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BIKEWAY DESIGN CRITERIA

The following design criteria represent the most connnonly encoun-
tered factors of bikeway design. Although applicable to most
situations, local conditions may require special consideration.
While well designed facilities will influence bicyclist safety,
the full benefits of these improvements will only be attained in

conjunction with an extensive community-wide safety education
program.

WHAT TO BUILD?

Figure 1 indicates the relationship of traffic speed and volume
to bicycle facility design (Barton-Aschman Associates, 1974).
This criteria is not absolute but serves as a guide to selecting
appropriate and safe facilities. Many other factors such as

economics and regional goals will also play a significant role in

the final decision.

DESIGN SPEED

Design speed is the maximum speed at which a bicyclist can safely
negotiate a bikeway. Primary controlling factors are downhill
grades, curve radii and frequency of intersections. The recom-
mended design speed is 20 mph, except for down grades steeper
than 7% where 30 mph is more appropriate (Oregon State Highway
Division, 1974)

.

RADIUS OF CURVES

The proper minimum radii for curves can be derived from Figure 2

(Oregon, 1974). For example, at a design speed of 20 mph, a
50 feet to 60 feet minimum radius is recommended.

SUPERELEVATION OF CURVES

As shown in Figure 2 , superelevation will influence the choice
of curve radii. Superelevation can be applied to all curves to

benefit the rider and to assist surface drainage. Amounts should
be from a minimum of 0.02 ft/ft to a maximum of 0.12 ft/ft.
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CURVE WIDENING

When the radius of a curve is less than 100 ft., the bikeway sur-
face should be widened on the inside of the curve to compensate
for cyclist lean during the turn. As shown in Figure 3, widening
need not exceed 4 ft. (Oregon, 1974).

~~~~~~~

SIGHT DISTANCES

Vertical and horizontal curves should be aligned to provide ade-
quate sight distance for safe riding. This is necessary to pro-
vide a clear view of potential hazards with adequate time for

evasive action.

GRADES

Grades should be kept below 5% wherever possible, and should never
exceed 10%. When long grades steeper than 5% are unavoidable,
consideration should be given to providing level stretches on
which cyclists can rest or recuperate. The relationship between
length of grade and gradient is indicated in Figure 4 (Oregon,

1974).

DIMENSIONS

Most bikeways should be designed to accommodate a minimum of two

bicyclists in width. The recommended minimum width is 6.0 feet
but 8 feet is more desirable for a bikepath, bikelane and biwalk.
On separated paths, it is important to ensure that bikeways are
wide enough to accommodate maintenance vehicles.

CLEARANCES

Lateral clearances beyond the edge of the bikeway surface should
be a minimum of 2.0 feet when it is not possible to provide the

minimum clearances, hazards should be clearly marked. A minimum
vertical height of 8.5 feet will allow adequate clearance for the

rider. However, on bikepaths, the size of maintenance vehicles
may dictate vertical clearance.



SURFACE MATERIAL

It is necessary fon the surface to be capable of supporting
bicycles and maintenance vehicles. The surface material used
in constructing a bikeway should be easily maintained, well
drained and offer a smooth, comfortable ride. When properly
applied, concrete, bituminous asphalt and stabilized earth are
appropriate materials. Of these materials, bituminous asphalt
may generally be the most suitable.

SUBGRADE

The subgrade must be capable of distributing the load of main-
tenance vehicles which will probably be the heaviest loading
applied. It must also be well drained to reduce frost heave
tendencies. A well graded gravel should meet these requirements.
The depth of the subgrade depends on local soil conditions.

i

^^^^^

FROST HEAVE

A well drained subgrade can minimize the seasonal problem of frost
heave. However, heavy loading during the freeze-thaw period of

early spring can cause breakup of a paved surface. Therefore,
heavy maintenance vehicles should be prohitibed from the bikeway
during this period.

DRAINAGE

The bikeway should be designed to ensure proper runoff of surface

water. This is accomplished by sloping the surface of the bike-
way and the areas adjacent to it. Subsurface drainage problems
may occur and will require special attention.

GRATE HAZARDS

Imporperly aligned storm sewer grates can be a serious hazard to

bicyclists. The problem can be avoided by (1) realignment or

alteration of existing grates or (2) by using a grate design that

will not entrap bicycle wheels.
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CURB CUTS

Where curb cuts are necessary, they should be the same width
as the blkeway and of a gradient between 10 to 20%. In the
case of blwalks, curb cuts should be a minimum of 4 feet wide
to accommodate wheelchairs, babycarrlages, etc.

INTERSECTIONS

The greatest number of bicycle accidents occur at Intersections.
However, accidents can be minimized by taking the following
factors into consideration when blkeway-roadway intersections
are planned. (1) approaches to all Intersections should be
clearly visible to all roadway users; (2) warning and direction-
al signs should be provided both along the blkeway and on inter-
secting streets to caution cyclists and motorists; (3) blkeway
stripping should be continuous through all intersections. It

may be necessary to augment regular stripping with additional
road markings. Markings similar to those at pedestrian cross-
ings may be used. Ideally, blkeway-roadway intersections
should be provided with grade separated crossings. However,
fiscal limitation will make this impossible in most cases.
Several alternative procedures for crossing intersections
have been developed, but these require that cyclists and motor-
ists honor their obligations and respect one another's rights.
(It should be apparent that without an effective safety edu-
cation program, expenditures for bikeways will do little to

In Figure 5 the cyclist making a left turn first crosses
the intersecting street and then waits for a safe time to
actually execute the left turn.

In Figure 6 the cyclist maneuvers into the left side of
the operating lanes before arriving at the intersection. Once
there he proceeds as would a car making a left turn, com-
pleting the turn when traffic conditions permit.
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Very satisfactory results can be achieved by altering traffic
signal sequence to allow for safe bicycle crossings. For
example, a 10-15 second delayed green would effectively stop
all traffic at an Intersection and allow cyclists to cross
safely. This method has been used successfully where bicycle
volumes are high.

SIGNS

Standard bikeway signing is included in the Manual of Uniform
Traffic Control Devices. In Massachusetts, the standard bike-
route sign should only be used on bikeroutea. Bike-
lanes and bikepaths and biwalks should be marked accordingly
(as illustrated in Figure 7

)

. These basic signs should not be
altered but additional information should be provided using
additional signs. Adequate signs should be
posted at all decision points along the bikeway. These signs
should not only regulate all traffic, but serve informational
purposes as well. For example, signs may be used to indicate
distances and directions to community facilities and other
areas of interest.

STENCILS

Stencils should be used along with stripes and other markings
to more clearly indicate facilities but, while stencils are
helpful, they are not to be seen as substitutes for posted
signs. Figure 8 Indicates some standard stenciled signs.

MAINTENANCE

All blkeways must be regularly maintained. This activity
will require more thoroughness for blkeways than it does on
roadways. Bikeway surfaces must be kept clean of debris and
potholes. Signs, stencils and other markings should be in
good condition and hence, readable and minimum horizontal
and vertical clearances should always be maintained.








