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Chapter 1
INTRODUCTION

The purpose of the VTA Bicycle Technical Guidelines is to
facilitate and ensure consistency in the design and construction
of bicycle projects that are a part of the countywide bicycle
system and are funded by the Countywide Bicycle Expenditure
Program.  It is also to ensure that VTA funded roadway projects
are compatible with bicycle travel.  Because mobility by bicycle,
whether it be on roadways or designated bikeways, does not stop
at city limits, there is a need for a set of guidelines for bicycle
projects throughout the county.  Two policies of the VTA Bicycle
Element of VTP 2020 in particular state: A.1 Facilitate and
encourage inter-jurisdictional cooperation in the development
and implementation of non-motorized projects and E.2 Develop a
standard checklist of bicycle and pedestrian access guidelines to
be used in the planning and programming of all VTA funded
transportation projects.  These guidelines are the first step
toward implementing these policies.  Many of the individual
cities also have policies that encourage inter-jurisdictional
cooperation.

These guidelines are intended to present optimum design
standards for bikeway projects and roadway projects where
bicycles are permitted.  The purpose of providing optimum
standards as opposed to minimum standards is to promote
higher design standards, thus improving the quality of bicycle
facilities and encouraging bicycling as a transportation mode.
VTA will use these guidelines as one element in screening and
scoring projects for Capital Improvement Program funding.
Project design is one of ten categories considered in the
evaluation process.

The Caltrans Highway Design Manual (HDM), Chapter 1000 is
the primary source for bikeway standards in California.  The
HDM generally identifies minimum acceptable dimensions for
various aspects of bikeways and provides discussion on best
practices as well as practices to avoid.  The VTA Bicycle
Technical Guidelines are intended to supplement this manual,
by providing guidance on when and how to exceed these
minimum standards.  Also, since bicycles are allowed and may
be   present   on   all   roadways,  the  VTA    Bicycle     Technical

Purpose
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Guidelines provide guidance for assuring that all roadways are
safe for bicyclists.  This includes guidance on typical obstacles to
bicyclists as well as diagrams illustrating common conflict areas
of concern to bicyclists.  The existing technical guidelines,
standards and/or best practices used by Member Agencies have
been integrated into these Technical Guidelines.

In 1995, an update of the Countywide Trails Master Plan was
adopted by the Santa Clara County Board of Supervisors as an
element of the Santa Clara County General Plan.  The
Countywide Trails Master Plan includes guidelines for Class I
Bike Paths1 and bike routes along rural roads within the
unincorporated areas of Santa Clara County.  Subsequently in
1999, the Santa Clara County Parks and Recreation
Department, working through an interjurisdictional committee,
published the Uniform Interjurisdictional Trail Design, Use and
Management Guidelines.  These guidelines complement those
found in the 1995 Countywide Trails Master Plan by specifically
addressing the design of Class I Bike Paths within the urban
areas of the County.  Therefore, the VTA Bicycle Technical
Guidelines will not address Class I Bike Paths, except for those
issues involving interface with streets and roadways where
these are not covered by the trail guidelines referenced above.

The VTA Bicycle Technical Guidelines are to be used for projects
included in VTA’s Capital Improvement Plan (CIP).  These
guidelines are also intended to be a model and reference for each
of the fifteen cities within the county, and the County.  Cities
are encouraged to reference and/or adopt these guidelines,
where appropriate, as part of their own Bicycle Plans and/or
Transportation Elements.

                                                                
1
  The 1999 AASHTD “Guide for the Development of Bicycle Facilities” now uses the term
“Shared-use Path” instead of “Bike Path” to acknowledge that such pathways are popular with a
wide variety of user groups.
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Chapter 2
GENERAL GUIDELINES

The VTA Bicycle Technical Guidelines address three areas:

• Design of bikeways and roadways:

These include the physical dimensions and details of
constructing and retrofitting bike lanes, bike routes, and
roadways where bicycles are permitted.  Also included are
design details such as signing, striping, signal issues and
roadway obstructions.  The design guidelines begin with
the letter D.

• Maintenance of on-street bikeways and roadways:

These include best practices for maintaining on-street
bikeways and roadways to be safe for bicycle travel.  The
maintenance guidelines begin with the letter M.

• Bicycle Parking:

These include the recommended types of storage,
placement criteria and quantity for particular locations.
The parking guidelines begin with the letter P.

 

 For each of these topics, there are also detailed illustrations that
correspond, where appropriate, to the discussion.  These are
presented at the end of the text, and they are keyed to the
appropriate text by the paragraph number.
 

 This document presents a wide variety of bikeways under
different conditions as well as options for accommodating
bicycles on roadways. It does not, however, provide detailed
guidance on selecting a bicycle facility for a particular situation.
It also does not address the varying needs and preferences of the
different types of cyclists, who generally fall into five categories:
experienced adult commuter, casual adult, novice adult/youth
cyclist, experienced recreational adult, and family recreational
(including young children).  The tendency of these various types
of bicyclists to use the many types of facilities is presented in
Table 1.  This is not hard and fast, and, with training, most
persons over age 10 can ride safely on most facilities.  This does
not mean, however, that they would choose to.  The table reflects
preferences as well as abilities.
 

ORGANIZATION

 FACILITY
SELECTION AND

TYPES OF USERS
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 Ideally, it is recommended that all arterials with traffic volumes
greater than 2000 vehicles per hour per lane or speeds greater
than 45 mph have bike lanes or wide shoulders.  Where it is
infeasible to retrofit to provide bike lanes or wide shoulders, the
outside (curbside) lanes should be 15 feet wide (23 feet where
parking is permitted).  Residential and low volume streets
generally do not need bike lanes since the frequency of motor
vehicles overtaking bicyclists is significantly less and when it
does occur can usually be made safely.  Measures can be taken
however, to improve bicyclists’ safety and convenience.  These
are described more fully in Section D1.3 and D2.2.  For more
detailed guidance on Facility Selection, see the FHWA report
Selecting Roadway Design Treatments to Accommodate Bicycles,
FHWA contract DTF#61-89-C-00088, Nov. 10, 1992.
 

 In referencing widths and other measurements, these guidelines
make frequent use of the word “optimum.”  In these cases,
“optimum” means the best or most favorable condition for a
particular roadway or bikeway condition, from the perspective of
responsible management and the safety and convenience of the
bicycle-user.  Similarly, “should” is used where a practice would
result in optimum conditions for bicyclists.  “Shall” is used for
those cases that are mandated by State standards.
 

 The Caltrans Traffic Manual contains the standards for signs to
be used on public roadways in California.  Signs fall into four
categories, with strict standards as to their shape and color
depending on the category: regulatory, warning, construction
and information.  Excessive signage is confusing and distracting
to both motorists and bicyclists, and may lessen the
effectiveness of  signs in general.  The placement of signs should
be limited to those necessary to:

• Inform highway users of traffic laws or regulations
(a regulatory sign);

• Convey a warning that would not be reasonably apparent
to a vehicle operator in the interest of his/her safety or
that of other vehicle operators, bicyclists or pedestrians
(a warning sign);

• Inform or direct motorists, bicyclists or pedestrians
(a guide sign);

OPTIMUM
DIMENSIONS

 SIGNAGE
USAGE AND

DESIGN
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• Notify drivers and bicyclists of hazards or detours relative
to a construction or maintenance project (a construction
warning sign).

 

 The sign guidelines provided in section D5.1 represent the more
common signs that might be used along bikeways and roadways
with bicycles.  Consistent with the criteria above, the sign
guidelines in this document:

• Expand and refine existing signs within the parameters of
the Traffic Manual including suggested practices for
placement and frequency.

• Provide guidelines for new signs for situations for which
there is no State standard, but there has been a
demonstrated interest in providing signage with a
particular message.  Including such signs in this
document will ensure consistency throughout the county
for these situations and circumvent each city developing
their own unique sign.  Some of these signs, or variations,
are currently used by jurisdictions both within and
outside Santa Clara County.
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Table 1
BICYCLIST EXPERIENCE VERSUS FACILITY TYPE

Experienced
Casual
Adult

Novice Adult/
Youth

Experienced
Recreational

Family
Recreational

Roadways
Bicycle Boulevard
or < 2000 VPD 3 3 3 3 3

< 13’ curb lane 3 3(low ADT)
14’ curb lane 3 3 3

No Bike Lanes

15’+ curb lane 3 3 3

Low ADT 3 3 3 3

Med ADT 3 3 3
Minimum Bike
Lane Width

High ADT 3 3

Low ADT 3 3 3 3 3Optimal Bike
Lane Width Med/High ADT 3 3 3 3

Bike Paths/Shared-Use Paths
8 feet wide 3 3 3

12 feet wide High Ped. Volumes 3 3 3

12 feet wide Low Ped. Volumes 3 3 3 3 3

VPD = Vehicles Per Day
ADT = Average Daily Traffic

Note:  This table attempts to illustrate how bicyclists’ preferences tend to manifest themselves; and does not imply that all bicyclists fit into
one of these categories.
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Chapter 3
TECHNICAL GUIDELINES

D1.1.1  Bike Lane Widths on Arterials/Collectors1

 Urban arterials and collectors carrying 2000 or more vehicles per
day per lane (vpdpl) (e.g. 4000 vpd for a two-lane roadway) should
have bike lanes (See also Section D1.4 for the recommendation for
the use of shoulders in lieu of bike lanes e.g. on County
Expressways). Optimally, the width of bike lanes should
increase as motor vehicle travel speed increases as discussed
below in D1.1.1.1 through D1.1.1.3.2  The bike lane stripe shall
be a 6-inch white stripe per Caltrans Traffic Manual Detail 39.
Separate bike paths paralleling the roadway do not substitute
for bike lanes on the arterial.  The following provides guidance
for three ranges of posted speeds. (See Figures 1 and 4).
 

 Table 2
 OPTIMUM BIKE LANE WIDTHS

 Posted Speed (mph)  Without parking (feet)  With parking (feet)
 0 – 35  5  13

 36 – 50  6  14
 50+  8  16

 

D1.1.1.1  With Posted Speeds Less Than or Equal to
35 mph - The optimum width for a bike lane on an
arterial/collector with no on-street parking with speeds of 35
mph or less is five feet.  The optimum width to the longitudinal

                                                                
 1 The recommendations of this section are based on existing practices by Cities in Santa Clara

County, on guidelines contained in AASHTO Guide for the Development of Bicycle Facilities ,
1999; on research by others and on Caltrans' standards for eight-foot shoulders on state highways.
Specifically some Santa Clara County cities such as Los Altos routinely provide six-foot bikes
lanes whenever possible.  Research by others includes Wm. Wilkinson, Selecting Roadway
Design Treatments to Accommodate Bicycles , FHWA contract DTF#61-89-C-00088, Nov. 10,
1992, the North Carolina DOT Bicycle Facilities Planning and Design Guidelines , January 1994,
and the Oregon DOT Bicycle and Pedestrian Plan – Facility Design (see
www.odot.state.or.us/techserv/bikewalk).

 
2
 These recommendations are consistent with the Caltrans Highway Design Manual (HDM) which
states “wherever possible the width of the bike lanes should be increased to six to eight feet to
provide for greater safety.”

D1.0  BIKEWAY
DESIGN

SECTION I  DESIGN GUIDELINES

D1.1  Bike Lanes
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joint with the gutter pan is four feet.  When retrofitting bicycle
lanes on existing streets, the optimal minimum distance is 3.5
feet with a 1.5 foot gutter.  If there is onstreet parallel parking,
an additional eight feet should be provided.  (See Figure 4 for
striping options of the parking lane).

 D1.1.1.2  With Posted Speeds between 40 and 50 mph - The
optimum width for a bike lane on an arterial/collector with no
on-street parking with posted speeds of 40 mph to 50 mph, is six
feet.  The minimum width to the longitudinal joint with the
gutter pan is five feet.  If there is onstreet parallel parking, an
additional eight feet should be provided.
 
 D1.1.1.3  With Posted Speeds of 50 mph or more - The
optimum width for a bike lane on an arterial/collector with no
on-street parking with posted speeds of 50 mph or more is eight
feet.  The minimum width to the longitudinal joint with the
gutter pan is seven feet.  If there is onstreet parallel parking, an
additional eight feet should be provided.
 

D1.1.2  Pavement Markings in Bike Lanes
Bike lanes are marked with
the BIKE LANE pavement
legend and should also include
a straight directional arrow, to
reinforce the one-way travel
flow of the bike lane.

The bike lane SYMBOL may
also be used in conjunction
with the word legends.  The trend toward using symbols in lieu
of words is not yet reflected in the Highway Design Manual, but
many cities, including San Jose, support the use of the symbol
instead of the words.  (See Figures 2 and 23A).

D1.1.3  Bike Lanes on Arterials/Collectors Approaching
Signalized Intersection
 Bike lanes approaching signalized intersections should drop the
solid bike lane line and provide a dashed line for the last 100 to
200 feet leading to the intersection.  The dashed bike lane stripe
encourages bicyclists to wait in the area where there is a loop
detector in the bike lane (Figure 2).  It also alerts bicyclists to
the potential for right-turning vehicles to enter the bike lane.
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 Type D loop detectors, adjusted to detect bicycles, should be
placed near the limit line in the bike lanes and in the left turn
lanes.  The pavement marking as depicted in Standard Plans
A24C shall be used to inform bicyclists where to wait to trigger
the signal.  See D.5.2.2 (Figure 23B).  (Note bicycle-sensitive
loop detectors are not necessary at actuated signals if the
approach has automatic recall or at fixed time signals.)
Alternative detection technology is acceptable as long as it
reliably detects bicycles (see D5.2.2.3).
 

D1.1.4  Bike Lanes on Arterials/Collectors Approaching
Unsignalized intersection
 Bike lanes approaching unsignalized intersections should dash
the solid bike lane line for the last 200 feet in advance of the
intersection.  Bike lanes approaching freeway ramps should
drop the bike lane line for the last 200 feet in advance of the
ramp angle point.  Alternatively, at intersections where right-
turns are made at relatively slow speeds, the bike lane can be
widened at the expense of the travel lane to encourage proper
positioning of the right-turn vehicle in the bike lane prior to the
turn.  (See Figures 3 and 13).
 

D1.1.5  Bike Lanes on Steep Grades
 Bicycle lanes are generally not recommended on downhill grades
greater than 5% unless a minimum of 8 feet can be provided
because descending bicycles generally travel at motor vehicle
speeds and should be able to merge with motor vehicles traffic in
the outer lane.
 

 On steep grades (5% or greater) where pavement widening
potential is limited and extra lane width or a bike lane can only
be provided on one side of the road, the bike lane or extra width
should be provided in the uphill direction.
 

 D1.1.6  Bike Lanes at Bus Stops
 Bike lanes on streets with bus routes present challenges in
designing the bus stops or pullouts vis à vis the bike lanes. In
general, for near side bus stops, it is recommended to terminate
the bike lane stripe at the beginning of the bus stop. At far side
bus stops, the bike lane should not resume until the end of the
bus stop. (See Figure 5).
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 Discussion
 The weave that must take place between through bicyclists and
buses pulling over to load and unload passengers is a concern
whether or not bike lanes are striped on a roadway. The presence
of bus routes on a roadway should not prevent the provision of
bike lanes on that roadway.3

 

The standard Class 3 Bike Route designation defined in the
HDM requires no special markings or treatments other than
signage.  It is a generic category which applies to roadways
ranging from busy arterials with narrow lanes to quiet low
volume residential streets.  To aid the bicycle-user, city staff and
the motorist in anticipating what type of roadway conditions to
expect on a Class 3 route, these guidelines contain three specific
types of bike routes, Class 3A, 3B and 3C, in addition to the
generic Class 3.  Optimally, bike routes should be classified as
one of these three categories.

Discussion
Some cities in Santa Clara County have adopted additional
bikeway categories.  Palo Alto has developed a bikeway called a
Bicycle Boulevard.  This is a residential street where
unnecessary STOP signs have been removed to improve travel
time for bicyclists, and traffic calming measures have been
implemented to reduce its attractiveness to automobiles.  The
cities of Cupertino and Berkeley, California; and Portland,
Oregon have followed Palo Alto’s example and are developing a
network of bicycle boulevards.  Napa County has developed 3A
and 3C classifications to describe rural roads with four-foot
minimum and two-foot minimum shoulders, respectively.
Berkeley has also included on its adopted bike network a
category called Class 2.5, which is used on arterials where bike
lanes are preferred but widening would be prohibitively
expensive.  The cities of San Francisco, CA; Portland, OR; and
Charlotte, NC have adopted roadways with wide outside lanes
as a specific facility for bicyclists.  The cities of Denver and San
Francisco are using a special stencil on busy roadways with
narrow outside lanes to identify them as roadways where the
full travel lane needs to be shared by both motorists and
bicyclists.

                                                                
3
 See also Buses and Bicycles: Design Alternatives for Sharing the Road, Compendium of
Technical Papers, ITE 68th Annual Meeting, 1998.

D1.2  Class 3
Bike Route
Variations
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The following treatments on a residential or local street will
provide a very convenient, efficient through route for all types of
bicyclists (see Table 1, Figures 6A, 6B and 6C):

1. Installing traffic control devices so that bicyclists on bike
routes can easily cross major streets and arterials.

2. Whenever possible, STOP signs are positioned so that the
bicycle boulevard has the right of way.

3. If necessary, installing traffic calming measures, such as
traffic circles or semi-diverters, in selected locations to
ensure that motor vehicles do not divert to the bicycle
boulevard.  (See Figures 6B and 6C).

Residential streets meeting the following conditions are
optimum locations for Bicycle Boulevards:

• Existing low vehicle volumes;

• Very little commercial frontage;

• Roadway is parallel to a major arterial or a high-traffic
collector street (within approximately 0.25 mile);

• Not a transit or truck route;

• Roadway is reasonably continuous, i.e. it extends over at
least two miles; it should have few jogs with main
segments at least 0.5 miles long.

 

 Shoulders are appropriate and preferable to bike lanes in rural
areas if they are paved and maintained.  They are also
appropriate on County Expressways where the intersections are
widely spaced.  Given that there are legal differences e.g. motor
vehicles’ use of shoulders and practical differences e.g. signing
and marking requirements between shoulders and bike lanes,
(see Appendix), the engineer must consider all factors before
deciding to implement one versus the other.  Issues that should
be addressed when roadway shoulders are on a designated
Class 3B Bike Route include the following (see Figure 7):
 

D1.4.1 Width
The shoulder width should increase with the 85th percentile
speed, similar to bike lane widths.  The shoulder width should
be 6 feet for speeds of 45 mph or less, and 8 feet for speeds
greater than 45 mph.  For low-volume highways, (under 2,000
vpd) lane/shoulder widths should comply with the guidelines set

D1.3 Class 3A:
Bicycle

Boulevard

D1.4  Class 3B:
Shoulders
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forth in Table 4-1 on pp. 54 of AASHTO’s Highway Safety Design
and Operations Guide, 1997.

D1.4.2  Parking
When shoulders are provided, No Parking signs should be
installed if traffic volumes exceed 4000 vpd and parking in the
shoulder would otherwise be expected.

D1.4.3  Intersections
On roads with significant bicycle traffic, the shoulder stripe
should be dropped in 100 feet in advance of the intersection, just
as a bike lane stripe is.

D1.4.4  Right-Turn Lanes
While right-turn lanes are not common in the settings where
shoulders are used, there may be instances where a roadway
with a shoulder also has a dedicated right-turn only lane.  In
these cases, the shoulder stripe should terminate in advance of
the right-turn lane so that bicyclists are not tempted to proceed
straight through the intersection from the shoulder area.  They
should merge left into the through lane, according to the rules of
the road.  Providing a bike lane-type treatment between the
through lane and the right-turn lane is recommended. (See
Figure 10A).

D1.4.5  Pedestrians
If there is a reasonable expectation that there will be pedestrian
activity, an all-weather pedestrian pathway should be provided
so that bicyclists and pedestrians do not share the shoulder.

Santa Teresa Boulevard
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D1.4.6  Left-Turn Lanes
Where left-turn lanes are provided at intersections or driveways
by narrowing the roadway shoulders, the shoulder width should
not be reduced to less than 48 inches.

D1.4.7  Longitudinal Joints
The joint between the shoulder and the travel lane should be
smooth (AASHTO’s Greenbook, Chapter IV, Shoulder Stability,
pp. 342).  The City of Portland’s Design Guidelines also provide
guidance on how to maintain a smooth joint when the shoulder
is widened to accommodate bicyclists.

D1.4.8  Drainage Grates
Grates should be placed outside the paved shoulder area.
Bicyclists should not be expected to ride over drainage grates.  If
the grate encroaches on the shoulder, there shall be a minimum
of 48 inches of clear asphalt.  See also:  Uniform
Interjurisdictional Trail Design, Use, and Management
Guidelines Policy UD-4.13.  (See Figure 7).

Optimally, as stated in Section D.1.1, an arterial should have
bike lanes.  However, when bike lanes are not provided, the curb
lane  (outside through lane) should have an optimum width of 15
feet.  A separate bike path paralleling the roadway does not
substitute for providing wide curb lanes on the arterial.  Wide
curb lanes also help trucks and buses, which predominantly use
the curb lane.  Such a curb lane of fifteen feet is usually wide
enough for motor vehicle traffic to pass a bicyclist without
changing lanes.  Curb lanes of thirteen feet or less are very
intimidating and dangerous to bicyclists because it is difficult
for motor vehicles (especially trucks and buses) to pass a
bicyclist without straddling the lane line.  Outside through lanes
less than 14 feet wide should not be provided on roadways with
traffic volumes greater than 3,000 vpd per lane (e.g. 12,000
vehicles per day on a four-lane street).

To implement wide outside lanes on multi-lane roadways where
roadway widening is not practicable, it is recommended to
narrow the inner lanes and/or left-turn lanes and/or median in
order to provide more width in the outer lane.  Some cities have
narrowed inner travel lanes to eleven or even ten feet (and left-
turn lanes even narrower).  AASHTO supports reducing inner
lanes to eleven feet to provide greater width in the right-hand

D1.5  Class 3C:
Arterials/

 Collectors with
Wide Curb Lanes
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lane.  Other options are to eliminate the gutter pan, as discussed
in Section D2.1.2.2 and D2.1.2.3.

 Where none of the above three categories applies, it may still be
appropriate to designate a roadway as a Class 3-Bike Route if
the following conditions are met:

• The Bike Route provides continuity in the overall bikeway
network or it identifies a route which is preferable to
immediately adjacent streets;

• The Bike Route conforms to the guidelines described in
Sections D.3.0, D.4.0 and D.5.0.

In addition, where a roadway with narrow curb lanes (less than
14 feet) is designated as a bike route, the special pavement
marking developed by the City of Denver should be used to
indicate to both motorists and bicyclists the safe positioning of a
bicycle in a narrow lane.  (See Figure 23C).

New developments and redevelopment projects offer an
opportunity to provide safe and convenient bicycle facilities at
very little marginal cost.  This includes the overall right-of-way
width, provision of bike lanes and details such as gutter and
drainage design.  All new developments and redevelopments in
Santa Clara County should conform to the following guidelines
and should be connected to the existing and proposed bicycle
network.

Non-motorized connections should be provided to link
residential areas with commercial, employment, schools and
shopping areas.  Bike paths should be provided along places of
scenic beauty, particularly along the bay, creeks, flood control
channels, on ridge-lines, and in parks.  For a detailed
description of the design of bike paths see the 1995 Countywide
Trails Master Plan Update and the Uniform Interjurisdictional
Trail Design, Use, and Management Guidelines.

The following are recommendations for new arterials, collectors
and residential streets.

D2.1.1  Cross-section - Widths (reference also D1.1)
All new arterials should be designed with bike lanes.  The
minimum bike lane width varies with travel speed (see

D2.0  ROADWAY
CONSTRUCTION

D2.1  Arterials

D1.6  Class 3
Bike Route
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Figure 1).  For roads in County rural areas, see also: 1995
Countywide Trails Master Plan Update Figures G-6A and G-6B.

The gutter pan width should not be considered as usable width
for bicycle travel, regardless of facility type.

D2.1.2  Gutter Pans and Drainage Inlets
The following alternatives to gutter and inlet design would
provide the same function as standard gutters and grates while
not posing an impediment to bicyclists.

D2.1.2.1  Clearance to Longitudinal Joint with Gutter - On
roads with bike lanes or shoulders, the roadway shall be
designed such that the minimum asphalt concrete pavement
width of 48 inches is maintained between the bike lane or
shoulder stripe and the edge of the gutter lip (or drainage grate
when there is no gutter).  If 48 inches of asphalt cannot be
maintained, then a curb face inlet design for the drainage grate
should be considered or a narrower grate should be selected.  If
the gutter pan or shoulder needs to be widened to accommodate
a large drainage grate, the taper should be on the outside edge.
(See Figure 7).

D2.1.2.2  Gutter Pan Width - A twelve-inch maximum gutter
pan should be used on new construction projects.

Some cities, including Santa Clara, have ten-inch gutter pans,
while others are typically 24 inches (e.g. cities of Palo Alto and
Sunnyvale).  Optimally, this extra twelve inches should be
provided in the curb lane or bike lane instead of in the gutter

Pedestrian Path - Cupertino
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pan in order to increase the smooth-obstacle-free area where
bicyclists ride.

D2.1.2.3  Grateless Roadway Designs - Optimally, roadways
would be free of drainage grates within the traveled way by the
use of curb opening inlets4 Type
OS and OL (Standard Plans
D78), particularly on grades of
less than three percent.  The
depression in the vicinity of the
curb-face inlet (approximately
one inch or 30 mm) that is
needed for hydraulic efficiency
should take place gradually so
that it does not pose an obstacle to bicyclists.  Alternatively,
slotted linear drain inlets (Standard Plans D98A and D98B) can
be used in the shoulder area in lieu of grate inlets.  Curb-face
opening inlet designs can be just as effective as grates.  Access
for maintenance workers is placed in back (sidewalk-side) of the
curb.  (See Figure 9).

Discussion
The function of drainage grates is to drain water quickly from
the roadway and also to provide access to the maintenance
worker to clean out the inlet.  Gutters are sloped to direct water
flow into the inlet.  This keeps water from ponding at the 

                                                                
4
 The Oregon Department of Transportation’s Design Guidelines state that the most effective way
to avoid drainage grate problems is to eliminate them entirely with the use of inlets in the curb
face.
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longitudinal joint and undermining the pavement.  Gutters also
protect the curb from being damaged by the contractor during
maintenance and resurfacing.  However, grates become clogged
in areas with many deciduous trees and can be rendered
essentially useless.  (For example design manuals recommend
that a clogging factor of at least fifty percent be assumed for city
streets, in the absence of local data.)  While the gutter and inlet
design must be effective hydraulically, other designs are just as
effective in removing water from the roadway, especially in
Santa Clara County where the average rainfall is less than the
Bay Area average.

D2.1.3  Utility Cover Placement
 Manhole and other utility plates and covers should not be placed
within the five feet adjacent to the curb (or between 8 and 13
feet from curb if parking is permitted) where bicyclists typically
ride.
 

 Discussion
 Manhole covers and utility plates present obstacles to bicyclists
due to their slipperiness and change in surface elevation with
the surrounding pavement.  While they can be retrofitted, as
discussed in Section D4.3.2, to minimize their adverse impacts
on bicyclists, it is best to design the roadway so that they are not
located within the typical path of bicyclists riding on the
roadway.
 

Collector roadways should be designed/retrofitted with a
maximum design speed of 25 mph.  If projected traffic volumes
on any roadways are more than 4,000 vpd, bike lanes should be
included.  Curb radii should be 25 feet maximum to discourage
fast right-turns.
 

Residential roadways should be designed/retrofitted for speeds
of less than 25 mph using traffic calming features if necessary.
The street design should balance the need of cyclists for wider
lanes with the trend for narrower cross-sections to discourage
speeding.  For traffic volumes less than 2,000 vpd, a roadway
width of 30 feet maximum will reinforce slow speeds.  Curb radii
should be 15 feet maximum to discourage fast right-turns.5  See

                                                          
5
 AASHTO Geometric Design of  Highways and Streets, Table IX-3

D2.3  Residential
Roads

D2.2  Collector
Roads
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also:  Uniform Interjurisdictional Trail Design, Use, and
Management Guidelines.

Urban design features should be incorporated that support
bicycling and walking.  These include design features such as
inte-grated well-lit short-cuts and path-ways for non-motor-ized
users to access adjacent neigh-borhoods, parks, retail areas,
shopping centers, and commercial districts; direct pathways to
neighborhood schools; and connections between abutting cul-de-
sacs.

A new bridge or overpass should maintain the same cross-
section including bike lanes and sidewalks, as the roadway
approaches.  If the approaching roadway does not have bike
lanes and/or sidewalks, then the bridge shall be provided with
minimum of 4 feet bike lanes and 4 feet sidewalks on both sides.
On an existing substandard bridge or overpass, consider
cantilevering a path to provide access for bicycles and
pedestrians (see Figure 15).  The pavement surface should be
asphalt or concrete.

A new underpass should maintain the same cross-section
including bike lanes and sidewalks, as the roadway approaches.
If the approaching roadway does not have bike lanes and/or
sidewalks, then the underpass shall provide a minimum of four
feet shoulder.  Lighting should be provided if necessary, to
illuminate any debris that may have accumulated where

D2.4  Bridges/
Overpasses

D2.5
Underpasses/

Tunnels
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bicyclists ride.  When designing or retrofitting an overpass,
standpipes and similar obstructions should be recessed into the
wall or otherwise relocated out of the travel way.  See also:
Uniform
Interjurisdictional
Trail Design, Use,
and Management
Guidelines Policies
UD-2.6; UD-3.3;
UD-4.1.1; UD-4.1.2;
UD-4.3.1.4; and
Figure T-16.

Single Point Urban Interchanges (SPUI) present difficulties to
bicyclists since the standard clearance interval is not sufficient
for bicyclists to travel through the intersection.  SPUIs should
not be built unless adequate clearance time is allotted for
bicyclists to clear the intersection.

As an alternative to SPUI design, consider dual roundabouts
interchanges per Caltrans Design Information Bulletin #80
“Roundabouts”.

Discussion
A Caltrans task force on SPUIs is expected to issue a report at
the beginning of the year 2000.  In the meantime no new SPUI’s
are to be designed for state highways.  It is recommended that
no SPUI’s be built in Santa Clara County at least until the task
force releases its report.

Since bicycles are allowed on all roadways except most
freeways,6 there are numerous situations where bicycle travel
conflicts with motor vehicles.  Some of these situations are
addressed in this section.

Many traffic collisions are caused by a motorist’s improper turn
or not yielding the right-of-way to the bicyclist.  A common
                                                          
6
 Bicycles are prohibited on most Bay Area freeways and signs prohibiting their use must be posted
where bicycles are not permitted.  See HDM Section 1003.4 for Caltrans’ policy on permitting
bicycles on freeways.

D3.0  SPECIAL
CONFLICT

AREAS

D2.6  Single Point
Urban Interchange

D3.1  Intersection
Design/Right-turns

Caltrain Tunnel – Mountain View
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conflict point is approaching intersections when a motorist
wants to turn right across the path of a bicyclist proceeding
straight.  This is a concern with and without dedicated right-
turn only lanes.  However, right-turn-only lanes present two
particular difficulties to bicyclists:

• Through bicyclists are forced to weave with right-turning
motor-vehicle traffic in order to position themselves
correctly; and

• Lane widths are commonly narrowed in order to
accommodate a right-turn-only lane, often eliminating the
bike lane if there was one.  This forces through bicyclists
and motorists to share an even narrower lane which often
forces the through bicyclist to ride, inappropriately in the
right-turn lane.

 

 The weaving can not be eliminated, but it can be made safer by
increasing the awareness of the right-turning motorists to the
presence of bicyclists and by educating bicyclists about the correct
position from which to ride straight through the intersection.  The
City of Cupertino found that by narrowing the through lane and
widening the bike lane at the approach to an intersection,
motorists were more like to enter the bike lane to make their
right-turn, as is required by CVC 21717.  (See Figure 3).

D3.1.1  Right-Turn-Only Lanes/Right-Turn Weave

• A bike lane
should not
be
eliminated
in order to
provide a
right-turn
only lane.
The bike
lane should
be provided
to the left
of the right-
turn only lane (see Figure 10A).  When significant bicycle
volumes are present, a left-turn bike lane may be provided, if
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so it shall be provided to the right of the right-most left-turn
only lane. (See Figure 10B).

• Where there is no bike lane, the through lane should be
wider than the right-turn lane to facilitate and encourage the
bicyclist to move into the through lane to the left of the right-
turning vehicle.  Particularly at long right-turn lanes, 200
feet in length or more, the through lane should be 14 feet
wide to enable the bicyclist to be safely overtaken within the
through lane.

• Install the R4-4 sign from the Manual on Uniform Traffic
Control Devices (MUTCD) to warn right turning motorists of
the bicycle weave at the beginning of dedicated right-turn
only lanes.

D3.1.2  Free Right-Turn Lane(s)
 Free right-turn lanes, (i.e. when the roadway is striped in such a
manner that a fast merge from the right receives its own lane
after the turn), puts the through bicyclist at risk.  The free-right
turn lane design results in the through bicyclist being
sandwiched in between two through lanes of high-speed traffic.
This practice should be avoided on bikeways, and existing
installations should be ameliorated by slowing the speed at which
vehicles make the right turns and with warning signs.  Also, the
approaching through lane should be wide enough (15 feet) for
bicycles and cars to share.  (See Figure 11).

D3.1.3 Channelized Right-Turn Lanes
Channelized right-turn lanes should be designed so that right-
turning vehicles must slow sufficiently before they reach the
crosswalk.  The design should enable the motorist to easily turn
his/her head to the left to look for oncoming traffic.  STOP control
should be considered instead of YIELD control to improve the
safety of pedestrians.  (See Figure 12).

Discussion
Curb radii that have been designed to facilitate a high speed
right-turn are invariably undesirable from the point-of-view of
both bicyclists and pedestrians.  In many cases, the benefit of a
high speed right-turn is marginal as the motorist is subject to
STOP or signal controls soon after the turn is made.  In other
cases, such as freeway on-ramps, the ramp is long enough to
enable the motorist to accelerate to the desired freeway speed.
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D3.1.4 Dual Right Turns with Shared Right/Through
Lane
 Shared through and right turn lanes adjacent to right-turn only
lanes should be used sparingly and should not be used on
roadways with bike lanes since a bike lane cannot be striped up
to the limit line with this configuration.  If the shared through
and right-turn lane is 14 feet wide, the situation is slightly
ameliorated, but not solved.  Fourteen feet provides enough space
for the cyclists and the motorist to share the same lane side by
side, but does not solve the inherent conflict of this design.
 

 Discussion
 When a dual right-turn lane is provided by creating a shared
right-turn and through lane adjacent to a right-turn only lane, it
is impossible to provide bike lanes at the intersection approach.
Due to the uncertainty the bicyclists are faced with on the
direction the motorist in the shared lane will be going, the
bicyclist can only rely on the motorist using his/her right-turn
signal.  Without knowing whether the motorist is going to turn
right or proceed straight, the bicyclist cannot position him/herself
correctly in order to avoid being turned into by a right-turning
vehicle from the shared lane.  For example, if the motorist in the
shared lane is proceeding straight, the cyclist should ride in
between the right turn lane and the shared lane.  If the motorist
is turning right, the cyclist should be one lane over to the left of
the right-turning vehicle.
 

 Many ramp junctions with arterials have been designed to
facilitate a high speed merge or diverge.  It is usually
inappropriate for the motor vehicle to maintain the high freeway
speeds once on the arterial, and the high speeds unnecessarily
expose bicyclists to risk of serious injury.  The curb radii should
be such that the right-turns are made at a slower speed, i.e.
15-25 mph depending on the location.
 

The recommended signing and striping plan for a bike lane on an
arterial crossing a freeway interchange is depicted in Figure
1003.2E of the HDM.  Also see Figures 13, 14 and 16.
 

D3.3.1  Construction Plates
 Construction plates used on the roadway should be installed
flush with the surrounding pavement or marked as an obstacle.

D3.2  Freeway
Interchanges

D3.3
Construction

Areas
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When they cannot be provided flush then the ramps of asphalt
should be provided to reduce the difficulty for bicyclists.  They
should meet the skid resistance criteria discussed in section
D4.3.2.  Leading and trailing edges of the plates should be diked
with asphalt to provide a smooth transition for cyclists.
 

D3.3.2  Construction Detours
 Construction detours should consider and accommodate bicycles
through the entire detour.  Construction warning and detour
signing designed for bicycles should be used throughout the
entire site.  (See Figure 17).  Where K-rails are used to delineate
the zone, place 4 feet to the right of the lane line, where possible,
so bicyclists can safely traverse the construction zone.
 

D3.3.3  Construction Zones
 When there is construction on high speed arterial or highway
and there currently is a bike lane or shoulder, a bike lane or
shoulder should be maintained through the construction area.
See Work Area Traffic Control Handbook, “Closure of a Bike
Lane.”
 

Durable pavement markings should be reflectorized and of the
specified thickness.  They should also be capable of maintaining
an appropriate skid-resistance under rainy or wet conditions to
maximize safety for bicyclists.  The minimum coefficient of
friction should be 0.30, as measured with California Test 342 to
test surface skid resistance.  The following durable marking
materials are acceptable.

D4.1.1  Pavement Marking Tape - Type I
The least slippery (and most long-lasting) pavement marking is
Type I Tape such as 3M Stamark TM tape Series 380I and Series
420.  Type I tape is cost-effective when placed after resurfacing,
since it lasts as long as (or longer than) the pavement itself.  The
skid resistance of 3M Stamark TM Series 420 tape is 55 BPN7

                                                          
7
  BPN=British Pendulum Tester Number is the value measured by the British Pendulum Tester
which is the methodology approved by American Society for Testing and Materials (ASTM).
Caltrans uses Test 342 for testing surface skid resistance, which determines the coefficient of
friction.

D4.0  ROADWAY
SURFACE

MATERIALS AND
OBSTACLES

D4.1  Durable
Pavement
Markings
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with a retained value of 45 BPN; the equivalent coefficient of
friction is not available.

D4.1.2  Thermoplastic
Thermoplastic is optimum when the composition has been
modified with crushed glass to increase the coefficient of friction
(as described below) and the maximum thickness is 100 mils
(2.5 mm).8

Thermoplastic composition: Crushed glass shall be incorporated into the
thermoplastic material at a rate of 9 – 10 percent by weight of the combined
material.  The crushed glass will be used as a substitute for an equal amount
by weight of the filler material.  Glass beads meeting standard requirements
shall be incorporated into the thermoplastic composition at a rate of between
28-30% by weight of the combined material. Thermoplastic composition shall
be as follows:
Pigment 25%
Glass Beads 30 %
Filler 35%
Crushed Glass* 10%
*The crushed glass shall be produced from cullet of clear glass, with a
maximum size of 850 micrometers (100% passing by weight) and a minimum
size of 425 micrometers (0-2 % passing by weight).

Source:  Vermont Department of Transportation

Raised markers, whether raised reflective markers (Type C, D,
G or H) or non-reflective ceramic pavement markers (Type A or
AY, otherwise known as Bott’s dots) present a vertical
obstruction to bicyclists, and shall not be used as bike lane
stripes.  When necessary as a fog line or adjacent to the edge
line, the Type C or G reflective markers should be placed to the
left of the line outside the shoulder area, and ideally the
shoulder should be at least 4 feet wide.  Where raised markers
cross a bike lane or extensions thereof through intersections a
gap of 4 feet should be provided as a clear zone for bicyclists.  At
gore areas (e.g. Standard Plan A20C) and other locations with
channelizing lines, (e.g. Standard Plan A20D) if raised reflective
markers are used to supplement the striping, extra lane width
shall be provided in the areas where bicycles travel to provide
bicyclists with more latitude to avoid the markers. (See
Figure 7).
                                                          
8 Historical footnote: the 1990 Highway Design Manual recommended against the use of

thermoplastic because it was slippery, often with coefficients of friction of 0.20 or less, and very
thick.  The current HDM does not contain this warning because modern applications of
thermoplastic are now acceptable.

D4.2  Raised
Pavement Markers
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D4.3.1  Drainage Grates
Only drainage grates depicted in Caltrans Standard Plans
D77B-Bicycle-Proof Grate Details or otherwise known to be
bicycle safe may be used on all roadways.  Drainage grates of
improper design  can cause bicyclists to lose control. Ideally, the
roadway should be designed so that the bicyclist does not have
to traverse the grate.  On roadways with shoulders, the grate
should be placed outside the travel path of the bicyclist more
than four feet to the right of the shoulder stripe.  Regardless of
placement or type of roadway, all grates on the roadway should
be bicycle-proof.  (See Figure 18).

D4.3.2  Utility Covers and Construction Plates
Utility covers and construction plate materials can be slippery
when wet.  Plain steel plates have a coefficient of friction of
0.012 which is unacceptably slippery and should never be used
on the roadway.  The coefficient of friction on all utility covers
and steel plates placed on a roadway or highway or shoulder
should be a minimum of 0.35.  An example of an effective
method to achieve skid resistance on covers and plates (both
steel or concrete) is for the manufacturer to imprint waffle
shaped patterns or right-angle undulations on the surface.  The
maximum vertical deviation within the pattern should be 0.25
inch (6 mm) maximum.

The maximum deviation of the surface of the cover or plate itself
from the surface of the roadway shall be limited to 0.5 inch
(12 mm).

D4.3.3  Railroad Tracks
 All railroad crossings
should be made as bicycle-
safe as possible.  Railroad
tracks in intersections
should be removed from
rights-of-way that have
been abandoned.  Priority
for these actions should be
given to streets with higher bicycle volumes.
 

D4.3  Vertical
Surface

Interruptions
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 Optimizing bicycle-safety involves three issues: (1) the angle of
the crossing; (2) the smoothness of the crossing, and (3) the gap
between the flangeway and roadway.  Where the angle of the
tracks is not 90 degrees, additional pavement shall be provided
so that bicyclists can approach the crossing at 90 degrees as
depicted in Figure 1003.6A  of the Highway Design Manual.
Warning signs should be installed at skewed railroad crossings.
(See Figures 19 and 21B).
 

 The surface of the crossing shall be designed such that the rails
are as flush as possible with the surrounding pavement with
minimal gaps between the roadway and the flangeway.  Rubber
or concrete crossing materials last longer than wood or asphalt
and consequently require less maintenance. On low-speed
lightly traveled railroad tracks, commercially available
flangeway fillers can eliminate the gap next to the rail. (This
solution is not acceptable on Caltrain high-speed rail lines.)

D4.3.4  Rumble Strips
Rumble strips are, by their very definition, vertical
interruptions in the pavement surface.  Their purpose is to call
motorists’ attention to a warning or regulatory device or unusual
condition or to alert drivers via the transmission of sound and
vibration.  According to the Traffic Manual Section 6-03.2, they
should only be installed where other measures have proved
ineffective.

D4.3.4.1  Traveled Way Rumble Strips - When Type A and
AY raised ceramic markers are installed as rumble strips in a
travel lane, a clear space of 18 to 24 inches through which bikes
may travel should be provided at the right-hand edge and in the
center of the travel lane.  They should not be installed in the
bike lanes on streets with bike lanes.

D4.3.4.2  Shoulder Rumble Strips -
On shoulders, rumble strips are typically
depressed grooves rather than raised
pavement markers.  Such rumble strips
are typically needed only on freeways
with few interchanges and long tangents
to reduce drift-off-road accidents.  If a
location is experiencing such accidents
and rumble strips are being considered,
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shoulder rumble strips shall be placed adjacent to the fog line
with a minimum of four feet of usable shoulder width available
to the right of the grooves.  The Caltrans Rumble Strip Task
Force  is recommending that the department: (1) discontinue the
use of ground-in rumble strips along state highways and (2)
reduce the width of rolled-in strips from 3 feet to 2 feet
maximum.  (See Figure 20).

D4.3.5  Asphalt Berms
When asphalt berms are constructed on roadway shoulders to
divert storm water into catch basins, they should be constructed
in a manner that would not obstruct bicyclists from using the
shoulder or transitioning between the shoulder and the travel
lane.

D4.3.6  Driveway Aprons
Unpaved driveways should be paved for 15 feet to minimize dirt
and gravel migration onto the shoulder.

The following signs are recommended on bikeways and conflict
points.

Discussion
It should be noted that some cities are hesitant to use signs that
are not contained in the Caltrans Traffic Manual.  However,
other cities feel that the existing guidance in the Traffic Manual
gives them the leeway to create signs for a specific situation.
Many cities in Santa Clara County have developed and are
using non-standard signs.  For example, Sunnyvale, Santa Clara
and Cupertino use “Share the Road” signs; these are warning
(yellow) signs and/or information (green) signs.  The City of San
Jose is pursuing the approval of the use of a “Yield to Bikes”
sign.  To be “official” traffic control devices, these signs would
need to be submitted to the California Traffic Control Devices
committee (CTCDC).  It is possible, and encouraged, that any of
the fifteen jurisdictions may opt to pursue the formality of
applying to the CTCDC to adopt one or more of the signs in
these guidelines as a State standard.

D5.1.1 Regulatory Signs (Black on White) See Figure 21A.
Bike Lane (Caltrans R81) - The Bike Lane sign shall be
placed at the beginning of each designated bike lane, at every

D5.0  TRAFFIC
CONTROL
DEVICES

D5.1
Recommended

Signing



TECHNICAL GUIDELINES

Santa Clara Valley Transportation Authority VTA Countywide Bicycle Plan
September 1999

Page 28

arterial street and at maximum half-mile intervals.  No Parking
signs may be integrated with the Bike Lane sign where parking
is prohibited.

Begin Right--Turn Lane Yield to Bikes (MUTCD R4-4) -
The City of San Jose intends to apply to the CTCDC for
permission to use the R4-4 sign currently contained in the
Manual of Uniform Traffic Control Devices (MUTCD).
Historically, the CTCDC has been more apt to approve signs that
are already in the MUTCD.

Bikes Allowed Use of Full Lane (VTA SR-1) - This sign may
be used on streets with narrow lanes (less than 13 feet or 20 feet
with parking) to inform both motorists and bicyclists about
bicyclists’ legal right to ride in the center of a “substandard
width lane” CVC Section 21202(a)(3).

Bike Lane (through) at Forced Right-Turn Lane (VTA
SR-2) - This sign is used at intersections where cars must turn
right but bicyclists may proceed straight.

Wrong–Way signing (VTA SR-3) - “Wrong-Way” signs may be
posted on the back of the R81 bike lane signs to educate
bicyclists that bike lanes are intended for one-way travel.  The
Cities of Cupertino and Santa Clara currently do so.  The City of
San Jose is pursuing the adoption of such a sign with the
California Traffic Control Devices Committee (CTCDC) as an
official device in California.

Right-turning Vehicles Enter Bike Lane When Clear (VTA
SR-4) - This sign is used at locations where right-turning
motorists are not complying with CVC Section 21717 to enter
the bike lane prior to making their turn.  This prevents turning
motorists from cutting off a through bicyclist and helps ensure
that the bicyclist will pass the motorist on the left.  A variation
of this sign is currently used in Lafayette, California.

D5.1.2  Warning Signs (Yellow) See Figure 21B
Bicycle Crossing (Caltrans W79 and W80) – Where bicycles
cross a road at an unexpected location, (i.e. not at a typical
intersection), the W79 (bicycle symbol) and W80 (XING) may be
posted to alert motorists of the presence of bicycles.  To alert
motorists of the presence of bicycles on the roadway travelling in
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the same direction, see, as appropriate, SG-45 Bike Route, R81
Bike Lane, or VTA SW-6.

Skewed Railroad Crossing (Caltrans SW-27-1) - Skewed
Railroad Crossing should be used to warn bicyclists and
motorcyclists in advance of a grade crossing that is skewed 30
degrees or less from the roadway centerline.

Cross-Traffic Does Not Stop (Caltrans SW-1) - These signs
may be used to supplement standard markings at intersections
which have been converted from 4-way stop to 2-way stop, or
when two-way stop signs have been rotated as in the
implementation of a bicycle boulevard. Generally, they are used
for a limited time until the traffic is used to the change.

Share the Road (VTA SW-6 with MUTCD W16-1) – Share
the Road signs may be posted on arterial streets where there are
narrow outside lanes, i.e., less than 13 feet wide, (current
practice in the City of Sunnyvale).  Cupertino, Sunnyvale and
Santa Clara all post Share the Road signs at their City limits;
some are Warning and some are Guide signs.

Traffic Circle Ahead (VTA SW-5) - These signs should be
posted in advance of all traffic circles.

Steep Grade (MUTCD  W7-5) - Steep grade sign should be
used in advance of a downgrade where the percent grade, length
or horizontal curvature may not be readily apparent to cyclists
or where accident experience and field observations indicate a
need.

Yield to Bikes (VTA SW-1, VTA SW-2, VTA SW-3) - Signs to
warn right-turning motorists to yield to bicyclists should be used
as appropriate.  Three versions have been included: in advance
of freeway onramps, at free-right turns and in advance of a
heavy bicycle left-turn lane.

Discussion
Stanford University is currently using a sign at some
intersections along Palm Drive that warn right-turning
motorists to yield to through bicycles on the parallel bike path.
The City of San Jose is considering a sign to warn motorists
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entering roadways from freeway off-ramps of the need to yield to
bicyclists.

Trail Warning Signs (SW-4)
These signs should be posted where motorists would not
normally expect two-way bicycle traffic such as when a bike path
crosses through an intersection.  See also: Uniform
Interjurisdictional Trail Design, Use, and Management
Guidelines Policies UD-1.1.5; UD-1.1.6; UD-4.16; UD-4.17; and
Figures T-12A; T-12B; T-13A; T-13B.

D5.1.3  Route/Informational Signs (Green) See Figure 21C

Welcome to City of _______ We Share the Road (SG-2) signs
may be posted at the City limits to inform motorists to expect
bicyclists.

Route signing (Caltrans SG-45) - Route signing should be
used to identify the cross-county bikeways.  This includes the
trails that cross city lines as well as the major cross-county on-
street bike routes.  A distinctive logo for the County can be
designed for the SG-45 sign.  If the route is given a name or
number, it should be consistent with a countywide route
numbering or naming system so that the bikeway has the same
name or number when it crosses city boundaries.

Destination signing (supplementary placards) should be used
in conjunction with all bikeway signs on trails, bike lanes and
bike routes, where appropriate.  This is accomplished by a
supplementary placard on the bike route or bike lane sign
indicating the main destination if one remained on the route,
e.g. “Downtown Palo Alto,” “Shoreline Amphitheatre” or “De

D5.1.4  Construction Detour Signing (Orange) See Figure
21D.
See also Caltrans “Manual of Traffic Controls for Construction
and Maintenance Work Zones” and Work Area Traffic Control
Handbook.

Advance Notice Sign (SC-1) – A sign giving advance notice of
a bikeway closure should be posted one week in advance.
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Detour Sign (SC-2) - The Bicycle detour sign should be
installed to inform bicyclists how to follow the detour route to
the point where the detour conforms to the original route.

Detour Route (SC-3) - A schematic of the detour route should
be posted if the route is complex.

D.5.2.1  Traffic Signal Timing
Signal timing affects bicyclists in four ways: (1) the minimum
green times, (2) clearance intervals, (3) progression and (4)
visibility of signal heads.

D.5.2.1.1  Minimum Green Time
The minimum green times depend on the roadway width, slope
and bicyclists’ ability.  Generally eight seconds is sufficient.
Specific guidance for calculating minimum green times is
presented below.9  An example signal timing calculation is
presented after the discussion of clearance intervals, D5.2.1.2 on
page 32.

The important value is the total length of the signal phase—
minimum initial green plus yellow plus red clearance—which
must exceed the time tcross needed for bicyclists to cross the
intersection:

g + y + rclear ≥ tcross + tlost

The value of tcross  can be determined by estimating full-speed
crossing times (w + l )/v where w = intersection width, l = length
of the bicycle, (typically 6 feet) and v = bicyclist speed, using the
speeds given in Table 3 below.

Table 3
REPRESENTATIVE BICYCLIST SPEEDS

Bicyclist

Population

Average Speed 15th Percentile

Speed (85 percent of

cyclists)

2nd Percentile

Speed (98 percent

of cyclists)

Fast or commuter 18 mi/h (26 ft/sec) 14 mi/h (21 ft/sec) 12 mi/h (18 ft/sec)

Casual adult 12 mi/h (18 ft/sec) 10 mi/h (14 ft/sec) 8 mi/h (12 ft/sec)

Children 9 mi/h (13 ft/sec) 7 mi/h (11 ft/sec) 6 mi/h (9 ft/sec)

                                                          
9
 Signal Clearance Timing for Bicyclists, Alan Wachtel, John Forester Gary Foxen and David Pelz,
ITE Journal March 1995.

D5.2  Traffic
Signals
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A startup time of 6 sec should be added for time lost reacting to
the green light and accelerating to full speed.

Subtracting from tcross the actual yellow and red clearance
intervals in use determines the minimum green interval on the
minor street.  Providing this minimum green in full minimizes
the most likely type of clearance-time conflict.

Discussion
The most likely victims of clearance-time accidents are the large
number of bicyclists waiting at a red light who start up on a new
green.  The minimum green time should be sufficient for a
bicyclist starting from a dead stop to mount the bicycle, start
pedaling and to be more than halfway through the intersection
before the light turns yellow.  Standard clearance intervals
should be sufficient to enable bicyclists to finish crossing the last
half of the intersection.  Signalized intersections on routes to
school should take into account the slower reaction and riding
times of students and the likely larger groups of bicyclists near
schools.

The effect of a longer green time on traffic flow on the major
street is normally slight.  At peak hours, the side streets are full
and call a long signal phase regardless of the presence of
bicyclists; at other times the major street does not need its full
capacity and can tolerate longer delays (the signal is
undersaturated).  If necessary, the major street’s green interval
can also be lengthened to preserve its proportion of the signal
cycle.

D.5.2.1.2  Clearance Intervals
Bicycle clearance-time conflicts occur when a bicyclist traveling
on a minor street, which carries slow and infrequent traffic and
has a short signal phase, crosses a wide major street that carries
high-speed traffic.  Clearance timing is even more important for
bicyclists than for motorists, because bicyclists move more
slowly, are more easily hidden from view, and are more
vulnerable to injury.

The following guidelines should be used to determine yellow,
red, and green intervals at traffic signals where bicycles are
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permitted.  They can provide the greatest benefit where one or
more of the following is true:

• Bicycle clearance-time accidents have already occurred.

• Physical characteristics (such as width) and bicyclist
volume make these accidents likely.

• A bike-laned street or a signed bicycle route crosses a
major street.

Guidance for calculating clearance intervals is presented
below.10   The approach speed v to be used in the formula is
presented in the previous Table 3.

Discussion - Yellow Interval
The clearance interval (yellow plus all-red) should be sufficient
for a bicyclist who reaches the intersection when the light turns
yellow to proceed through the intersection. The standard yellow
interval y for motor vehicles is given by

y ≥ tr + v/2b

where tr is reaction time, v is approach speed, and b is the
magnitude of the vehicle’s braking deceleration.  The fastest
bicyclists normally travel no faster than motor vehicles, and the
braking deceleration of the two types of vehicles is comparable.
Slower, less experienced bicyclists can be expected to brake less
effectively, but they also travel at slower speeds.  Under normal
circumstances, therefore, yellow intervals calculated for
motorists do not need to be adjusted for bicyclists.

Longer yellow intervals do not help to prevent clearance-time
accidents, because some bicyclists will always enter (lawfully) on
the last of the yellow.  A better solution is to provide an all-red
clearance interval, during which the intersection can clear safely
before cross traffic is allowed to enter.

Red Clearance Interval
Very long red clearance intervals are not commonly used,
because they reduce the efficiency of the intersection, and may
encourage motorists to enter on red.  The California Traffic
Manual, for instance, generally limits red clearance intervals to
2.0 seconds.  A red clearance interval of at least this length is

                                                          
10

 Ibid
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preferable to minimize the risk for bicyclists who are caught in
the intersection.

For maximum safety, the red clearance interval should last long
enough for a bicyclist who enters late in the green or during the
yellow interval to cross the intersection at full speed:

rclear ≥ (w + l )/v

where w is the width of the intersection, measured from the
near-side stop line to the far edge of the conflicting traffic lane, l
is the length of the bicycle (typically 6 ft), and v is the average
speed of bicyclists.

Example
This section shows an example of a signal timing calculation.
The two values needed are:

• Intersection width (measured from the near-side stop line
to the far edge of the farthest traffic lane);

• Speed of the slowest bicyclist to be accommodated.

This speed depends on the average speed of bicyclists using the
intersection, the distribution of speeds around that average, and
the cutoff point that the traffic engineer chooses.  These speeds
are best determined by direct local observations; if no
observations are available, the speeds in Table 3 can be used.

For this example, consider an intersection 120 ft wide, used
primarily by casual adult cyclists.  In this group, 98 percent
speed of cyclists travel at 12 ft/sec or faster, so this is chosen as
the design speed.

Yellow Interval
First, decide on the yellow interval for vehicular traffic.  This
value will also be acceptable for bicyclists.  For instance, for an
intersection with an approach speed of 35 mi/h or less, the
Traffic Manual recommends a yellow interval of 3.0 sec.

Red Interval
Next, calculate the red clearance interval. Ideally, this interval
would be long enough for a bicyclist entering on the very last of
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the yellow to cross the entire intersection (plus 6 ft more for the
length of the bicycle):

(120 ft + 6ft)/(12 ft/sec) = 10.5 sec

Red clearance intervals this long are not commonly used,
because they reduce the efficiency of the intersection, and may
encourage motorists to enter on red.  The Traffic Manual
recommends red clearance intervals up to 2.0 sec.  For this
reason, the traffic engineer in this example chooses a red
clearance interval of 2.0 sec.  (Longer red clearance intervals
may be justified at very wide intersections.)

Total Crossing Time
The next value to calculate is the total crossing time for
bicyclists starting on a new green.  This time is longer than the
10.5 sec calculated under “Red Interval” above, because these
bicyclists need time to react to the green light and to accelerate
to full speed.  Again, direct local observations are best;
otherwise, as a rule of thumb, use 6 sec for this startup time.
This makes the total crossing time for the slowest bicyclists
starting on a new green:

10.5 sec + 6 sec = 16.5 sec

Minimum Green
Finally, minimum green is just the total crossing time minus the
red and yellow intervals already found:

16.5 sec - 3.0 sec -2.0 sec = 11.5 sec

Note that a longer red clearance interval would enable the use of
a shorter minimum green.

The timing at this signal would then be:

minimum green 11.5 sec
yellow   3.0 sec
red clearance   2.0 sec

Reducing the Minimum Green
It is possible to reduce the minimum green time slightly by
allowing only the front of the front wheel of the bicycle, rather
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than the rear of the rear wheel, to clear the intersection, and by
measuring to the center of the far lane rather than to its
farthest edge. The first change reduces the effective intersection
width in this example from 126 ft to 120 ft, and the second from
120 ft to 114 ft (half a lane width), or 12 ft altogether. This
reduces the total crossing time and minimum green time by:

(12 ft)/(12 ft/sec) = 1 sec
The minimum green time then becomes 10.5 sec instead of 11.5
sec. Yellow and red intervals are unchanged.

D.5.2.1.3 Progression - Optimally, in areas such as commercial
districts and Central Business Districts (CBD’s), signals should
be timed for bicycle speeds - approximately 12 to 15 miles per
hour.  The high pedestrian activity typically found in these
areas would also benefit from the slower speeds.  This strategy
is typically employed in areas such as CBD’s where every block
is signalized.  Time-space diagrams should be checked for bicycle
speed compatibility (12-15 mph) and adjusted if feasible.

Discussion
Signals along an arterial are often timed to maximize
automobile throughput.  Although this has positive benefits for
fuel savings and auto-travel time, unfortunately this often
means that they are ill-timed for bicyclists.  A signalized arterial
could be coordinated for bicycle speeds rather than motor vehicle
speeds as has been done in Portland, where downtown streets
are timed at 14 mph.

D.5.2.1.4 Visibility of Signal Heads - Programmed visibility
signal heads shall be positioned such that they are visible at the
right-hand side of the rightmost through lane or the bike lane
where a bicyclist would be expected to travel.  They shall also be
positioned to be visible from the right-hand side of the right-
most left-turn lane.

D5.2.2  Traffic Signal Detection
At actuated signals with major street recall, (where minor
streets only receive the green signal upon the detection of a
vehicle), it is imperative that the detection technology for the
minor street be able to detect a bicycle.  Detectors that meet the
specifications of the Reno A&E detection module can detect
bicycles at the low sensitivity setting (which reduces false calls).
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Bicycle detection is also important at left-turn lanes with
protected left-turn phasing.  Otherwise the bicycle is forced to do
one of the following: depend on a motor vehicle arriving to
trigger the light; run the red light; or dismount and push the
pedestrian button (if there is one.)  The following presents the
guidelines for bicycle detection:

D5.2.2.1  Inductive Loop Detection - The optimum use and
placement of the various types of inductive loop detectors are:11

a) Through lanes shared with bicycles:  Type D - modified
quadropole loops.

b) Left-turn lanes/minor side streets:  State Type 5DA
loop.

c) Bike lanes: Type Q - quadropole loops.

d) Advance detectors in the curbside lane should also
detect bicycles – Type D.

e) Advance detectors that are not expected to be shared
by bicycles can be Type A.

Also see Figures 22 and 24.  For approaches with automatic recall
to the green phase, and at all approaches at fixed time signals,
bicycle-detection is not necessary.

D5.2.2.2  Pavement Markings for Loop Detector Locations
The location of the most bicycle-sensitive portion of the loop
detector should be indicated by the standard loop detector
pavement marking (Standard Plans A24C) as is standard
practice in Cupertino, Santa Clara and Sunnyvale.  (See Figures
23B and 24).

D5.2.2.3 Alternative Detection Technologies - Two other
detection technologies show promise at detecting all bicycles
regardless of their metal content: Video Detection and Self-
Powered Vehicle Detector (SPVD).  These guidelines do not
preclude projects from including these technologies as long as
they reliably detect bicycles.  Video detection appears to be easier
to maintain than loops since the adjustment to avoid false calls is
less sensitive.  The area of detection, however, needs to include
the area where bicyclists typically wait.  There may still be need

                                                          
11

 “Traffic Signal Bicycle Detection Study” prepared for the City of San Diego, 1985.
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for pavement markings to tell bicyclists where to wait to be
detected.  This technology is currently being used at a few
intersections in Palo Alto.

Midian Electronics, Inc., in Tucson Arizona, makes a product
called the Self-Powered Vehicle Detector (SPVD) which detects
bicycles as well as automobiles. One if its main advantages is that
it is much easier to install than loop detectors (it requires only a
6-inch hole to be drilled in the pavement).  The SVPD measures
changes to the Earth’s natural magnetic field when a vehicle
approaches the detector.  Recommended applications include
intersections, bike paths, park entrances, train detection.  (See
Appendix).

Roundabouts may be
considered in lieu of traffic
signals or four-way STOP
signs.  Benefits for bicycles
over STOP signs are that
bicycles do not have to come
to a complete stop, thus they
can retain their momentum
and reduce their travel time.
The benefit for bicycles over
traffic signals is that there is usually less delay than at a
signalized intersection, and traffic travels through the
intersection at slower speeds.  A bike lane cannot be striped
throughout the roundabout; bike lanes must be terminated in
advance of the roundabout, and then bike lanes can resume on
the other side. (See Figure 25).

Traffic Calming techniques provide many benefits for bicyclists,
not the least of which is slowing traffic, which reduces the
incidence and severity of injuries.  However, the specific design
of individual strategies can make the difference between being
beneficial or innocuous to bicycles and being an obstruction or
deterrent to bicycling.12  See also Section D5.3 Roundabouts.
See also: Uniform Interjurisdictional Trail Design, Use, and
Management Guidelines Policy UD-4.17; and Figure T-12A, T-
12B, T-13A and T-14. Also see “Traffic Calming in Practice”
Institute of Transportation Engineers.
                                                          
12

 See also Traffic Calming: Do’s and Don’ts to Encourage Bicycling, Compendium of  Technical
Papers, 66th ITE Annual Meeting, 1996.

D6.0  TRAFFIC
CALMING

D5.3  Roundabouts

Splitter Island Approach to
Roundabout
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Sinusoidal speed humps have been shown to cause the least
discomfort to bicyclists while still providing the traffic calming
benefits to motorists.  Molded rubber speed humps have shown
promise in Portland, OR; they have advantages in that they can
be quickly removed and relocated. (See Figure 26).

Center raised medians have been used to improve safety,
aesthetics, and also to provide some measure of traffic calming.
When designing roadways with medians, bike lanes should be
included or the curb-to-curb width should be 15 feet to enable
motorists to safely pass bicyclists.  Fire Departments may also
have their own minimum standards.  Also, curb-cuts should be
considered to facilitate bicycle crossings where there is no
median break.

Bulb-outs should be designed such that 14 feet of lane width
remains, so that bicycles and cars can both safely pass through
the narrowed opening.  See also Uniform Interjurisdictional
Trail Design, Use, and Management Guidelines Policy UD-4.17;
and Figures T-13A and T-14.

Traffic circles on bike routes should be implemented in
consultation with the local Bicycle Advisory Committee.  They
should be designed such that there remain 14 feet of clear
roadway for
motorists and
bicycles to share
through the
intersection.  At a
standard four-way
intersection, two
approaches should
be controlled by
STOP signs;
otherwise, the circle

D6.1  Speed
Humps

D6.2  Medians

D6.3  Bulb-outs
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should be designed as a full Modern Roundabout, with YIELD
on entry control and deflection for entering vehicles.

Forced right-turns are one of the strategies that can be used on
bicycle boulevards or other locations to discourage non-local
motor vehicle traffic from using the roadway in question. (See
Figure 6B).

D6.5  Forced
Right-turns
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During resurfacing, ensure smooth longitudinal gutter joints by
grinding and/or wedge cutting prior to applying the overlay.
This will maintain a smooth transition between the asphalt
surface of the roadway and gutter pan thereby providing a safe
riding surface for bicyclists.  (Note: This is standard practice in
Palo Alto, Sunnyvale and Los Altos.)  See Figure M1.

Bike lanes or wide curb lanes should be provided after a
resurfacing project.  These should conform to the guidelines set
forth in Section D.1.1 Bike Lanes, Section D.1.4 Class 3B-
shoulders, or Section D.1.5 Class 3C – wide curb lanes.

The project should include the following construction practices:

Vertical surface interruptions: the maximum tolerances for
variations in the vertical surface either grooves (indentations) or
steps ( ridges) are set forth in the HDM.  These are:

Bikeway Surface Tolerances
Direction of

travel Grooves Steps
Parallel to travel 0.5 inch (12 mm)

wide maximum
0.375 inch (10
mm) high
maximum

Perpendicular to
travel

--- 0.75 inch (20
mm) maximum

Source: Table 1003.6, Highway Design Manual.

These tolerances should be maintained on all roadways at such
locations as utility covers, driveway lips, where two pavements
intersect, and other such joints in the area where bicyclists can
be expected to ride.

SECTION II MAINTENANCE GUIDELINES

M1.0
ROADWAY

RESURFACING
M1.1  Gutter

Joints

M1.2  Lane Widths

M1.3  Pavement
Surface Quality
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Roadway patching and utility trenching repair: During repair of
potholes and trenches, adhere to compaction standards of
Caltrans Standard Specification 39-6.03 to ensure that the
pavement surface remains intact and smooth.  (See Figure M2).

Discussion
The City of Palo Alto also requires that contractors guarantee
adherence to these standards for one year after project
completion.

All roadways should be swept regularly to remove debris such as
gravel, glass and leaves which may cause a bicyclist to slip and
fall.  Roadway sweeping schedules will vary depending on the
season, the number and types of street trees and other
characteristics of the roadway.  Responsible agencies should also
remove broken glass from the roadway, including the gutter and
shoulder after all accidents.  Sweeping is also required on a
daily basis to remove excess gravel and debris generated during
maintenance activities.

Ponding at the edge of the road and in bike lanes occurs when
there are dips and bumps in the roadway surface and when
drains become clogged.  This is potentially a problem for
bicyclists because riding through the pond may cause the
bicyclist to fall or the pool of water may cover an obstacle that
should not be ridden over (for example a drainage grate with
parallel bars).  A regular inspection of curb and gutter should be
undertaken to identify areas that are raised, sunken or that
have some vertical differential that would cause ponding, and
these should be repaired.

Shrubs and other landscaping adjacent to shoulders (including
expressway shoulders) or the roadway should be regularly
inspected to ensure that they do not encroach upon the roadway
or shoulder area where bicyclists ride. This includes low
encroaching shrubs that occupy the physical space where the
bicyclists ride as well as eye level shrubs or tree branches that
could hit bicyclists in the face.

M2.0  ROADWAY
PATCHING AND

UTILITY
TRENCHING

REPAIR

M3.0  ROADWAY
SWEEPING

M4.0  PONDING

M5.0
LANDSCAPING
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The following maintenance activities should be performed as
needed, recommended frequencies are also provided.

Respond to hazardous pavement failure
reports

Respond to 100% of reports within 8
hours of report

Maintain clean walkways/roadside
areas

80% of areas maintained to a
“satisfactory” level as defined by a
photographic standard

Sweep roadways 100% of roadways every two weeks, with
90% maintained to a “satisfactory” level
as defined by a photographic standard

Maintain arterial street traffic
markings

100% of markings annually

Maintain non-arterial street traffic
markings

75% of markings every two years

Repair deteriorated non-traffic control
signs

100% within 30 days of report/complaint

Maintain landscaping encroachment
onto roadway or that obscures sight
distance

100% within 24 hours of report.

Sweep during construction Daily

A method of bicycle parking that
protects the entire bicycle and its
components from theft, vandalism
or inclement weather.  Class I
bicycle parking is appropriate for
long-term (two hours to all day)
bicycle parking such as at employ-
ment centers, schools and transit
stations.  It is also important at
sites where bicycles are left
overnight for several days such as
airports and Amtrak stations.  Examples are bicycle lockers,
rooms with key access for regular bicycle commuters, guarded
parking areas, and valet or check-in parking.  A common
variation of guarded parking is at high schools and elementary
schools where racks are placed within a fenced compound to
provide more security.  The compound is either locked during
the day or unofficially guarded by the activity within the school.

SECTION III  BIKE PARKING

P1.0  DEFINITIONS:
CLASSES OF

BICYCLE PARKING

P1.1  Class I

M6.0
FREQUENCY OF
MAINTENANCE

ACTIVITIES
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Discussion
Stanford Shopping Center has successfully used chain-link
individual lockers.  These may be of benefit in other situations
and their use should be discussed with the local Bicycle Advisory
Committee.

A bicycle rack to which the frame and at least one wheel can be
secured with a user-provided U-
lock or padlock and cable.  This
type of parking is appropriate for
short-term parking such as at
shopping areas, libraries, and
other places where the typical
parking duration is less than two
hours.  Examples of racks popular
with bicyclists are the wave or
ribbon racks, the inverted U-rack,
and its variation, the horse rail
rack.  Increasingly popular are
higher security Class II racks
such as the Crank Case racks.
Schedule 40 pipe with a two inch
diameter shall be used.  Stainless steel and brass are also
acceptable.  It may be coated with materials to improve
aesthetics and match local décor as long as it resists rusting and
corrosion.  (See Figure P-1).

A bicycle rack designed such that only one wheel and not the
frame can be locked to the rack.  While still used in some
situations like school yards, they are not secure.  They are never
recommended except in guarded areas or locked rooms where
they are used in Class I situations.

To be effective, bicycle racks and lockers must be placed such
that: (1) security is maximized, (2) pedestrian circulation is not
adversely impacted and (3) they can be used to their maximum
design capacity.  Guidelines for selecting and designing the
optimum site for bicycle racks and lockers are presented below.
Placement dimensions and guidelines for bicycle racks in specific
locations are presented in Figures P-2 through P-5.

P2.0  LOCATION
CRITERIA AND

DIMENSIONS

P1.2  Class II

P1.3  Class III



TECHNICAL GUIDELINES

Santa Clara Valley Transportation Authority VTA Countywide Bicycle Plan
September 1999

Page 45

• Racks should not be obscured by landscaping, fences, or other
obstructions;

• Racks should be lit at night to protect both the bicycle and
the user;

• Visibility should be provided to at least one of the following:
security guard, station agent, parking garage attendants,
clerks, vendors, or passing pedestrians.

• Unguarded shared parking areas should issue keys only to
those who share an affiliation.

• Racks should be
located within 50 feet
of building entrance
and should be clearly
visible from the
building entrance and
its approaches or
signed;

• Protection from the
weather should be
provided for a portion of the rack supply;

• Ground surface of the bicycle parking area should be an all-
weather and drainable material such as asphalt or concrete;
care should be taken when using brick, or other materials
that can become slippery when wet.

• Racks shall be located outside the typical pedestrian travel
path, with additional room for bicyclists to maneuver outside
the pedestrian way;

• Racks shall be of minimum height so as to increase their
visibility to pedestrians.  See also Figure P-1.  See also
Uniform Interjurisdictional Trail Design, Use, and
Management Guidelines Figure T-7.

• Racks shall be located at a sufficient distance from motor
vehicles to prevent damage to parked bicycles and motor
vehicles.  (See Figures P-2, P-4 and P-5).

• Signage should be posted to direct bicyclists to the locations
of bicycle racks that may not be readily apparent such as in
parking garages;

• Similarly, signs indicating the location of bicycle parking
should be posted wherever a NO BICYCLE PARKING sign is
posted.

P2.1  Security
From Theft And

Vandalism

P2.2  Utility and
Convenience

P2.3  Pedestrian/
Vehicle Conflicts

P2.4  Signage
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Recommendations for bicycle parking supply are presented in
Table P-1.  Optimally, a mix of both Class I and Class II parking
should be provided in virtually all locations.  These numbers are
for communities with bicycle commute rates of less than 2% (the
countywide average).  The recommended amount of bicycle
parking should be increased as needed and proportionately for
those cities or communities whose bicycle commute rates exceed
the countywide average.

Class I - The Class I parking
should consist of either day-use
lockers or guarded bicycle parking.
For example, the Bike Station at
the Palo Alto (University Avenue)
Caltrain station is a model for
attended bicycle parking.  The
exact quantity will need to be
determined by trial and error.
However, the initial supply of Class
I and II parking should be equal to
two percent of daily boardings.13

More should be added as demand
increases.  The lockers should be
located within sight of passengers, to discourage vandalism.

Class II - Bicycle racks should be placed within sight of station
agents, if any and should not be placed in an obscure location.
The quantity will depend on how much Class I parking can be
provided; the total should be three percent of daily boardings.

Class I - The Class I parking should consist of either bicycle
lockers or locked rooms within the parking garage or the
building.  In addition, allowing employees to bring their bicycles
into their own office or work area is an effective way to provide
Class I parking.  Where city ordinance permits, bicycle parking
can often be carved out of nooks and crannies inside buildings.
The exact quantity will need to be determined by trial and error.
However, the initial supply should be equal to three percent of
the number of employees or as recommended in Table P-1.

                                                          
13

 League of American Bicyclists, 1994

P3.0
GUIDELINES

FOR PARKING
SUPPLY

P3.1  Bicycle
Parking at

Transit
Stations

P3.2  Bicycle
Parking at Office

Buildings
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Class II - Class II bicycle racks should be provided for short-
term bicycle parking near the front door of every building.  A
minimum of two to four racks should be provided, with
additional capacity as recommended in Table P-1.

Class I - The Class I parking should consist of either bicycle
lockers or locked compounds within the parking lots or the
buildings.  In addition, allowing employees to bring their
bicycles into their own buildings is effective Class I parking.

Class II - Bicycle racks located near all building entrances
should be provided for visitors as well as employees who travel
to various buildings within the worksite/campus during the
work day.

Class I - Providing covered bicycle racks within a fenced locked
area works well for both students and teachers.  These
compounds at grade school and junior high schools are typically
locked during the school day by the janitor or other staff person.
Depending on the number of bicycles, separate areas maybe
needed for students and teachers.  Where the risk of theft is
particularly high, such as community colleges with large
numbers of expensive bicycles, the compound should be watched
by an attendant, as is the procedure at CSU Sacramento.
Dormitories should provide Class I parking for all residents.

Class II - Racks holding four to eight bicycles should be
provided within view of the school office for visitors or those
staying only a few hours or less.  These racks would also be
available for students who are late who are locked out of the
compound. At colleges, racks should be provided at the main
entrances to all classrooms, lecture halls, libraries and
cafeterias.

Class I - Class I parking should be provided for the employees of
the businesses as recommended in Table P-1.

Class II - Racks near the building entrances should be provided
at each stand-alone business.  Land-uses such as grocery stores
where bulky purchases are made should provide a minimum of
two stalls large enough to accommodate bicycles with trailers.
The quantity should comply with Table P-1 and the placement
criteria should conform to the guidelines set forth in P2.0.

P3.3  Industrial/
Employment

Centers

P3.4
Schools/Colleges

P3.5  Stand-Alone
Commercial Sites


