DESIGN GUIDELINES

Design Guidelines for On-street Bicycle Facilities
The 2008 Lawton Metropolitan Bicycle and Pedestrian Plan (LMBPP) provided design guidelines for the implementation of the comprehensive network of bicycle
routes proposed in the Plan. These guidelines were intended to help establish a
clear, continuous, uniform, and safe circulation network that will encourage people
to walk and ride bicycles throughout the City. The construction of new bikeways,
however, pose unique planning and design challenges because the bicycle is not
compatible with either automobiles or pedestrians, the automobile being a hazard
to the bicyclist and the bicycle presenting dangers to the pedestrian. As the City
reviewed possible implementation of the Phase I on-street priority routes, they determined that a need for additional or expanded design standards were needed to
deal with the issues arising on these Phase I routes.
To this end, the following guidelines are offered as expanded or additional guidelines to the principles contained in the LMBPP and are not intended to void those
standards that have been approved by the City as a part of the LMBPP. In general,
the standards contained in this section include guidelines related to:
1. Recommended Rules for Bikeway Facility types by Road Classi•cation;
2. Recommended Guidelines for Intersections with Bikeway Facilities; and
3. Design Standards for Shared Roadways and Bike Lanes for various road
types
Ultimately, the •nal design of individual bikeway facilities at speci•c locations depends almost entirely on the unique and current conditions along the speci•c route.
These design guidelines address the various factors for bikeway design, including
levels of separation from roadways and walkways, widths and clearances, merging
distances, signage and street crossings, but in all instances, these standards are not
intended to replace or supplant sound engineering design and judgment. Each
case should be reviewed, planned, designed and constructed with these standards
in mind, but speci•c site conditions should dictate ultimate •nal design decisions.

Bikeway Facilities by Road Classi!cations
Bikeways should be planned and designed according to classi•cations that de•ne
the level of separation they maintain from roadways and walkways. The ideal solution for the development of bikeways is to physically separate them from both roadways and walkways, but in many instances this ideal solution is not feasible. The
LMBPP’s Phase I implementation plan was to prioritize on-street facilities in order to
hasten bikeway development in the City at the most economical costs, but a •eld
review and engineering analysis of the Phase I routes indicated that some of these
proposed facilities were not appropriate for the roadway type on which they were
occurring.
The following chart provides additional guidance for future bike route planning and
design in terms of the roadway type being targeted for the future facility. All other
design issues and conditions being equal, this chart should be used as the “rules” for
determining which type bike facility is most appropriate for each roadway classi•cation.

Table 4.1 Recommendations for On-Street bicycle facilities by Roadway Classi!cation

Classi!cation
Local
Collector
Collector

Arterial
Arterial
Arterial

Volume
Speed
Below 5,000
25 mph
ADT
Below
Below 35
20,000 ADT
mph
10,000 to
Below 35
20,000 ADT
mph

Below
20,000 ADT
Below
20,000 ADT
Above
20,000 ADT

Lanes
2

Recommendations
Shared Roadway

2-3

Shared Roadway

4

Convert to Three
Lanes (w/designated
bike lanes) or Shared
Roadway
Designated Bike Lanes
(both directions)
Bike Lanes or O ff-street
Shared Use Path
Bike Lanes or O ff-street
Shared Use Path

35 mph

4

Above 35
mph
Above 35
mph

4-5
4+

Roadway Classi•cation De•nitions:
• Local: A street which is primarily residential and is used primarily by residents of a
neighborhood.
• Collector: Relatively low-speed (25-35 mph), relatively low-volume (5,000-20,000
average daily trips) street that provides circulation within and between neighborhoods. Collectors usually serve short trips and are intended for collecting trips
from local streets and distributing them to the arterial network.
• Arterial: Medium-speed (35-45 mph), medium-capacity (10,000-35,000 average daily trips) roadway that provides intra-community travel and access to the
county-wide highway system. Access to community arterials should be provided
at collector roads and local streets, but direct access from parcels to existing
arterials is common.
In general, the Lawton Bicycle and Pedestrian Master Plan and this Feasibility Study recommend that on-street shared lanes (sharrow) be utilized as the preferred bicycle facility
type for local and low volume collector roadways within the City. The City should evaluate the standard cross sections for each of these roadway types and determine if reduced lane widths for segments which are proposed to contain on-street bike routes can
be accomodated.
In addition, Exhibit 4-1 (on next page) provides some design guidelines for on-street bicycle facilities, including shared lane and designated bike lanes.
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Bicycle Facilities at Intersections
As stated in the Lawton Metropolitan Bicycle and Pedestrian Plan (LMBPP),
“Intersections represent one of the primary collision points for
bicyclists and pedestrians. Generally, the larger the intersection, the more dif•cult it is for bicyclists and pedestrians to
cross. On-coming vehicles from multiple directions and increased turning movements sometimes may make dif•cult for
motorists to see non-motorized travelers. Most intersections do
not provide a designated place for bicyclists. Bike lanes and
pavement markings often end before intersections, causing
confusion for bicyclists. Loop and other traf•c signal detectors,
such as video, often do not detect bicycles. Bicyclists wanting
to make a left turn can face quite a challenge. Bicyclists must
either choose to behave like motorists by crossing travel lanes
and seeking refuge in a left-turn lane, or they may act as pedestrians and dismount their bikes, push the pedestrian walk
button located on the sidewalk, and then cross the street the
crosswalk. In some situations bicyclists traveling straight may
have dif•culty maneuvering from the far right lane, across a
right turn lane, to a through lane of travel. Furthermore, motorists often do not know which bicyclist movement to expect.”

Figure 4.1

Based on an analysis of the proposed LMBPP Master Plan routes and a review
of existing conditions at the major intersections along the Phase I routes, the
number and type of intersection con!gurations present across the City are
too many and too varied to permit the development of intersection design
standards for ‘typical” intersection types. Detailed design and traf!c analysis
(particularly a review of existing turning movements and volumes) of each
intersection along each route will be required to adequately determine the
safest route for bicyclists. Improvements to these complex crossings must be
considered on a detailed, case-by-case basis, understanding the unique conditions at the site and utilizing sound engineering judgment.
Figure 4.1 (see this page) provides a graphic depiction of the typical bike
and automobile movements at major intersections. This graphic clearly indicates the multiple variations that could be encountered if a bike lane striping
and signage plan for a “typical” intersection was attempted. This exhibit was
generated by AASHTO and suggests that: (1) designated bike lanes should be
provided on major roadways as the cyclist approaches major intersections;
and (2) because there is no clear method to determine which direction a cyclist may take at the crossing, the preferred method to deal with intersections
is to permit the cyclist to “act” as a vehicle and merge with the appropriate
vehicle lane to achieve their intended turning movements or directions.

Design
Bike Lanes

Typical Bike and Auto Movements
at Major Intersections (AASHTO)

Intersection Guidelines/Rules
As a general rule, however, the City should consider adopting some type of
design standards for bike routes through intersections in order to provide a consistent approach for both cars and bicyclists. To this end, the following intersection
treatments should be evaluated as minimum standards that govern bicycle facility design at intersections across the City:
• Four-W ay-Stops on Local Roadways: W here local streets, with shared
roadway bicycle facilities, intersect other local streets, the minimum intersection treatment and bicycle route facilitator should be stop sign placement on intersecting streets in order to prioritize the bike route as having
the right-of-way and to coordinate the "ow of traf!c and to protect bicyclists from moving vehicles. Surprisingly, there are several locations along
the proposed bike routes in the residential areas of the City do not have
stop signs at any single leg of these four way intersections.
• Signal M odi!cations at Intersections: In many instances, bicycle detection loops and signal cycle timing should be adjusted to accommodate
bicycle travel through signalized intersections. The extent of adjustment
required should be reviewed on a case-by-case basis and in consultation and oordination with the City’s public works and engineering departments. In most instances, larger intersections may require additional
green time for the bike route phase to facilitate safe travel through the
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• Separate Bike Lanes at Major Intersections: To prom ote safety
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Intersection Types in Lawton
In m any i
nstances,the Ci
ty can and shoul
d adoptdesi
gn standardsfor
bi
ke routesthrough vari
ousi
ntersecti
on typesi
n orderto provi
de a consi
stentapproach forboth carsand bi
cycl
i
ststhroughoutthe Ci
ty. To thi
s
end,the fol
l
owi
ng i
ntersecti
on “types”have been i
denti
"ed astypi
cal
acrossthe Lawton com m uni
ty and they warrantsom e l
evelofdesi
gn
gui
del
i
nesasprovi
ded on the fol
l
owi
ng pages. In parti
cul
ar,m any of
these i
ntersecti
onsare encountered i
n Phase I.
Intersection Type 1: LocalStreets
Roadway Cl
assofBi
ke Route:
Intersected Roadway:
Traf"c controlatIntersecti
on:
Posted Speed on Bi
ke route:
Intersecti
on Geom etry/Al
i
gnm ent:

a.Right-turn-only lane

b.Parking lane into right-turn-only lane

NOTE:The dotted lines in cases “a” and “b” are optional (see case “c”.)

Localstreet
Localstreet
FourW ay Stop Si
gn
Bel
ow 35 M PH
Al
i
gned

R3-7R
R3-8

Recom m ended Treatm ent/Rul
e:
Route Type:
Shared Roadwaysthrough Intersecti
on
Treatm ents/Rul
es: Al
lstreetsto be m arked & si
gned asfour
way stops

R4-4 atbegi
nni
ng of
ri
ght-turn l
ane

W 11-1 and W 16-1
(opti
onal
)

c.Right-turn-only lane

d.Optional right/straight and right-turn-only lane

Figure 4.2:PotentialBike Lane Striping/Signage at Intersections
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Intersection Type 2: Locals and Collectors
Roadway Class of Bike Route:
Intersected Roadway:
Traf!c control at Intersection:
Posted Speed on Bike route:
Intersection G eometry/Alignment:

Local street
Collector street
Signalized
Below 35 MPH
Aligned

Recom m ended Treatm ent/Rule:
1.If no bike route (planned or built) on intersecting street:
Route Type:
Shared Roadway through Intersection
Treatments/Rules: May require modi!ed signal timing
and detection loops to permit safe
bicycle movements to and through
intersection
2. If bike route is planned or built on intersecting street:
Route Type:
Transition from shared roadway to separate bike
lanes at intersection on both streets
Treatments/Rules: - May require modi!ed signal timing and detection
loops to permit safe bicycle movements to and
through intersection
- Bike lane positioning should be determined on
the volume of turning movements at each leg of
intersection (See Figure 4.2 for potential striping
solutions)
Intersection Type 3: Collectors/Arterials
Roadway Class of Bike Route:
Intersected Roadway:
Traf!c control at Intersection:
Posted Speed on Bike route:
Intersection G eometry/Alignment:

Collector street
Collector or Arterial street
Signalized
G reater than 35 MPH
Aligned

Recommended Treatment/Rule:
1.
If no bike route (planned or built) on intersecting street:
Route Type:
Bike Lanes through Intersection
Treatments/Rules: - May require modi!ed signal timing and
detection loops to permit safe bicycle
movements to and through intersection
- If 2 or more lanes (in one direction) are
present along bike route, provide separate
bike lane at intersection that provides
separation for bicyclists and minimizes
potential turning con"icts with vehicles based
on analysis of turning movements/volumes (See
Figure 4.2 for potential striping solutions)

Intersection Type 3: Collectors/Arterials (continued)
2. If bike route is planned or built on intersecting street:
Route Type:
Bike Lanes through Intersection
Treatments/Rules: - May require modi!ed signal timing (i.e. add
pedestrian phase) and detection loops to
permit safe bicycle movements to and through
intersection
- If 2 or more lanes (in one direction) are
present along all bike routes, provide separate
bike lane at intersection legs that provides
separation for bicyclists and minimizes
potential turning con"icts with vehicles based
on analysis of turning movements/volumes (See
Figure 4.2 for potential striping solutions)
- Install Refuge islands or similar measures to
permit a two step crossing function for
bicyclists across the intersecting street if the
needed signal timing modi!cations adversely
impact traf!c "ow or levels of service at the
intersection or if the signal timing modi!cations are
not possible

Intersection Type 4: Off-set or M isaligned Intersections
Roadway Class of Bike Route:
Local or Collector street
Intersected Roadway:
Arterial street
Traf!c control at Intersection:
Signalized or unsignalized
Posted Speed on Bike route:
G reater than 35 MPH
Intersection G eometry/Alignment:
Off-set or misaligned
Recom m ended Treatm ent/Rule:
1. If intervening arterial street does not have a traf!c signal:
Treatments/Rules:

AVOID THIS INTERSECTION AND FIND ALTERNATIVE ROUTE
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Intersection Type 4: Off-set or Misaligned Intersections (continued)
2. Ifi
nterveni
ng arteri
alstreethasone orm ore si
gnal
(s)atbi
ke route and can notbe avoi
ded:
Route Type:
O ff-streetshared use pathsal
ong i
ntersecti
ng
Arteri
aland transi
ti
on to shared use path on l
owercl
assi
!ed
streetatthe i
ntersecti
ons
Treatm ents/Rul
es: -Bi
cycl
i
stsshoul
d be requi
red to di
sm ount&
wal
kbi
ke acrossi
ntersecti
on on pedestri
an crossi
ng.
M odi
!ed si
gnalti
mi
ng m ay be requi
red to provi
de suf!ci
ent
ti
m e forcrossi
ng.
-O ff-streetpathsshoul
d begi
na m i
ni
m um of100 feetfrom i
n
tersecti
on and,to the m axi
m um extentfeasi
bl
e,shoul
d be
avai
l
abl
e on both si
desofstreetand provi
de ful
laccessto
and through the i
ntersecti
ons(i
.e.crosswal
ksatboth i
ntersec
ti
onsand pathson both si
desofl
owercl
assi
!ed street)
See Exhibit 4-4 on the following pages for graphic depiction.
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Bicycle Lane Markings and Signage
Bike Lane Markings

Bicycle Lane Signs

A bi
ke l
ane shoul
d be pai
nted wi
th standard pavem entsym bol
sto i
nform bi
cycl
i
stsand m otori
stsof
the presence ofthe bi
ke l
ane.The standard pavem entsym bol
sare one oftwo bi
cycl
e sym bol
s(or
the words“BIKE LANE”)and a di
recti
onalarrow.These sym bol
sshoul
d be pai
nted on the farsi
de of
each i
ntersecti
on.Addi
ti
onalstenci
l
sm ay be pl
aced on l
ong,uni
nterrupted secti
onsofroadway.Al
l
pavem entm arki
ngsare to be whi
te and re"ectori
zed. Addi
ti
onalbi
cycl
e faci
l
i
ty m arki
ng si
ze,shape,
and m ateri
alshal
lbe based upon the typi
calm arki
ngsshown bel
ow.
Typical Bike Lane Markings

Bike Signs
Bi
cycl
e si
gnsshal
lbe standard i
n shape,l
egend,and col
or. Al
lsi
gnsshal
lbe retrore"ectori
zed foruse
on bi
keways,i
ncl
udi
ng shared-use pathsand bi
cycl
el
ane faci
l
i
ti
es. W here si
gnsserve both bi
cycl
i
sts
and otherroad users,verti
calm ounti
ng hei
ghtand l
ateralpl
acem entshal
lbe asspeci
!ed i
n part2
ofM UTCD. O n shared-use paths,l
ateralsi
gn cl
earance shal
lbe a m i
ni
m um of0.9 m (3 ft)and a m axi
m um of1.8m (6 ft)from the nearedge ofthe si
gn to the nearedge ofthe path. M ounti
ng hei
ghtfor
ground-m ounted si
gnson shared-use pathsshal
lbe a m i
ni
m um of1.2 m (4 ft)and a m axi
m um of1.5
m (5 ft),m easured from the bottom edge ofthe si
gn to the nearedge ofthe path surface. W hen
overhead si
gnsare used on shared-use paths,the cl
earance from the bottom edge ofthe si
gn to
the path surface di
rectl
y underthe si
gn shal
lbe a m i
ni
m um of2.4 m (8ft).
A representati
ve sam pl
i
ng ofbi
cycl
e faci
l
i
ty si
gnsare shown on subsequentpages. Al
lsi
gnsshoul
d
be consi
stentwi
th the requi
rem entsofM UTCD,2009 edi
ti
on.

Bicycle Lane Signs
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