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9.1 Key factors for Pedestrians

Travel time and continuity of travel path are key factorsitifatence the likelihood of a person

attempting a trip on foot, versus in the car or on a bike. The average speed for a pedestrian is 3 to 4 mph.
This speed varies greatly according to age, trip purpose and fitness level. Pedestrians, like drivers, are
significantly affected by the number of traffic signs and signals encountered. The number of traffic signs
and signals significantly affect travel time for pedestriassavell as motor vehicleand can slow them

down and add to the time of their trip

Because walking is such a
comparatively slow method of
transportation, most trips that are
taken by pedestrians are limited to
short distances. Nationally 44% of
trips taken by foot are for personal or
family business, with social and
recreational tripslose behind at

35%. Earning a living only counts
for 7% of pedestrian trips. The
percentage of people who will
choose walking as a form of
transportation drops off significantly
for trips of over a mileanda-half

and is negligible for trips over 3
miles Pedestrians generally take the
shortest possible route available, and
are not willing to go far out of their
way. For example, many pedestrians

The buffer between the sidewalk and the street as well as the ¢
degree of exposure in the crosswalks has a significant impact on the W'” make a dash across a bUS}_/ street
nedestriands exnerience if they must walk more thantgipical

downtown cityblock to a signalied
intersection.

Pehaps the most important factor influencihg nature of pedestrian trip is exposure to motor vehicles

and the speed at which the motor vehicles are moving. For both safety and aesthetic reasons, the quality

of a ped e sytisrmuch diffeent ywheruwalking along a tieeed path versus along a busy five

lane road with heavy truck traffic and no vegetation for shade. Also, it is much safer and more pleasant to
walk along a street where the speed limit is 25 mph versused sinere the speed limit4$ mph.

National statistics show that a pedestriands prob
15% when the car is going 20 mph to 85% if the car is going 40 mph.

Most likely, for a trip of any length, aeplestrian will need to cross a roadwdhe availability and
convenience of midblock and signalized crossings as well as the nature of the roadway been crossed
strongly influence the decision to walk, the safety of the walk and the decision to makealkhagain in
the future.
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Pedestrian Quality/Level of Service

In order to make recommendatioms appropriate for pedestrians, the pedestrian quality of service model

that was developed by Sprinkle Consulting, Inaswitilized. The model is basedaata gathered from a

wide cross section of users who evaluated numerous real world scedasioRlified version ofthis

modelhasbeen incorporatedintf 20 1 0 Hi ghway Ca p amdeklevel dfiserviceal 6 s mul t
evaluation. The following summarizes the key factors for pedestrians.

Key Factors(in order of statistical significance):
1. Presence of a sidewalk
Amount of lateral separation between pedestrians and motor vehicles

Presence of physical barrigsich as es)and buffers (including parking) between pedestrians
and motor vehicles

Motorized vehicle volume

Motorized vehicle speed

Pedestrian Spatial Requirements and Sidewalk Width

Pedestriaspatial requirementgary greatly given the variety of pedestrianglore significant than the
size differential between individuals, the various mobility aids utilized hawajor impact on how much
space is required. Pedestrians who use crutchessnwaliheel chairs, scootersguide dog require
more space than gestrian not using any of those ai@&® 0300] is generally considered the bare
minimum necessary for a person usingteel chair.Thus3 6 (is3cénsidered the narrowest a
sidewalk should be at any point and otiignfor short distances4 6 )isdréqoired for a person with a
guide dog.

For two pedestrians to comfortably walk side by side or pass each other, a five foot wide sidewalk is
required. This is reflected in AASHTO Guidelines. With an aging population and the fact that most
pedestrians will use some type of mobility aid at some time, sidewalk widths should accommodate the
ability for two people ta@omfortablypass each other, even if they are using some type of mobility aid.
Thus, a6 @vide sidewalk is considered more appiate, especially when along collector and arterial
streets where there is more pedestrian trafficis has the added advantage of an adult walking with a
child or someone walking a dog being able to pass another adult without haglmgdsingle file

Where occasional bicycle traffic is to be encountered, an eight foot wigleak is a more appropriate
width andthisis typically used along primary roads.
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Figure 9.1A Wheelchair Spatial Requirements

32" Single Wheelchair Passage

60" Two Wheelchas Passing

Providing Seating

Providing benches and other seating options along collectors and arterials help make longer trips
manageable for some pedestrians. The seating should be located in as pleasant a place as possible and
shaded from theummer sun. Businesses and residents should be encouraged to provide and maintain
benches for use by the general public.
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9.2 Key Factors for Bicycle Travel

One of the most controversial issues with regard to accommodating bicyclists within the reat right

way is whether they are better accommodated in the roadway itself or on a path alongside the road. Also,
if bicycles are to be accommodated within the roadway, should a portion of the roadway be officially
designated for bicycles? When addressingdhissues, legal rights, safety, travel efficiency, nationally
accepted guidelines and conflicts with pedestrians need to be considered.

Legal Rights

Bicyclists, for the most part, are granted the same rights and subjeetsame regulations as motorists.
There are some exceptions, such as their use being restricted from freeways, and some special rules
regardng their operation.

Safety

While it may seem that bicyclists would be safer on avidleBikeway than riding in the roadway, the
inverse is actually true in most casesexperienced adult cyclistsThis is due primarily to the bicycles
traveling at a high rate of speed in an area where the drivers of turning vehicles are not [Dloisifg).
illustrated in Fig. 2.2ABicycle Lane visibility Vs. Sidewalk Visibilitiustration on the next page. The

more frequent and busy the road and driveway intersections are the more chances there are for conflicts.

Travel Efficiency

One of the most significant drawbacks to bicycling on sidewalks as opposed to bicycling in the roadway
is the loss of rightf-way when traveling along collectors and arterials. When riding in the roadway of a
major rad, the vehicular traffic on side streets that do not have a traffic light generally yield to the
bicyclists on the main road. If riding on a sidewalk, the bicygksterally ends up yielding Htose same

side streets. In addition, the cyclist mustrapgh every driveway with caution due to the visibility issues
cited in the previous section and the fact that drivers rarely giveafgly to a bicyclist on sidewalks.

As well, the placement of many publuttons used to trigger walk signals are mfteconveniently placed

for a cyclist.

Bicyclists are also required by law to yield to all pedestrians when riding on a sidewalk and provide an
audi bl e signal of their approach. As the number
impeded

The location of sidewalks is often such that when a vehicle on an intersecting driveway or roadway is
stopped and waiting for traffic to clear on the through road, their position blocks the sidewalk. This
requires difficult and often dangerous maneingeto ride around the stopped vehicle. As a result of all

of the above factors, bicyclists who are using their bike for utilitarian purposes infrequently use sidewalks
because they essentially have to yield to all other users in the road corridomughlgeparate facilities

are appropriate in most cases, shared facilities will continue to be a preferred facility by some bicyclists in
some cases.
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Fig. 9.2A. Bicycle Lane Visibility Vs. Sidewalk Visibility
Bicycles travelingn the opposite direction of traffic on sidewalks have significantly greater chance of
being hit by a vehicle because they are outside o

Car turning right

Bicyclistin Bike Lanei s i n the dr
vision as they scan oncoming traffic and is easil
seen.

Bicyclist on Sidewalk Bikeway/Sidewalkis not
in the driverodés focus
seen until just before impact.

Car turning left

BicyclistinBikeLanei s i n t he dr
vision as he/she scans oncoming traffic and is
easily seen.

Bicyclist on Sidewalk Bikeway/Sidewalkis not
in the driveros focus
seen until they are in crosswalk.

Car turning left
BicyclistinBikeLanei s i n t he dr
vision and is easily seen.

Bicyclist on Sidewalk Bikeway/Sidewalkis not
in the driverodés focus

Graphics based on those prepared by Richard Moeur,
P.E. for his Good Bicycle Facility Design Presentation
available at
http://www.richardcmoeur.com/docs/bikepres.pdf
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Pedestrian Conflicts

As the number of bicyclists and pedestrians increase on a shared facility, the number of tunéase

and pedestriansdéd comfort decreases. Pedestrians
between 8 and 20 miles per hour. The speed difference is significant and the stealthy nature of a bicycle
means that pedestrians genlgrhbve little to no audible warning of a bicycle approaching from behind.
Pedestrians and bicyclists can both be severely injured in bicycle / pedestrian crashes.

Nationally Accepted Guidelines
The Ameri@n Association of State Highway and Transportation Officials (AASHTO) publisiresicy

on Geometric Design of Highways and Streetsat i s al so known as fAThe Gr ec¢
guidelines is the primary reference for street design used by festatal,county and local transportation
agenci es. For guidance on how to accommGuitat e bi c
for the Development of Bicycles FacilitieBederal and most state sources of funding require that bicycle
projectscaf or m t o these guidelines. AASHTOGs guidelin

Sidewalks as Shared Use Paths. Sidewalk Bikeways are considered unsatisfactory for the all of the
reasons listed above. Only under certain limited circumstandde doASHTO guidelines call for

Sidewalk Bikeways to be considered. On page 20 of the guidelines these circumstances are spelled out
as:

a) To provide bikeway continuity along high speed or heavily traveled roadways having inadequate
space for bicyclists,ra uninterrupted by driveways and intersections for long distances.

b) On long, narrow bridges. In such cases, ramps should be installed at the sidewalk approaches.
If approach bikeways are twway, sidewalk facilities also should be tway.

Bicycle Qua lity/Level of Service

In order to make recommendatioms appropriate bike lane widths, the bicycle quality of service model
that was developed by Sprinkle Consulting, Inc. was utilized. The model is badath@athered from a
wide cross section of users who evaluated numerous real world scedasionlified version ofthis
modelhasbeen incorporatedintf®20 1 0 Hi ghway Ca p amdeklevel dfiserviceal 6 s mul t
evaluation. The following summariztse key factors for bicyclists.

Key Factors (in order of statistical significance):

Presence of bicycle lane or paved shoulder

Proximity of bicyclists to motorized vehicles

Motorized vehicle volume

Motorized vehicle speed

Motorized vehicle type (percetruck/commercial traffic)

Pavement condition

N o g bk Do

The amount of oistreet parking
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Bicycle Spatial Requirements
Bicycle spatial requirementgry greatly given the variety of bicycle styles out there. Tricycles, tandems,
recumbent all have different speaiafjuirement. For a typical two wheel bicycle, a stationary bicyclist is

only about 26 wide. But when in motion, the bicy
required for essential maneuvering and to provide a comfortable latena@raie. Thus, a path that is
capable of having two bicyclists comfortably pass

Additional Considerations

Children Riding on Sidewalksi Young children will most likely continue to ride bicycles on sidewalks
even if onroad facilities are provided. The risks previously mentioned still hold true, but factors such as
unfamiliarity with traffic and the limited depth perception typical of young children should also be
considered when choosing the most appropriate facilingéo Also, young children, in general, may be
riding at lower speeds than adults.

Adults Riding on Sidewalksi Even with the presence of waad bicycle facilities, many adults will not
feel comfortable riding in the roadway in some or all situatidhshould be recognized that the choice to
ride in the road or on a sidewal k will vary with

Transition Pointsi One of the difficulties in creating a system where bicycle travel is accommodated
within a patchwork of onand offroad facilities is the transition from one facility to the other. The point
where the bicyclist leaves the sidewalk to join the roadway is especially difficult at intersections.

Redundancy of Facilitiesi Bicyclists arenot restricted from riding in most roadways, nor is it likely that
bicyclists will ever be required to ride on a Sidewalk Bikeway given their known safety issues.
Therefore, the presence of bicycles in the roadway should be anticipated. Aogdfhciities that are
constructed should be viewed as supplemental to accommodations within the roadway.

Driver and Bicyclist Behavior i There is ample room for improvement to the behavior of bicyclists and
motorists alike in the way they currently share (andot s hare) the roadway. Com
programs coupled with enforcement programs are the best approach for addressing this issue.

Passing on the Right In a shared roadway scenario, it is dangerous for a bicyclist to pass a line of cars
on the ridnt. Bike lanes have the important advantage of allowing bicyclists to safely pass a line of cars
waiting at an intersection. Much like the rewards for carpoolers traveling in a high occupancy vehicle
lane, a bike lane gives bicyclists preference in ngptimough congested areas. Bikes can move to the
front of an intersection more easily, allowing for better visibility and safer integration among motor
vehicles, as well faster travel.
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9.3 Travel Along Road Corridors

Our roadway network has bedasigned primarily to move cars safely, efficiently, and with minimal
disruption. This network includes major arterial streets that place cars in multiple lanes moving at high
speeds for long distances. These major transportation corridors usually prereentious challenges

when we try to retrofit them with nemotorized facilities. There are two primary types of-nawtorized
movements related to road corridors:

9 Travel Along the Road Corridor (Axial Movements) that utilizes sidewalks, shoulders, and
bikeways.

9 Travel Across the Road Corridor (Cressrridor Movements) that utilizes intersections,
crosswalks, and gradeeparated crossings such as bridge overpasses or tunnel underpasses.

Pedestrian travel along road corridors is accommodated by $idewvasharedise paths.

Bicycle travel along road corridors is accommodated by Bike Lanes, shared roadways, andsghared
paths. Restricting bicycles to a path along a roadwalile potentially a legal optidh is fraught with
safety concerns. Thismdinishes the attractiveness of using a bicycle for transportation.

Multi -Modal Corridor Width Requirements

While primary roads are classified as Principal Arterials, Minor Arterials, and Collectors, there is not

alwaysin practice a direct relationshipe t ween a roadébés classification ar
width. Factors such as the available rightvay, existing infrastructure and context have a significant
influence in a roadéb6és design.

Multi -Modal Roadway Widths

There arevarious configirations of overall road widths depending on individual lane widtos.
instancea roadmay have anywhere from tem tiwvelve foot travel lanes and five to eidbot Bike Lanes.
Variation in any or all of these widths has an impact on overall roath widt

Also affecting roadway widths are:

9 Parkingi adds approximately seven feet to each side of the road and inaah&ay width
requirements.

1 Speedi wider motor vehicle lanes generally increase speed of motor vehicles. With high speed
roads, wideBike Lanes are desirable to increase the lateral separation between motor vehicles
and bicycles.

Fig 5.3A, Multi-Modal Roadway Width Requirements, illustrates the range of widths for typical multi
modal road types. The Minimum Rarngéased on AASHTO minimum guidelines. The Typical Range
begins based ogenerally preferred minimumsThe upper range is based on the maximum dimensions
that would typically be encountered for motor vehicle and Bike Lanes.
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Fig 9.3A. Multi -Modal Roadway  with Bike Lanes Width Requirements
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Multi -modal ROW Widths

In addition to the roadhe ROW containsidewalkgpath the buffer area between the sidewalk and the
road and space for a median if any. There is tremendous variation within some vauicbkes the
buffer and the median distance.

Fig 9.3B, Multi-Modal ROW Width Requirement#lustrates theange of widths for typical muHinodal
ROWs. If ROW is greater than any of the given scenarios, then all those that fall within that width are
feasi bl e. For i nisscapabteofeaccommmodatiddwo orthre® l&né road. The two

lane road would simply have more opportunities for flexibility than the thres. lai®te that it is not
always preferable to go to the maximum allowd®d@W width. Bigger is not necessarily better. The
best width will depend on contextual circumstances in a given a situation. Special circumstances,
however, may make it necessary to make maximum use of the ROW.

Other issues that have a bearing on R@Mths include:

1 Parkingi parallel onstreet parkingdds approximately seven feet to each side of the road and
increases ROW requirements, though in some circumstances the space would be deducted from
the buffer.

1 Speed as noted under MuHilodal Roadwg Widths, higher speeds generally increase the need
for a wider road. Higher speeds also make a wider buffer more desirable.

Fig 9.3B. Multi -Modal Right -of -Way Width Requirements

a0 50° 60’ 70 80’ 90’ 100' 110 120' 130° 140

4 LANE

KEY
Y vivivom rance
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9.4 Developing Complete Street Cross Sections

Integrating bicycle and pedestrian facilitia® existingroadways takes into account theo a abritext,

the type of road, the desired motor vehicle speeds, the anticipated amount of motor vehicle traffic and the
available ROW. Roadways that are deatgd as having a focus on bicycle and pedestrian traffic should

be designed such that motorists naturally travel the roadway at the desired speed range of 30 to 35 MPH.
This may be accomplished by the combination of narrow motor vehicle travel lagesirstes close to

the edge of the roadway and introducing elements into the roadway such as medians and crossing islands
that interrupt long straight stretches of roadway.

The following is an overview dhekey design of each segment of roadwadyore information regarding
road corridor cross sections may be found in the Appendix.

Sidewalk  Guidelines

9 Sidewalks should be a minimum®févideaspe AASHTO gui delines. 406 w
be used i f a 56 wide passovedatreagoaableistervhlohutthieh e el c
is not recommended.

9 If sidewalk is placed at the back of a curb (eattached sidewalk) then the sidewdfiosld be a

mi ni mum of 66 wide, providing at | east a 56 cl
poles.
1 Itis recommended that all sidewalksmrgall ArterialandCo | | ect or roadways be

In certaincircumstancessuchasc o mp |l et i ng a gap between two exi s
valuable trees anelsements restritite spaceab 6 s i mhaybeaiddk

1 Itis recommended that at least aigewalkalongall Arterials and ©@llectorsb e a't | east 86
and that the location of the wider sidewalk/road side pathway be consistent from segment to
segment.

1 Itis recommended that whersi@ewalk/road side pathway used as a link in a regional trail
system, that it conform to AASHTO guidelines for Shaks# Paths having a minimumdih of
106 with 26 shoulders.

Buffer Width

T Buffers should be a minimum of 26 on Collector
T A 56 wide buffer is generally considered the m
T A 66 wide buffer is consi der ectbrroativaysdesi rabl e m
T A 960 wide buffer is considered t.he desirable m

Buffer Plantings/Street Trees
1T Tree spacing should be approximately 306 on ce

T Trees should be placed a mini mumd&aminirouemofk f r om
26 back from the face of curb on Collectors.
back from the edge of sidewalk.

1 Tree spacing/alignmestould be varied as necessary to permit good visibility at crosswalks and
intersections.
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Bike Lane:

1T Generally roads with ADTG6s bep ehicl e
require bike lanes as the traffic flow is such that motorists can
generally pass bicyclists without waiting for oncoming traffic to clde

T 56 mini mum as me astoedgedinevitham f
mi ni mu m eabfe suBfate outside of the gutter plan.

1 If the seam between the gutter pan and the road surface is not s
than a mi ni mablensudate skodld be provided.d

T 46 mini mum as meas ur endtotheredgmling pavem

when no curb is present.

1 Bike Lanes may be located on either side of awag road. For consistency sake, the right hand
side should be the default choice. If, however there are numerous bus stops with frequent bus
service the lefand side of the road may be preferable. If theredsti@et parking on one side of
the road, the bicycle lane should generally be located on the opposite side of the road than the on
street parking.

On -Street Parking

1  When adding parking the parking lane
should be set at 706
curb and the bike lane width should be a
mi ni mum of 506 wide.

9 Additional width for bike lanes is desirable
due to opening doors of parked cars
infringing on the bike lane width

T A 40 stripe should
parking lane to encourage parking as close
to the curb as possible.

1 The parking lane should always remain at
76. Any additional
allocated toward the Bike Lane first, then ta
the travel lane adjant to the bike lane.

M Bi ke Lanes wider th
idoor z ehatehéd tocencousage
bicyclists to ride a safe distance away from
the parked cars. The bicycle symbol and
arrow should be placed to the outside of the
bicycle lane to encouragafe bicycle lane
position. Please note that cross hatching i
the Adoor zoneo is
included in the MUTCD. To utilize this
marking a request need to be made to the
FHWA asking for permission to conduct an
experiment with this marking.
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Shared Lane Markings:

W

f  Used on primary roads with speeds 35 MPH or lower genergs ‘ )

where the righbf-way is too narrow for designated bike lanegil LS

1 Pavement markings direct bicyclists to move with traffic and
outside of the reach of opening car doors.

1 Markings indicate to motor vehicles to expect bicycles in the
roadway.

1 If used on a street with parallel-street parking, shared lane
markings should be placed so that the centers of the markin e
are at least 11 feet from the face of the curb, or fronedge
of the pavement where there is no curb

Sub -standard Bicycle Lanes and Edge Striping

There will be places where it will be impossible to reconfigure a
roadway to accommodate even the minimum width of bicycle lane 3
described in AASHTO. In suchseas it may be desirable to place a
bike lane of a slightly narrower width in order to provide continuity o
onroad facilities. At an absolute minimum, a bicycle lane next to a §& —_— e
standard curb and gutter shoul®” —— = : ridabl
the canterline of the lane stripe). In a case where that is not passible :

standard 40 edge stripe may i thout
lane markings and signs.

Paved Shoulder

Paved shoulders are generally added to arterial and collector road

in rural areas as a designated space in the roadway to accommodal

bicycle and pedestrians. In order to be usable for bicyclists they nef!

be a minimum of 46 wide as me e edge

edge of line when no curb is present. Galhg, paved shoulders do n

where a designated right turn lane is present, than a paved should
should be transitioned to a standard bike lane pavement marking to
avoid conflicts wih right turning vehicles. A paved shoulder may be \ |
signed as a bike route or with a Share the Road Sign.

Motor Vehicle Lane Width
A 2007 Transportation Research RepBslationship of Lane Width to Safety for Urban and Suburban
Arterials, which included evaluation of roads in Oakland County, found that there is no discernable safety

di fference between roads that have | ane widths of
126 | ane width. T h i sandwhases lare sopds. cTheaOaKklapd County dataa s e f o
indicated that there may benXlaneroadss ns when going b

Sidewalk/Roadside Pathway Marking and Signing

In instances where existing sightlines and visibility are limited uselaanced warning sign to notify
walker and bicyclist of an approaching subdivision entrance or busy drive. Only use a stop sign at the
drive on extreme cases where warranted.
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Fig 9.4A Urban Multi -Modal Roadway Design Guidelines

15.5" Min.

10" Min.
Travel Lane

5'Min.
Bike Lane

5'Min. Varies

=
|

\ 3'Min.

Sidewalk T BufferZone 1 Rideable ”

Surface
R.O.W.
7 N
22.5" Min.
0.5
Typ.
Curb
N 7 5'Min. 10'Min.
Parallel Parking Bike Lane Travel Lane
[ 2
6' Min.
Sidewalk 1
R.O.W.
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Fig 9.4B Urban Bike Lane Sizing Chart
The following chart indicatethe minimum bike lane width necessary to maintain a bicycle quality/level
of service of C or above.

12" Travel Lanes

Urban 2 Lane Road: Urban 4 Lane Road:
No. of Lanes 2 2 2 2 2 4 4 4 4 4 4
Design ADT 3,500 | 5,000 | 10,000 | 15000 | 20,000 | 15000 | 20,000 | 25000 | 30,000 | 35000 | 40,000
25 mph 5 5 5 5 5 5 5 5 5 5 5
30 mph 5 5 5 55 G 5 5 5 5 55 G
35 mph 5 5 55 6 6.5 5 55 55 b b b
40 mph 5 5 £5 G 6.5 £5 £5 B B 6.5 6.5
45 mph 5 55 b 6.5 6.5 55 b b 6.5 6.5 6.5
50 mph 5 556 b 6.5 7 b 6.5 6.5 6.5 6.5 7
55 mph 5 55 b 6.5 7 b 6.5 7 7 7 7

11" Travel Lanes

Urban 2 Lane Road: Urban 4 Lane Road:
No. of Lanes 2 2 2 2 2 4 4 4 4 4 4
Design ADT 3,600 | 5,000 | 10,000 | 15000 | 20000 | 15000 | 20000 | 25000 | 30,000 | 35000)| 40000
25 mph 5 5 5 55 55 5 5 5 55 55 ]
30 mph 5 5 55 G 6.5 5 55 G G B 6.5
35 mph 5 5 G 6.5 6.5 55 G G 6.5 6.5 6.5
40 mph 5 5 G 6.5 7 G G 6.5 6.5 7 7
45 mph 5 55 6.5 7 7 G 6.5 6.5 7 7 7
50 mph 5 55 6.5 7 75 G 6.5 7 7 7 75
55 mph 5 G 6.5 7 75 6.5 6.5 7 7 75 75

10" Travel Lanes

Urban 2 Lane Road: Urban 4 Lane Road:
MNo. of Lanes 2 2 2 2 2 4 4 4 4 4 4
Design ADT 3,500 | 5000 | 10,000 | 15000 | 20000 | 15000 | 20,000 | 25000 | 30,000 | 35000 | 40,000
25 mph g g g G G g g 55 G G G
30 mph 5 5 G 6.5 7 55 G 6.5 6.5 6.5 7
35 mph g 55 6.5 T 7 6.5 6.5 6.5 7 7 7
40 mph 5 55 6.5 T 75 6.5 6.5 [ [ 7.5 75
45 mph 5 ] [ 7.5 75 6.5 [ [ 7.5 7.5 75
50 mph 5 G [ 7.5 a 6.5 [ 7.5 7.5 7.5 a
55 mph 5 6.5 [ 7.5 3 7 [ 7.5 7.5 3 3
Notes
1. Si ze i s bawsdegtteqppranan 180t he gutter is only 106 v
wi dth may be reduced by 0.56.
2. Bike lane sizing is based on 3% truck traffieor every 1% increase in heavy vehicles add
approximately 80 to 90 of additional bi ke | ane
3. Inurban areas, lnere there is a demand for-stneetparkinganch one exi st s, bi ke | a

over may experience illegal parking.
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Fig 9.4C Rural Multi -Modal Roadway Design Guidelines

14" Min.

4'Min.
Bike Lane

10"Min.

Travel Lane

5' Min. Varies \
Sidewalk ’| Buffer Zone |

R.O.W.
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Fig 9.4D Rural Bike Lane Sizing Chart
The following chart indicated thminimum bike lane width necessary to maintain a bicycle quality/level
of service of C or above.

12" Travel Lanes

Rural 2 Lane Road: Rural 4 Lane Road:
No. of Lanes 2 2 2 2 2 4 4 4 4 4 4
Design ADT 3,600 | 5,000 | 10,000 | 15000 | 20,000 | 15000 | 20,000 | 25000 | 30,000 | 35000 | 40,000
25 mph 4 4 4 4 4 4 4 4 4 4 4
30 mph 4 4 4 4 45 4 4 4 4 4 45
35 mph 4 4 4 45 5 4 4 4 45 45 45
40 mph 4 4 4 45 5 4 4 45 45 5 5
45 mph 4 4 45 5 5 4 45 45 5 5 5
50 mph 4 4 45 5 55 45 5 5 5 5 55
55 mph 4 4 45 5 55 45 5 55 55 55 55

11" Travel Lanes

Rural 2 Lane Road: Rural 4 Lane Road:
No. of Lanes 2 2 2 2 2 4 4 4 4 4 4
Design ADT 3,600 | 5,000 | 10,000 | 15000 | 20,000 | 15000 | 20,000 | 25000 | 30,000 | 35000| 40,000
25 mph 4 4 4 4 4 4 4 4 4 4 4
30 mph 4 4 4 45 5 4 4 45 45 45 5
35 mph 4 4 45 5 5 4 45 45 5 5 5
40 mph 4 4 45 5 55 45 45 5 5 55 55
45 mph 4 4 5 55 55 45 5 5 55 55 55
50 mph 4 4 5 55 G 45 5 55 55 55 G
S5 mph 4 45 5 55 G 5 5 55 55 B B

10" Travel Lanes

Rural 2 Lane Road: Rural 4 Lane Road:
No. of Lanes 2 2 2 2 2 4 4 4 4 4 4
Design ADT 3,500 | 5000 | 10,000 | 15000 | 20000| 415000 | 20,000 | 25000 | 30,000 | 35000 | 40,000
25 mph 4 4 45 45 4 4 4 45 45 45
30 mph 4 4 45 5 5h 4 45 5 5 5 55
35 mph 4 4 5 55 55 5 5 5 55 55 55
40 mph 4 4 5 55 G 5 5 55 55 G G
45 mph 4 45 55 B G 5 55 55 G G B
50 mph 4 45 55 G 6.5 5 55 G G G 6.5
55 mph 4 5 55 G 6.5 5 55 G G 6.5 6.5
Notes

1. The reduction in width in comparison to the Urban Bike Lane Sizing Chart is due to the lack of
curb.
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Fig 9.4E Use of Medians

November30, 2011
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A planted median should leensidered
whenevera turn lanas not needed The
planted median improves the aesthetics of the
roadway, reducethe impervious surfaces
andcan act as an informatossing islandor
dispersed midlock crossings. Medns
have also been shownleless expensive to
construct and maintain than paving in the
long run. Thamedianmay ako be
constructed in a manner that wilitigate
storm water ruroff.
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9.5 Transition s Between On and Off -Road Bicycle
Facilities

Therecommended approach to accommodating bicycles along arterialsllestbc®is with a bicycle

lane. However ftere will be places, especially in the neaim, where that may not be possible. This
presents a situation where some bicyclists will pref@ontinue bicycling in the roadway and others will
prefer to leave the roadway and ussdewalk bikeway Given the significant
abilities, trip purposes, and cycling speeds, forcing all cyclists into a single solution ioprégter The
solution then is to accommodate both preferences.

Thetransition pointdetween sidewalk bikeways and bike lan@esend a number of challengesThis
underscorethe importance of making the nemotorized system as consistent as possiblVhen

bringing bicyclists into the roadwaas shown in Fi@.5A (next page)the entrance point needs to be
protected. Unlike merging points between motor vehicles, the speed differential between bicyclists and
motor vehicles may be significant withetlpotential for hifrom-behind crashes if the merging area is not
protected.

When bringing bicycles onto a pathway, there is the potential for conflicts with pedestrians and bicyclists
already on the pathway. Trying to segregate bicyahel pedestrianon a single 8 10 feetwide path is

not feasible. Each diréon for bicycle use requires 4 feebome busy sharagse paths have a dashed
yellow line down the center to separate path users by direction of travel. While these tendttoavork
degredan busier offroad pathways thegrerarely used irsidewalk bikewaysituations.

The solution does not differentiate betweendidewalk bikewayshat are adjacent to a bike lane fram

typical sidewalk A sign along the pathwayan instrucbicyclists to yield to pedestrians p€ity code.

The approach is based on the assumption that the fastest bicyclists will remain in the roadway and share
the lane with the motor vehicles rather than leave the roadway and have their travel impeded by
pedestrianand driveway crossings.

A ramp that eases the transition from a Bike Lane to a Shared-use
Path is provided where the Bike Lane ends.
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Fig. 9.5A. Bicycle Entrance Ramp from
Design Guideline
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Sidewalk Bikeway to Bike Lane
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LANE
AHEAD

R3-16

Applications

The bike entrance ramp is used
provide easy transition from a
sidewalk bikewayo a bike lane ¢
to allow a bicyclist to enter the
roadway to make a turn as a
vehicle.

The ramp may be used where &
bike lane begins or periodically
along asidewalk bilewaythat
parallels a bike lane.

Key Elements:

1. Bicyclists have an option to
bike either in the bike lane o
along thesidewalk bikeway

2. The ramp should resemble :
curb ramp with flared sides
and a flush edge with the ro
grade.

3. The mouth of the ramp (not
including the flared sides)
should be 56
fit maintenance vehicles
designed for sweeping and
snow removal.

4. When used at the beginning
a bike lane, the road should
widened to accommodate tr
bike lane and protect bikers
enteringtheroadway fromthe
sidewalk bikewayiven the
sharp angle of entry. As the
road is flared, dashed
pavement markings should |
usedto indicate the beginnin
of the bike lane and an area
where bikers in the roadway
can merge into the bike lane
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should be 56
fit maintenance vehicles
designed for sweeping and
snow removal.

|_, Cﬁ) 4. Where a bike lane ends,

dashed pavement markings

Fig. 9.5B. Bicycle Exit Ramp from Bike Lane to Sidewalk Bikeway Design
Guideline
Applications
The bike exit ramp is used to
dﬂb provide easy transition from a b
lane to ssidewalk bikeway
/ SHARE
RT()HIED The ramp may be used where &
| | bike lane ends or periodically
/ W11-1 along asidewalk bikewayhat
e W16-1 eptional) - parallels a bike lane.
Key Elements:
- 7 1. Bicyclists have the option of
bicycling in the roadway or ¢
YL asidewalk bikeway
PEDS 2. The exit ramp should
30° R9-6 resemble a curb ramp with
flared sides and a flush edg:
with the road grade.
3. The mouth of theamp (not
including the flared sides)

:::: indicate the end of the bike
lane and an area where bike
R3-16a are merging bdcinto the

roadway. Dashed lines sho
begin well in advance of the
end of the bike lane to ensu
adequate warning and a lar¢
transition zone.

5. A bike symbol and arrow on
_ ) the ramp to discourage
f f :33'::: ;"_adti‘ bicyclists on thesidewalk
bikewayto enter the roadwa
going the wrong way.
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9.6 Modifying Existing Facilities

Theexisting road infrastructure must bensideredvhen looking at how bicycle lanes may be added.
Waiting for a complete road reconstruction at whi
result in unnecessary delay in implementing a bicycle lane system. Also, in mangx&sties),

developmat, historic structureand natural features dictate that the roadway width will change little if at

all even in the long run. Hence, approaches to modifying facilities that work within existing curb lines

and with existing storm sewer systems need terbyloyed.

In some cases, existing travel lanes magd tdoe narrowed to accommodate bicycle lanes. In other

cases there may be excess road capacity that permits eliminating a lane in order to accommodate bicycle
lanes. There may be cases where amraltizve road configuration that includes bicycle lanes will work
equally as well if not better than the gitig conditions for motorists, such as a four to three lane

conversion. In most cases though, incorporating bicycle lanes is a compromise bleéndeal t

motorized transportation facility and the ideal bicycle facility in order to establish a truenmodi

facility within existing infrastructure limitations. The following guidelines illustrate various techniques

for modifying existing facilitis in order to incorporate bicycle lanes.

Adding Bike Lanes to High Speed Four and Five -Lane Roads

The narrowing ohigh speedour and fivelane roads to accommodate bike lanes has some specific
conversion issues. Given the higher volumes of traffghdr speeds and higher number of heavy

vehicles orsomeof these roadways, it is desirable to keepntimdorvehiclelane widths as close tan

116 minimum as possible or put in place measures

As an interim measure for roadsle t hwdde, a Bikeé ane on one sideay be considered

conjunction with a shared lane/side path option on the other side. The bike lane should be located on the

side with the most driveways and intersecting roadlbe other option to considerttiere are numerous

intersecting roads and driveways on both sides to lower the speed of the roadway selthhtGsubl anes ar
more appropriate. This is best accomplished with changes to the physical roadway with such things as
planted medians and/orossing island. These in combination with the narrow lanes will naturally slow

traffic.

When there is not a bike lane in the road, the bicyclist should be provided the option sideseatkor
to bike in the road. Exit and entige ramps should be ustedeasdhe transition between enoad and
off-road facilities.
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Fig. 9.6A. Providing Bicycle Lanes Through Lane Narrowing Design

Guidelines

Existing Conditions

Proposed Condition

197

Description

The travel lanes are narrowed
allowing room for the inlusion of a
bike lane. The bicycle lane has the
additional advantage of providing a
buffer between the travel lane and
the curb.

AASHTO guidelines specifically
discuss narrowing travel lanes in
order to accommodate bicycle trave
although there are some situations
where narrowing lanes may not be
appropriate.

Application

In general, lane narrowing to provid
for bicycle lanes may be considerec
in the following situationgas
measured from back of curb)

T 36 or wider,

T 46 or wider, 3
road with a center turn lane)

M1 45 or wider, 2
parking on both sides

N

56 or wider , 4

556 or wider, 3
parking on both sides

T 616 or wider, 5
Higher speed roads may require

additionalwidth; see notes on muiti
modal roadway design guidelines.
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Fig. 9.6B. Four -Lane to Three -Lane Road Conversions Design Guidelines

Existing Conditions
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Application statistics are referenced from:

Guidelines for the Conversion of Urban Fdane
Undivided Roadways to Thré@ne TwoewayLeft

turn Lane FacilitiesApril 2001, Sponsored by the
Office of Traffic and Safety of the lowa Departmer
of Transportation, CTRE Management Project49
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Description

Fourlane roads present several operational
difficulties to motorists. Traffic is often weaving
from lane to lane to avoid vehicles that are
stopped in the left lane while waiting for a gap i
oncoming traffic to make a left turn, or those
slowing down in the right lane to make a right
turn. The presence of a bicycle in the curb lane
also adds to the weaving of traffic if there is not
sufficient lane width to pass the bicycle while
staying within the lane.

This constant weaving of traffic @snakes
judging when to enter the road from a driveway
side street difficult as lane positions are changi
frequently. This is especially the case for left
turns. To address #operational difficulties of-4
lane roadway, the roadway is reconfigutedwo
throughlanes;a center shared left turn lane and;
median and two bike lanes.

Application

This type of conversion has been used on
roadways with up to 24,000 vehicles per day
(VPD). Modeling research has shown that ther
no loss in Vehiculatevel of Service until about
1,750 vehicles per hour (approximately 17,500
VPD) compared to a fotlane configuration. In
addition to a significant improvement in the
Bicycle Level of Service, these conversions hay
been also shown to provide a:

1 Reductionof the 85% speed by about 5 MP}t

9 Dramatic reduction in excessigpeeding §0-
70%) of vehicles going greater than 5 MPH
over the posted speed limit.

9 Dramatic reduction in the total number of
crashes (1:62%).

Conversionghoughmust be evaluated on a case
by-case basis as numerous faciofkience the
appropriateness of 4 to 3 lane conversion.
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Fig. 9.6C. Near -term Opportunities 0 Transition From Three Lanes to Four
Lanes at Signals

+——as per MUTCD' ——

Description
Where two motor vehicle lanes are needed to accommodate motor vehicle stacking at signalizec
intersections the bicycle lane may be dropped and replaced with the-Sisaréarow.

Application

This is an interim approach to accommodatiebicle stacking needs to be used where a bike lane i
interrupted in the vicinity of a signal. The Ieteym solution would expand the intersection to
accommaodate bicycle lane$he length of the foulane segment should be minimized.
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Three to Two -Lane Road Conversions

There are cases where a thl@ee cross section is used consistently when the need for turn lanes is only
intermittent. In these cases a bike lane may be added in places where the turn lane is not warranted. The
bike lane then malge dropped when the turn lane is introduced.

Fig. 9.6D. Near -term Opportunities 0 Accommaodation of Turn Lanes and
Crossingisland s

j& M - % @

Description
Where a designated ldfirn lane is warranted and/or a pedestdassing islands appropriate, the bicycl
lane may be dropped and replaced with the ShdsedArrow.

Application

This is an interim approach to accommodating the turn lane amrdadging island The longterm solution
would expand the intersection to accomatedbicycle lanes. The length of the l¢firn lane shouldnly be
as long as it needs to be to accommodate the conditions of each specific site
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Fig. 9.6E. Four to Two -Lane Boulevard Conversions Design Guidelines

Existing Conditions
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Description

The existing condition is a fosane boulevard
with designated turn lanes. These roads have
tremendous traffic volume capacity. There are
some situations where this road design exceed:
needs of the roadway.

In the proposed condition, two lanes of through
traffic are eliminated and bicycle lanes are adde
As bicycle lanes are considerably more narrow
than travel lanes, a striped buffer is added betw
the vehicular travel lane and the bike lane and ¢
edgeline is placed a few feet from the inside cut
This allows emergency vehicles to pass.

This striped buffer is replaced with a dashed lin
where bicyclemerging movements are expected

Application

Where the existing and expected traffic volume:
do notwarrant four lanes of traffic with extendec
designated turn lanes.
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Fig. 9.6F. Paving Shoulders

Existing Conditions

IiI'

A rural crosssection (no curbs) with gravel or grass shoulder. éiigting roadway travel lanes are no
of a sufficient width to accommodate bicycle lanes by lane narrowing.

Proposed Conditions
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Description

Paving the shoulder provides a separate bicycle facility and improves roadway conditions from a r
vehicle and maintenance standpoint. The use of rumble strips is discourduyggraay cause a
bicyclist to lsse control when they leave the bicycle lane to make a turn or to avoid an obstacle. If
extenuating circumstances call for the use of rumbigsstoreaks should be provided where appropric
to allow forabicycle to safely leave the bike lane.

Application
Paved shoulders should be provided on all rural cross section roadways witDityth&/here
appropriate, bicycle lane pavement markings may be applied.
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