Bicycle and Pedestrian
Planning and Design

FHWA Course on Bicycle and
Pedestrian Transportation




Why should we accommodate
bicycles and pedestrians?

 Bicycles are legally considered to be vehicles,
with the right to use roadways

» There are 9 million bike trips and 56 million
walking trips in the U. S. everyday

e Oneinten U. S. households do not own an
automobile

 1/3 of the population do not drive an automobile

References: Uniform Vehicle Code, 1995 National Personal Transportation Survey (NPTS), 1990 US CenSL?
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Recreational or occasional user



Novice: Children
Varying levels of
ability and judgment |
Speeds + lack of '
judgment




Designing bicycle facilities:
Policies and Standards

e Federal/National:

— U.S. Access Board: Americans with Disabilities Act
Accessibility Guidelines

— FHWA: Manual on Uniform Traffic Control Devices
(MUTCD)

— AASHTO: Guide for the Development of Bicycle
Facilities

 State and Local Manuals
— Example: Oregon DOT Bicycle and Pedestrian Plan
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Types of Bicycle Facilities




Wide Travel o quep
Lanes g

-bicycle lane is best but wide — == ——
travel lane is better than nothing __é ——
«Allows motorist to safely pass =
cyclists while remaining in the

same lane

14 feet recommended for

outside lane measured from edge

line or joint of gutter pan to lane
line







Paved Shoulders

Any additional width is better than none

If < 4 feet, cannot designate or mark as bicycle lane
Minimum 4 feet width to be marked as bicycle facility
Must be usable
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S CRENES

4 feet minimum with no
curb and gutter

5 feet min. adjacent to
parking, next to gutter, or
guardrail

11 feet shared bike lane
and parking area with no
curb face

12 feet shared bike lane
and parking area with curb
face




Use only by bicyclists

Bicyclists are expected to make left
turn from left turn lane and not bike
lane
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e Why not sidewalks

— Motorists are not looking for fast moving
vehicles on sidewalk

— Have same rights (and responsibilities) as
motorist

— Conflicts with pedestrian
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Other Barriers and Roadway
Hazards Affecting Bicyclists
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Unsafe grate

Safe grate
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Other Program and Facilities
that Benefit Bicyclists
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Pedestrian Planning and
Design Issues
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Accommodating Pedestrians
with Disabilities
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Sidewalk Design

Minimum width: 5’ recommended by AASHTO
Minimum clear path of travel: 36

Desired running slope: no more than 5%
Maximum grade of a ramp: 8.3%

Minimum cross slope: 2%

Firm, smooth, slip resistant surfaces

References: AASHTO Policy on Geometric Design of Highways and Streets, Americans with Disabilities 35
Act Accessibility Guidelines
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Intersection Design for
Pedestrians
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STEADY

START CROSSING

WATCH FOR
TURNING CARS

FLASHING
DON'T START
FINISH CROSSING
IF IN CROSSWALK

DON'T CROSS

WAIT ON CURB

TO CROSS
PUSH BUTTON
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Driveway Design

5 ft sidewalk

6 ft nature-strip / Drivew ay \

36 in apron

6 ft sidewalk Driveway
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Shared Use Path Design

(also termed Multi-Use Trails
and Bike Paths)
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3 ft. min
it 2 ft. min

clear distance
graded shoulder
. 10 ft. minimum

center line
’l (optional) NS

2% cross slope

»

Typical bicycle path cross section
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:: Innovative Technology

Read about hiow Intelli fgent
Tr'=4r'| ={u]u] r‘t =4’[i an =y :’[Pr'r'l S (ITS)

rrll_lt.llll’fg-. Iru.Iule'E rer.u_lr’[: an
illuminated push buttons,
automated pedestrian
detection systems, innovative
sighs, countdown signals
and flashing crosswalks.
maress=

:: Design & Operations

‘11_, E..
This section includes 2
comprehensive pedestrian
facilities user guide and
ather guidebooks an
designing for pedestrians.
Sidewalks and traffic calming
techniques are also covered.
morg==

:: Traffic Control Devices
=

[ ™ '_l_._llr —.1—|-.J-

e }f._——l-\\‘-ﬂ
Examples of traffic contral
device: ignals, signs
and .. Read ahout
a national evaluation of
marked vs. unmarked

ks at uncontralled
locations. more==
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3 @ hlc“cllnglnf“ org sitemap about us limks join email list ask a question
-

Pedestrian and Bicycle Information Center

¢ home page search walkinginfo.org ﬂo

community problems & solutions design & engineering digital library education & enforcement health & fitness inzight

outreach & promaotion | news & events | hicycling crashes | policy & planning | railz & trails | research & dewelopment | transit

intro +— The Bicycle Matrix : crash type table

crash facts home | crash type table

crash types . "
=elect a Crash Type below to view definition and countermeasuras,

PBCAT
21.6% - Motorist Failed to Yield

problem 96% | Motorist drove through intersection
identification

: bicycle matrix

F.9% | Motorist drove out of alley or drivewsay

4.8% | Motorist drove out - stop sign, flashing red

publications

Bicyclist Failed to Yield, at intersection
Bicyclist rode out - stop sigh

Bicyclist rode out - no stop sign

Motorist Turned or Merged into Path of Bicyclist
botorist turned left into oncoming bicyclist

Motorist turned right into bicyclist

botorist turned left into passing bicyclist

Bicyclist Failed to Yield, midblock
Bicyclist rode out of residential driveway

Bicyclist rode out midblock

Bicyeclist rode out of commercial drivews




< home page

community problems & solutions

search walkinginfo.org {

design & engine ering digital library education & enforcement heafth & fitness

outreach & promation | news & events | hicycling crashes | palicy & planning rails & trails | reseanch & development | tr

design and
engineering home

hike lane design
guide

facility selection
guide

on-street facilities

shared use paths
(trails)

signs and markings

traffic calming

hicycle parking

intersections

:: Design and Engineering

For many years transportation engineering
trends focused on designing for four wheels
instead of two. But how are motorists truly
expected to share the road unless engineers
provide bicycle-friendly and multi-mode facilities
to encourage them to do so?

Designers and engineers have a diverse array of
design elements and ever-developing
technologies at their disposal. Use this section
of the web site as a source for information an
the design and engineering tools that promote
bicyclability.

Bike Lane Design Guide
Fead more==

on-street signs and bicycle-friendhy

facilities . markings

What makes a
COMrunity
hicycle-friend y?
Find outwhat all of
the best, Bicycling
magazine-rated

Learn about the An often

Bicyclists can be
found on almost
every type of
roadway, from

overlooked issue,
pood hicycle

parking can make
a large difference

signs and
markings that
relate specifically
rural interstates to to bicycling — as
local streets. well as new ideas inthe numhber of
mares== * that are under peaple bicyeling. cities have in
consideration. mores== COrmman.
mares== mares==




Pedestrian Facility Design Resources

Design and Safety of Pedestrian Facilities, A Recommended Practice, 1998.
Institute of Transportation Engineers, 525 School Street, S.W, Suite 410,
Washington, DC 20024-2729, Phone: (202) 554-8050.

Pedestrian Compatible Roadways-Planning and Design Guidelines, 1995.
Bicycle / Pedestrian Transportation Master Plan, Bicycle and Pedestrian
Advocate, New Jersey Department of Transportation, 1035 Parkway Avenue,
Trenton, NJ 08625, Phone: (609) 530-4578.

Improving Pedestrian Access to Transit: An Advocacy Handbook, 1998. Federal
Transit Administration / WalkBoston. NTIS, 5285 Port Royal Road, Springfield,
VA 22161.

Planning and Implementing Pedestrian Facilities in Suburban and Developing
Rural Areas, Report No. 294A, Transportation Research Board, Box 289,
Washington, DC 20055, Phone: (202) 334-3214.

Pedestrian Facilities Guidebook, 1997. Washington State Department of
Transportation, Bicycle and Pedestrian Program, P.O. Box 47393, Olympia, WA
98504.

Portland Pedestrian Design Guide, 1998. Portland Pedestrian Program, 1120
SW Fifth Ave, Room 802; Portland, OR 97210. (503) 823-7004.

* Implementing Pedestrian Improvements at the Local Level, 1999. FHWA, HSR
20, 6300 Georgetown Pike, McLean, VA .

* AASHTO Guide to the Development of Pedestrian Facilities, 2000. AASHTO.
(currently under discussion) 63



Bicycle Facility Design Resources

Guide for the Development of Bicycle Facilities, 1999., American Association of
State Highway and Transportation Officials (AASHTO), P.O. Box 96716,
Washington, DC, 20090-6716, Phone: (888) 227-4860.

Implementing Bicycle Improvements at the Local Level, (1998), FHWA, HSR 20,
6300 Georgetown Pike, McLean, VA .

Bicycle Facility Design Standards, 1998. City of Philadelphia Streets
Department, 1401 JFK Boulevard, Philadelphia, PA 19103.

Selecting Roadway Design Treatments to Accommodate Bicyclists, 1993.
FHWA, R&T Report Center, 9701 Philadelphia Ct, Unit Q; Lanham, MD 20706.
(301) 577-1421 (fax only)

North Carolina Bicycle Facilities Planning and Design Guidelines, 1994. North
Carolina DOT, P.O. Box 25201, Raleigh, NC 27611. (919) 733-2804.

Bicycle Facility Planning, 1995. Pinsof & Musser. American Planning
Association, Planning Advisory Service Report # 459. American Planning
Association, 122 S. Michigan Ave, Suite 1600; Chicago, IL 60603.

Florida Bicycle Facilities Planning and Design Manual, 1994. Florida DOT,
Pedestrian and Bicycle Safety Office, 605 Suwannee Street, Tallahassee, FL
323909.

Evaluation of Shared-use Facilities for Bicycles and Motor Vehicles, 1996.
Florida DOT, Pedestrian and Bicycle Safety Office, 605 Suwannee Street,
Tallahassee, FL 32399.
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Bicycle and Pedestrian Design Resources

Oregon Bicycle and Pedestrian Plan, 1995. Oregon Department of
Transportation, Bicycle and Pedestrian Program, Room 210, Transportation
Building, Salem, OR 97310, Phone: (503) 986-3555

Improving Conditions for Bicyclists and Pedestrians, A Best Practices Report,
1998. FHWA, HEP 10, 400 Seventh Street SW, Washington, DC 20590.

Traffic Calming Design Resources

Traffic Calming: State of the Practice. 1999. Institute of Transportation
Engineers, 525 School Street, SW, Suite 410; Washington, DC 20024.

Florida Department of Transportation's Roundabout Guide. Florida Department
of Transportation, 605 Suwannee St., MS-82, Tallahassee, FL 23299-0450.

National Bicycling and Walking Study. Case Study # 19, Traffic Calming and
Auto-Restricted Zones and other Traffic Management Techniques-Their Effects
on Bicycling and Pedestrians, Federal Highway Administration (FHWA).

Traffic Calming (1995), American Planning Association, 122 South Michigan
Avenue, Chicago, IL 60603

Traditional Neighborhood Development Street Design Guidelines, 1997.
Proposed Recommended Practice, Institute of Transportation Engineers, 525
School Street, SW, Suite 410; Washington, DC 20024.

Making Streets that Work, City of Seattle, 600 Fourth Ave., 12th Floor, Seattle,
WA 98104-1873, Phone: (206) 684-4000, Fax: (206) 684-5360.

Traffic Control Manual for In-Street Work, 1994. Seattle Engineering
Department, City of Seattle, 600 4th Avenue, Seattle, WA 98104-6967, Phone:
(206) 684-5108. 65



Trail Design Resources

Tralls for the 21st Century, 1993. Rails to Trails Conservancy,
1100 17th Street NW, 10th Floor, Washington DC 20036. (202)
331-9696.

Greenways: A Guide to Planning, Design, and Development,
1993. The Conservation Fund. Island Press, 1718 Connecticut
Ave NW, Suite 300; Washington, DC 20009.

Trall Intersection Design Guidelines, 1996. Florida Department
of Transportation, 605 Suwannee St., MS-82, Tallahassee, FL
23299-0450.
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ADA-related Design Resources

Accessible Pedestrian Signals, 1998. U.S. Access Board 1331 F Street
NW, Suite 1000; Washington, DC 20004. (800) 872-2253.

Accessible Rights of Way: A Design Manual,1999. U.S. Access Board,
1331 F Street NW, Suite 1000; Washington, DC 20004. (800) 872-
2253.

Designing Sidewalks and Trails for Access, Part One. 1999. FHWA,
HEPH-30, 400 Seventh Street SW, Washington, DC 20590.

ADA Accessibility Guidelines for Buildings and Facilities, 1998
(ADAAG). U.S. Access Board, 1331 F Street NW, Suite 1000;
Washington, DC 20004. (800) 872-2253.

Uniform Federal Accessibility Standards, 1984 (UFAS), available from
the U.S. Access Board, 1331 F Street NW, Suite 1000; Washington,
DC 20004. (800) 872-2253

Universal Access to Outdoor Recreation: A Design Guide, 1993. PLAE,
Inc, MIG Communications, 1802 Fifth Street, Berkeley, CA 94710.
(510) 845-0953.

Recommended Street Design Guidelines for People Who Are Blind or
Visually Impaired. American Council of the Blind, 1155 15th Street Nvg,?
Suite 720; Washington, DC 20005. (202) 467-5081.



