system (drivers, pedestrians, bicyclists, and transit riders). In
particular, the primary goal will be to sequence and maintain traffic through all stages of construction in a manner that
reduces severe impacts to the through traffic along Broad Street and Main Street.
All maintenance of traffic plans will comply with the latest editions of the Manual on Uniform Traffic Control Devices
(MUTCD), Virginia Work Area Protection Manual (VWAPM), and local City of Richmond and Henrico County
requirements. Traffic control measures need to meet location specific characteristics for this high density, urban
environment with close intersection spacing, speed limits of 25-35 MPH, and a high density of commercial entrances.
Typical types of traffic control applications found in the VWAPM related to this project include the following:
4

Source: http://www.richmondgov.com/content/CommitteeUrbanDesign/documents/UDC_Guidelines.pdf
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•
•
•
•
•
•
•
•
•
•
•
•

Short Duration Operation on a Multi-Lane Roadway (TTC-15.0)
Outside Lane Closure Operation on a Four-Lane Roadway (TTC-16.0)
Inside Lane Closure Operation on a Four-Lane Roadway (TTC-17.0)
Multi-Lane Closure Operation (TTC-18.0)
Lane Closure on a Two-Lane Roadway Using Flaggers (TTC-23.0)
Lane Closure Operation – Near Side of an Intersection (TTC-26.0)
Lane Closure Operation – Far Side of an Intersection (TTC-27.0)
Lane Closure Operation in an Intersection (TTC-28.0)
Turn Lane Closure Operation (TTC-29.0)
Flagging Operation at a Signalized Intersection (TTC-30.0)
Sidewalk Closure and Bypass Sidewalk Operation (TTC-35.0)
Crosswalk Closure and Pedestrian Detour Operation (TTC-36.0)

The basic maintenance of traffic plan divides the project into the three established types of bus rapid transit operation
along the project corridor, which are described as follows:
•

•

•

Mixed traffic operations – The maintenance of traffic plan will accommodate utility and drainage modifications
near station locations, BRT station construction itself, and associated pavement marking and signing changes. In
mixed traffic sections of the project corridor, there are no anticipated significant median modifications or largescale roadway impacts. Station locations include: Willow Lawn, Staples Mill, Main Street Station, 24 th Street,
Route 5, and Rocketts Landing.
Median running – The maintenance of traffic plan will accommodate removal of existing medians, utility and
drainage modifications, construction of new BRT transitway in median, and related roadway modifications to
adjacent general purpose travel lanes, construction of BRT median stations, and implementation of final signing
and pavement markings along the median running segment of the corridor. Station locations include: Cleveland
Street, Robinson Street, Allison Street, Shafer Street, and Adams Street.
Curb running – The maintenance of traffic plan will accommodate roadway and median modifications for the
new BRT curb lane from 4th Street to 14th Street (including modifications to median and travel lane widths at
select dedicated left-turn lanes), utility and drainage modifications near station locations, construction of BRT
sidewalk stations, and implementation of final signing and pavement markings along the curb running segment
of the corridor. Station locations include: 3 rd/4th Street, 9th Street, and 12th Street.

Other considerations for maintenance of traffic include retaining commercial entrance and residential access as much as
possible, keeping at least one pedestrian travel way open through construction zones, and coordination of special event
and time of day construction restrictions.

6.7. Pedestrian/Bicycle Accommodations
The Kimley-Horn team is designing the BRT project to facilitate the safe movement of pedestrians and bicycles to and
from the BRT stations, as well as providing safe accommodations to cross Broad Street. All signals will be timed to allow
adequate crossing time for pedestrians to traverse the full width of the street. In order to provide safer pedestrian
crossing at unsignalized locations, wider medians are being proposed in strategic locations. At the median-running BRT
stations at Cleveland Street, Robinson Street, Allison Street, Shafer Street, and Adams Street, the median island will
provide a 6’ wide (or greater than 6’) refuge for use for pedestrians and bicyclists accessing the BRT stations or crossing
Broad Street at these locations.
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The project is proposing to provide pedestrian and bicycle crossings with appropriate pedestrian signs, crosswalk
markings, 6’ medians for safe refuge, and pedestrian flashing beacons (as needed) at the following unsignalized
intersections:
·
·
·
·
·
·

Broad Street at Strawberry Street
Broad Street at Goshen Street
Broad Street at Pine Street
Broad Street at Henry Street
Broad Street at Madison Street
Broad Street at Jefferson Street

The proposed typical sections of Broad Street from 4 th Street to 14th Street provide at a minimum a 6’ median for all
blocks that may serve as a pedestrian refuge.
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Appendix A - AASHTO Design Standards and Guidelines
(Selected Excerpts)
Guide for Geometric Design of Transit Facilities on Highways and Streets
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Appendix A (cont’d.)
A Policy on Geometric Design of Highways and Streets (Greenbook)
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Appendix B – [not used]
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Appendix C – Preliminary Geotechnical Memorandum
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9800 JEB Stuart Parkway, Suite 100
Glen Allen, VA 23059
T/ 804-649-7035
F/ 804-264-3244

GEOTECHNICAL MEMORANDUM NO. 01 Rev. 00
TO:

COMPANY:
ADDRESS:

FROM:

Anush Nejad, PE
Brian McPeters, PE
Jon Oliver, PE
Kimley-Horn & Associates, Inc.

DATE:

December 1, 2014

SUBJECT:

1700 Willow Lawn Drive
Suite 200
Richmond, VA 23230
Jeremy L. Mydlinski, PE
Frank J. Romano, EIT

PROJECT
NAME/NO.:

Preliminary Geotechnical Engineering
Recommendations
GRTC Bus Rapid Transit Project – Phase
1 / 14613154.00

CC:

Malachi Mills, PE / RK&K
Marty Rodgers, PE / RK&K

SCHNABEL ENGINEERING CONSULTANTS, INC. (Schnabel) is pleased to present preliminary geotechnical
engineering recommendations for the GRTC Bus Rapid Transit (BRT) Project. The objective of this memorandum is to
provide preliminary recommendations for the following: BRT Station foundations, Earthwork and Pavements. We will
issue a Preliminary Geotechnical Engineering Report for Phase 1 once structure locations, grades, and loads have been
determined.
Project Description
The project consists of the design of a bus rapid transit (BRT) system through Richmond from Willow Lawn to Rocketts
Landing. The system will travel down Broad Street from Willow Lawn Drive to 14th Street, on 14th Street from Broad Street
to Main Street, and on Main Street from 14th Street to Rocketts Landing. The BRT system will include a combination of
dedicated bus travel lanes along both the medians and outside curb lanes and travel mixed with general traffic. The total
length of the proposed BRT route will be about 7.6 miles. Fourteen BRT stations, consisting of covered shelters, will be
constructed in the existing right-of-way as part of the overall project. Depending on the BRT system alignment, the BRT
Stations may be located along the existing sidewalks or located between the bus lanes and general traffic on the far side
of each intersection.
Subsurface Conditions
We drilled 39 test borings along the proposed BRT alignment. Of the 39 test borings, 13 borings were drilled at
approximate locations of proposed BRT Stations, while the remaining 26 borings were drilled along the existing roadway.
We encountered about 2 to 13 inches of asphalt at the boring locations, with 29 of the borings underlain by about 4 to 16
inches of concrete. The borings generally encountered variable thicknesses of existing fill materials over natural terrace
deposits and alluvial soils. The fill soils consist of very loose to dense sands and gravels, with a few samples of sandy
lean clay and sandy fat clay. The terrace deposits consist of soft to very stiff clays and silts and very loose to dense
sands. Alluvial soils were encountered in two of the borings, and consisted of loose density sands.

SENT VIA:

First Class Mail

Overnight Service
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Email
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Kimley-Horn & Associates, Inc.
GRTC Bus Rapid Transit Project

BRT Station Foundations
Based on our understanding of the proposed construction, we consider shallow spread footings suitable for support of the
proposed BRT Stations. Footings should be founded on suitable existing fill soils, suitable natural soils, or on new
compacted structural fill. We recommend footings supported on these materials be designed for a net allowable soil
bearing pressure of 2,000 psf.
If unsuitable soils are encountered at the design bearing grade, these soils should be removed and replaced as
recommended by the Geotechnical Engineer. Unsuitable soils should be replaced with compacted fill, crushed stone
such as VDOT No. 57 stone, or lean concrete.
Preliminary Earthwork Recommendations
Compacted structural fill subgrades should consist of suitable existing fill and suitable natural soils. Some of the existing
site soils will be unsuitable for support of pavements and BRT Stations due to loose density, soft consistency, high
plasticity and/or high moisture content and undercutting should be expected. Our soil laboratory testing is still on-going.
We will provide detailed earthwork recommendations in our forthcoming Preliminary Geotechnical Engineering Report.
New Pavements
We developed the recommended pavement sections according to the AASHTO 1993 design method for flexible
pavements using an assumed design CBR value of 5 and an estimated resilient modulus of 7,500 psi. Average Daily
Traffic (ADT) counts along the length of the project alignment varied from 13,000 to 29,000 vpd, with between 97 and 98%
automobile traffic. For our preliminary pavement design, we assumed an ADT of 25,500 vpd with 2% truck traffic, a
growth rate of 2%, a 20 year design life and a construction year of 2015. We recommend a preliminary pavement section
of:
Table 1: Recommended Pavement Section
Asphalt Concrete Surface Course, VDOT SM-9.5A

1.5 in

Asphalt Concrete Intermediate Base Course, VDOT IM-19.0A

3.0 in

Asphalt Concrete Base Course, VDOT BM-25.0A

4.0 in

Dense-Graded Aggregate Subbase Course, VDOT 21B

6.0 in

Since traffic data indicates more than 1,000 vehicles per day, UD-4 pavement edge drains should be provided along the
roadways. Underdrains should be daylighted or connected to a storm sewer.
We will provide additional recommendations for pavement overlay sections and areas of pavement transition in our
Preliminary Geotechnical Engineering Report.
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Kimley-Horn & Associates, Inc.
GRTC Bus Rapid Transit Project

Closing
We have endeavored to complete the services identified herein in a manner consistent with that level of care and skill
ordinarily exercised by members of the profession currently practicing in the same locality and under similar conditions as
this project. No other representation, express or implied, is included or intended, and no warranty or guarantee is
included or intended in this report, or any other instrument of service.
Sincerely,
SCHNABEL ENGINEERING CONSULTANTS, INC.

Jeremy L. Mydlinski, PE
Senior Associate

Frank J. Romano, EIT
Senior Staff Engineer
FJR:JLM
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Appendix D - Dedicated Bus Lane Colored Pavement
References
MUTCD Chapter 3G
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Appendix D - (cont’d.)
MUTCD Interpretation on Colored Pavement
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Appendix D - (cont’d.)
VDOT Specification for High-Friction Colored Asphalt Surface
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VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION FOR
HIGH FRICTION SURFACE COATING
February 2, 2010
I.

DESCRIPTION
This work shall consist of furnishing and applying a high friction surface coating in accordance with
this provision and in conformity with the details and at the locations indicated on the plans. The
product shall be a machine or hand applied, high friction, multi-purpose surface treatment suitable for
application on asphalt or concrete pavements.

II. MATERIALS
Materials for the system shall be comprised of a specially formulated cold modified two-part epoxy
resin based binder, 100 percent non-volatile in content, which is top surfaced with natural-colored
aggregate such as bauxite or granite. The aggregate color shall be a red-brown.
Colored asphalt high friction surface coating shall be in accordance with the materials, application,
installation and warranties or an approved equal in color and quality and durability of materials to the
following list of acceptable products:
TYREGRIP®
Manufacturer:
Jarvis Infrastructure Services USA (Georgia), Inc.
3650 Kennesaw 75 Parkway
Suite 140
Kennesaw, Georgia 30144
Phone: (678) 904-0800
Fax: (678) 904-0801
Email: info@jarvis-usa.com
http://www.jarvis-usa.com/
CRAFCO™ HIGH FRICTION SURFACE (HFS)
Manufacturer:
Crafco™, Inc.
420 N Roosevelt Ave
Chandler, Arizona 85226
Phone: (800) 528-8242 / (602) 276-0406
Fax: (480) 961-0513
Email: sales@crafco.com
http://www.crafco.com/
Traffic Calming USA
Manufacturer:
785 Seaboard Drive
Suite 105
Dallas, GA
Phone:770-505-4044
Fax:770-505-4081
Email:gly@trafficalminguse.com
http://www.trafficalmingusa.com

D-7

III. DETAILED REQUIREMENTS
High friction surface coating shall be applied to surfaces at locations as specified on the plans.
Materials shall be delivered to the job site in sealed containers bearing the manufacturer's labels. Color
samples and manufacturer’s specifications and warranties shall be submitted to the Engineer and
approved prior to installation.
High friction surface coating shall not be applied until all placement operations for the particular surface
to be coated has been completed. All work shall be performed by experienced workmen familiar with this
work and with the materials specified. Surfaces not to be treated shall be protected from splatter.
Materials shall be mixed and applied in accordance with the manufacturer's printed instructions of which
two copies shall be furnished to the Quality Assurance Manager and the Engineer.
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U.S. Department of Transportation

Federal Highway Administration
1200 New Jersey Avenue, SE
Washington, DC 20590
202-366-4000

Civil Rights
Civil Rights
U.S. Department of Justice
Civil Rights Division
Disability Rights Section

U.S. Department of Transportation
Federal Highway Administration

Department of Justice/Department of Transportation Joint Technical
Assistance1 on the Title II of the Americans with Disabilities Act
Requirements to Provide Curb Ramps when Streets, Roads, or Highways
are Altered through Resurfacing
Title II of the Americans with Disabilities Act (ADA) requires that state and local governments
ensure that persons with disabilities have access to the pedestrian routes in the public right of way. An
important part of this requirement is the obligation whenever streets, roadways, or highways are
altered to provide curb ramps where street level pedestrian walkways cross curbs.2 This requirement
is intended to ensure the accessibility and usability of the pedestrian walkway for persons with
disabilities.
An alteration is a change that affects or could affect the usability of all or part of a building or
facility.3 Alterations of streets, roads, or highways include activities such as reconstruction,
rehabilitation, resurfacing, widening, and projects of similar scale and effect.4 Maintenance activities
on streets, roads, or highways, such as filling potholes, are not alterations.
Without curb ramps, sidewalk travel in urban areas can be dangerous, difficult, or even impossible for
people who use wheelchairs, scooters, and other mobility devices. Curb ramps allow people with
mobility disabilities to gain access to the sidewalks and to pass through center islands in streets.
Otherwise, these individuals are forced to travel in streets and roadways and are put in danger or are
prevented from reaching their destination; some people with disabilities may simply choose not to
take this risk and will not venture out of their homes or communities.
Because resurfacing of streets constitutes an alteration under the ADA, it triggers the obligation to
provide curb ramps where pedestrian walkways intersect the resurfaced streets. See Kinney v.
Yerusalim, 9 F 3d 1067 (3rd Cir. 1993). This obligation has been discussed in a variety of technical
assistance materials published by the Department of Justice beginning in 1994.5 Over the past few
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years, state and local governments have sought further guidance on the scope of the alterations
requirement with respect to the provision of curb ramps when streets, roads or highways are being
resurfaced. These questions have arisen largely due to the development of a variety of road surface
treatments other than traditional road resurfacing, which generally involved the addition of a new
layer of asphalt. Public entities have asked the Department of Transportation and the Department of
Justice to clarify whether particular road surface treatments fall within the ADA definition of
alterations, or whether they should be considered maintenance that would not trigger the obligation to
provide curb ramps. This Joint Technical Assistance addresses some of those questions.
Where must curb ramps be provided?
Generally, curb ramps are needed wherever a sidewalk or other pedestrian walkway crosses a curb.
Curb ramps must be located to ensure a person with a mobility disability can travel from a sidewalk
on one side of the street, over or through any curbs or traffic islands, to the sidewalk on the other side
of the street. However, the ADA does not require installation of ramps or curb ramps in the absence of
a pedestrian walkway with a prepared surface for pedestrian use. Nor are curb ramps required in the
absence of a curb, elevation, or other barrier between the street and the walkway.
When is resurfacing considered to be an alteration?
Resurfacing is an alteration that triggers the requirement to add curb ramps if it involves work on a
street or roadway spanning from one intersection to another, and includes overlays of additional
material to the road surface, with or without milling. Examples include, but are not limited to the
following treatments or their equivalents: addition of a new layer of asphalt, reconstruction, concrete
pavement rehabilitation and reconstruction, open-graded surface course, micro-surfacing and thin lift
overlays, cape seals, and in-place asphalt recycling.
What kinds of treatments constitute maintenance rather than an alteration?
Treatments that serve solely to seal and protect the road surface, improve friction, and control splash
and spray are considered to be maintenance because they do not significantly affect the public's access
to or usability of the road. Some examples of the types of treatments that would normally be
considered maintenance are: painting or striping lanes, crack filling and sealing, surface sealing, chip
seals, slurry seals, fog seals, scrub sealing, joint crack seals, joint repairs, dowel bar retrofit, spot
high-friction treatments, diamond grinding, and pavement patching. In some cases, the combination of
several maintenance treatments occurring at or near the same time may qualify as an alteration and
would trigger the obligation to provide curb ramps.
What if a locality is not resurfacing an entire block, but is resurfacing a crosswalk by itself?
Crosswalks constitute distinct elements of the right-of-way intended to facilitate pedestrian traffic.
Regardless of whether there is curb-to-curb resurfacing of the street or roadway in general,
resurfacing of a crosswalk also requires the provision of curb ramps at that crosswalk.
1 The Department of Justice is the federal agency with responsibility for issuing regulations implementing the requirements of title II of
the ADA and for coordinating federal agency compliance activities with respect to those requirements. Title II applies to the programs
and activities of state and local governmental entities. The Department of Justice and the Department of Transportation share
responsibility for enforcing the requirements of title II of the ADA with respect to the public right of way, including streets, roads, and
highways.
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2 See 28 CFR 35.151(i)(1) (Newly constructed or altered streets, roads, and highways must contain curb ramps or other sloped areas at
any intersection having curbs or other barriers to entry from a street level pedestrian walkway) and 35.151(i)(2) (Newly constructed or
altered street level pedestrian walkways must contain curb ramps or other sloped areas at intersections to streets, roads, or highways).
3 28 CFR 35.151(b)(1).
4 2010 ADA Accessibility Standards, section 106.5.
5 See 1994 Title II Technical Assistance Manual Supplement, Title II TA Guidance: The ADA and City Governments: Common
Problems; and ADA Best Practices Tool Kit for State and Local Governments: Chapter 6, Curb Ramps and Pedestrian Crossings under
Title II of the ADA, available at ada.gov.
Page last modified on June 28, 2013.
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