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Class IV Bicycle Facility Best Practices
Available excess pavement and right-of-way within the corridor opened the possibilities for more enhanced
bicycle facilities than standard Class II bike lanes. Based on input from the community at public workshops,
a desire was expressed for separated bike facilities. Following is a discussion of best practices related to
separated bike facilities.

Class IV Bikeways (Separated Bikeway/Cycle Track)
A Class IV Bikeway, also known as a separated bikeway, is a bikeway for the exclusive use of bicycles and
includes a separation between the bikeway and motor vehicle traffic lane. The separation (or, “buffer”) may
include, but is not limited to, grade separation, flexible posts, inflexible physical barriers, or on-street
parking. Benefits of Class IV bikeways include the following:







Provides greater shy distance between motor vehicles and bicyclists.
Provides space for bicyclists to pass another bicyclist without encroaching into the adjacent motor
vehicle travel lane.
Encourages bicyclists to ride outside of the door zone when buffer is between parked cars and bike
lane.
Provides a greater space for bicycling without making the bike lane appear so wide that it might be
mistaken for a travel lane or a parking lane.
Appeals to a wider cross-section of bicycle users.
Encourages bicycling by contributing to the perception of safety among users of the bicycle
network.

NACTO Urban Bikeway Design Guide
The National Association of City Transportation Officials (NACTO) published the
Urban Bikeway Design Guide to provide cities with best practices for creating
complete streets that are safe and comfortable for bicyclists. This document
provides design guidance on bike lanes, cycle tracks, bike facilities at
intersections, bicycle signals, and bikeway signing and marking. In each section,
NACTO provides details of the legal design requirements per the Manual on
Uniform Traffic Control Devices (MUTCD), recommended design features, and
additional design options that can be incorporated to improve safety and comfort.
The guide also includes multiple case studies and examples of different designs
in cities across the nation. This guide provides information on providing on-street
buffered bike lanes.
NACTO provides a discussion on two-way cycle tracks. Two-way cycle tracks
are physically separated cycle tracks that allow bicycle movement in both directions on one side of the
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road. Two-way cycle tracks share some of the same design characteristics as one-way tracks, but may
require additional considerations at driveway and side-street crossings. According to NACTO, a cycle track
would be considered under the following scenarios:







Streets with parking lanes.
Streets on which bike lanes would cause many bicyclists to feel stress because of factors such as
multiple lanes, high traffic volumes, high speed traffic, high demand for double parking, and high
parking turnover. While there are no US standards for the bicyclist and motor vehicle volumes that
warrant cycle tracks, several international documents provide basic guidance (see references
below).
Streets for which conflicts at intersections can be effectively mitigated using parking lane setbacks,
bicycle markings through the intersection, and other signalized intersection treatments.
Along streets with high bicycle volumes.
Along streets with high motor vehicle volumes and/or speeds.

A two-way cycle track may be configured as a protected cycle track at street level with a parking lane or
other barrier between the cycle track and the motor vehicle travel lane and/or as a raised cycle track to
provide vertical separation from the adjacent motor vehicle lane.

Caltrans – Design Information Bulletin Number 89 (Class IV Bikeway Guidance)
In December of 2015, Caltrans released their Design Information Bulletin Number 89 (DIB 89) for Class IV
Bikeway Guidance. DIB 89 includes planning considerations, design criteria, and guidance on long-term
maintenance of Class IV Bikeways. The design criteria and traffic operation standards provided in this DIB
are in accordance with the existing California codes and California Manual on Uniform Traffic Control
Devices (CA MUTCD) and the Caltrans Highway Design Manual (HDM). Additionally, Caltrans
recommends that the HDM’s design guidance for Class I bikeways in Chapters 200 and 1000 should be
used for vertical clearance, design speed, stopping sight distance, drainage, and landscaping for Class IV
bikeway design. Further, Caltrans suggests that jurisdictions use the FHWA’s Four Step Guide for
designing the various features of a Class IV bikeway.

Massachusetts Department of Transportation Separated Bike Lane Planning and
Design Guide
The Massachusetts Department of Transportation (MassDOT) created a planning and design guide for
separated bike lanes which includes indicators of when separated bike lanes may be warranted. These
indicators include:





Bicyclists’ level of comfort decreases as motor vehicle volumes and speeds increase.
Speeds below 25 MPH and below 4,000 ADT are generally sufficient for bicyclists of all skill levels
without separation due to the lower speed differential and reduced frequency of passing
movements.
Above this threshold separation is desirable.
When speeds are over 35 MPH separation is preferable.

The document also provides a discussion of one-way versus two-way separated bikeways. Considerations
when deciding between one-way and two-way include the following:
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Two-way separated bike lanes can consume less of the cross-section than one-way lanes because
the two-way facility consolidates the buffer space.
Two-way separated bike lanes on one side of the roadway can be designed to have fewer impacts
to transit, parking (including loading areas) and driveways when compared to one-way facilities.
Pedestrians and motorists may not anticipate contra-flow bicyclists traveling in a two-way facility at
intersections and driveways
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One-way separated bike lanes in the direction of vehicle travel can be easier to integrate into the
existing operation of a roadway that has frequent intersections with cross streets.
One-way separated bike lanes can more easily transition to a standard bike lane than a two-way
facility.
Traffic Signal Operations are simpler for one-way separated bike lanes.

Additionally, this guide provides guidance on planning and designing separated bikeways with chapters on
intersection design, curbside design, signals, and long-term maintenance.

FHWA Separated Bike Lane Planning and Design Guide
The Federal Highway Administration’s (FHWA) Separated Bike Lane Planning
and Design Guide, published in May of 2015, outlines planning considerations
for separated bike lanes and provides a variety of design options. It includes
different options for providing separation as well as midblock design
considerations for driveways, transit stops, accessible parking, and loading
zones. Additionally, it provides detailed intersection design guidance for turning
movement operations, signalization, signage, and on-road markings. The
document also includes case studies that highlight best practices.

Protected Intersections
A protected intersection is an intersection in which bicyclists and pedestrians are physically separated, or
protected, from vehicles. Protected intersections are based on Dutch designs that minimize potential
conflicts between people biking, driving, and walking. A protected intersection uses a variety of design
elements to create safe conditions for bicyclists.

Alta Planning + Design, a private planning firm based in Portland, Oregon, published a report on the
evolution of the Protected Intersection. In the report, they outlined the main elements of protected
intersections. These elements include the following:

Corner Refuge Island A corner refuge island is a raised area that separates the separated bike lane from the general
purpose travel lane and defines the corner radius of the intersection. The island provides comfort
for waiting bicyclists and may manage the speed of turning vehicles.
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Corner Apron
A corner apron is an optional traversable part of the corner safety island that may be needed to
accommodate the wheel tracking of large vehicles.

Forward Stop Bar
The forward stop bar marks the location at which bicyclists are intended to stop and wait at a red
signal indication.

Approach Taper
The separated bike lane may shift in advance of the intersection to align bicyclists with the setback
bicycle crossing. This taper should be subtle to minimize impacts to bicyclists.

Yield for Pedestrians
Bicyclists should yield to crossing pedestrians at the location of pedestrian crosswalks prior to
progressing to the forward stop bar. Yield line markings and signs should identify this requirement.

Pedestrian Safety Island
The pedestrian safety island is installed between the separated bike lane and general purpose
travel lanes, allowing pedestrians to queue on a DON’T WALK signal and shorten crossing distance
of the roadway.

Setback Bike and Pedestrian Crossing
To improve sight lines and clearly establish priority, the bicycle and pedestrian crossings are set
back from that of the adjacent through travel lanes.

Bicycle Signal Optimization
Various signal phasing schemes may be used in combination with geometric design to mitigate or
prevent conflict between bicyclists, pedestrians, and turning motor vehicles.

Caltrans – Design Information Bulletin Number 89 Guidance
Section 2.2 of DIB 89 provides direction for the design and operation of separated bikeways at intersections.








Intersection design should strive to minimize conflict points between the separated bikeway user
and the crossing motorized traffic and pedestrians.
Providing space for motorists to wait while yielding to bicyclists and pedestrians, separating bicycle
crossing from pedestrian crossings, and providing space for turning and queuing bicyclists should
be considered.
Separated bikeways should be separated from crosswalks at intersections to discourage bicyclists
from mixing with pedestrians, such that the separated bikeway path of travel will be adjacent to the
crosswalk.
Sometimes it may be desirable to direct the bicyclists to cross the intersection in a manner similar
to crossings for Class II Bikeways (bike lanes). The bikeway should end and become a bike lane
and continue with the operations of a bike lane prior to and after the intersection (unless a
separation is designed at the intersection).
The markings may extend through the intersection denoting the separated bikeway projection as
dotted white lines and/or with green colored pavement.
At an interchange, it may be better to discontinue the separated bikeway so that it would function
as a bike lane due to weaving of entry and exits vehicles on the local road.

Caltrans directs users to refer to the California MUTCD Part 9 for guidance for their suggested design
features. Further, Caltrans suggests using the FHWA Guide’s Figures 22, 23, 25, and 26 if maintaining the
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separated bikeway path through the intersection is desired. Further, left-turns may be accomplished by
using guidance in the FHWA Guide for bike boxes and/or two-stage turn queue boxes, which are shown in
Figures 30 and 31 of this guide. Approval is required by the FHWA and California Traffic Control Devices
Committee (CTCDC) in order to implement these left-turn design features.

Additional Guidance
Alta Planning + Design provides a discussion on using multiple bicycle facility design guides for protected
intersections in their Evolution of the Protected Intersection report. According to their report, contemporary
bicycle facility design guidance does not address all of the protected intersection design features as
elements for mitigating risk to bicyclists. The corner safety island and setback bicycle crossings are not
directly featured in the AASHTO Guide for the Development of Bicycle Facilities or the NACTO Urban
Bikeway Design Guide. The NACTO Urban Bikeway Design Guide does discuss the use of pedestrian
safety islands in conjunction with separated bike lanes and the use of forward stop bars to shorten crossing
distance with bicycle boulevards.
The 2015 Federal Highway Administration (FHWA) report Separated Bike Lane Planning and Design Guide
established the “Bend-out” design as an appropriate design in the approach of separated bike lanes at
intersections. The bend-out design positions bicyclists downstream on the side street away from the
intersection, allowing vehicles to complete turning movements before interacting with bicyclists. This also
provides opportunity for an ample pedestrian refuge between the separated bike lane crossing and the
roadway crossing.
The 2015 MassDOT Separated Bike Lane Planning and Design Guide has embraced the protected
intersection design as the preferred treatment at intersections with separated bike lanes. MassDOT’s
design principles are to separate conflict points, provide adequate sight distance, and encourage
predictable behaviors and yielding. According to their guide, bicycle and pedestrian crossings set back
from the intersection create space for turning motorists to yield to bicyclists and pedestrians. MassDOT
states that protected intersections are preferable to mixing zones and that mixing zones should be used as
an interim solution or in situations where severe right-of-way constraints make it infeasible to provide a
protected intersection.
U.S. guidelines for setback crossings in roundabouts identify 19.5 feet (6 m), about one car length, as the
preferred setback distance for yielding prior to crosswalks (NCHRP, 2010). This is supported in U.S. federal
separated bike lane guidelines with a recommend 15- to 25-foot (4.5 to 7.5 m) setback distance in advance
for intersections (FHWA, 2015). 2006 Dutch guidelines on setback bicycle crossings call for 13 to 23 feet
(4 to 7 m) depending on context and physical constraints (CROW, 2006). More recent Dutch research
identifies 16.4 feet as the preferred setback distance, with 6.5 feet (2 m) identified as a constrained minimum
(Fietsberaad, 2011).
Setback distances should be selected in conjunction with corner radius dimensions to encourage slow
speeds and proper vehicle alignment at the crossing. The angle of approach at the bikeway crossing should
be as close to 90 degrees as possible (minimum 70 degrees, AASHTO, 2011).
Inadequate setback distances may lead to blockage of the separated bike lane by vehicles turning righton-red or blockage of the through travel lane by vehicles yielding to crossing bicyclists. Lane blockage may
not be a concern if right-on-red is prohibited and turning movements are protected through signalization.
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Separated Bike Facilities (Class IV)
Signed Routes
(No Pavement Markings)

Shared Lane Markings

On-Street Bike Lanes

On-Street
Buffered Bike Lanes

Separated Bike Facilities

Benefits
t Dedicates and protects space for bicyclists by improving perceived
comfort and safety. Eliminates risk and fear of collisions with overtaking vehicles.
t Reduces risk of ‘dooring’ compared to a bike lane, and eliminates the
risk of a doored bicyclist being run over by a motor vehicle.
t On one-way streets, reduces out of direction travel by
providing contra-flow movement.
t Low implementation cost when making use of existing pavement
and drainage and using parking lane or other barrier for protection
from traffic.
t More attractive to a wide range of bicyclists at all levels and ages.

Currently used in the following US cities:
Austin, TX – Cambridge, MA – Eugene, OR – Indianapolis, IN – New York City, NY
Portland, OR – Saint Petersburg, FL – Washington, DC

Off-Street Trails/
Side Paths

Typical Unsignalized Intersection

Typical Signalized Intersection
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Figure G-1 – Existing Typical Intersections

Option 1 – Preferred Unsignalized Intersection

Option 1 – Preferred Signalized Intersection
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Figure G-2 – Bike Crossing Recommendations
(Option 1 – Preferred)

Option 2 – Shared Space Unsignalized Intersection

Note: Signalized intersection would have flush shared space pavement
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Figure G-3 – Bike Crossing Recommendations
(Option 2 – Shared Space Only)

Option 3 – Reoriented Unsignalized Intersections

Option 3 – Preferred Modification at Signalized Intersections
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Figure G-4 – Bike Crossing Recommendations
(Option 3 – Mix of Reoriented/Preferred)

1. Esplanade/Memorial Way
(Existing)

2. Esplanade/Memorial Way
(with North-South
Left-Turn Lanes)

3. Esplanade/Memorial Way
(with Roundabout)
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Figure G-5 – Esplanade/Memorial Way Alternatives

PEDESTRIAN/BICYCLE MIXING ZONE
11th Avenue

LEGEND
GREEN BACKED SHARROWS
CLASS IV BIKE BOULEVARD
Esplanade Avenue

BIKE CROSSING-TWO WAY
EXTENDED ISLAND

10th Avenue

BIKE ROUTE MARKINGS

Esplanade Area Complete Street Plan
CHI900-17

11th Avenue Option 1
(Preferred Connection)
3/10/2016

PEDESTRIAN/BICYCLE MIXING ZONE
11th Avenue

LEGEND
GREEN BACKED SHARROWS
TWO WAY BIKE PATH

Esplanade Avenue

BIKE CROSSING-TWO WAY
BIKE CROSSING-ONE WAY
EXTENDED ISLAND

10th Avenue

BIKE ROUTE MARKINGS

Esplanade Area Complete Street Plan
CHI900-17

11th Avenue Option 2
3/10/2016

PEDESTRIAN/BICYCLE MIXING ZONE

11th Avenue

LEGEND
GREEN BACKED SHARROWS
BIKE ROUTE ON FRONTAGE ROAD
Esplanade Avenue

BIKE CROSSING-ONE WAY
EXTENDED ISLAND

10th Avenue

BIKE ROUTE MARKINGS

Esplanade Area Complete Street Plan
CHI900-17

11th Avenue Option 3
3/10/2016

MINI ROUNDABOUT

CHI900-17

Esplanade Area Complete Street Plan

W Lincoln Ave

WIDEN FOR
DROP-OFF ZONE

ADD LEFT TURN LANE

WIDEN TO PROVIDE TWO
WAY CONFIGURATION
WITH PARKING

MINI ROUNDABOUT

W Sacramento Ave

ADD TRAFFIC SIGNAL

3/21/2016

High School Access

Esplanade

