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FPedestrians are defined under
FPA law as “traffic”™ and must be
iNncluded iNmn any transportation

project plan.

There are 56 million walking trips in the U. S. everyday
One In ten households do not own an automobile
1/3 of the population do not drive an automobile
About one In ten trips are made by foot or bicycle
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PENNSYLVANIA STATISTICS

+ Pedestnian-related crashes represent 3.6% of the

total reported traffic crashes; however, they
account for 10.1% of all traffic crash deaths.

+ Bicycle crashes represent 1.2% of the tota
reported crashes and 0.9% of all traffic deaths.
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where
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We=W,— W,

(18-1)

= sum of widths and shy distances from obstructions on the walkway (m).

We effective walkway width (m),
W+ = total walkway width (m), and
Wo
P Curb
0.5 mI Jr
0.2m
_ 4
=
.'%
=
=
=
=
0.2m
- - X »
Cbject ling Building face
(wiallifencea)

Wy = Total walkway width

Building face with window display

W = Effective walkway width

1.0 m



EXHIBIT 18-2. PREEMPTION OF WaALKWAY WIDTH?

Obstacle Approx. Width Preempted (m)
Street Furniture
Light pole 0.8-1.1
Traffic signal poles and boxes 0.9-1.2
Fire alarm boxes 0.8-1.1
Fire hydrants 0.8—-0.9
Traffic signs 0.6-0.8
Parkimg meters 0.6
Mail boxes (0.5 m ¥ 0.5 m) 1.0-1.1
Telephone booths (0.8 m x 0.8 m) 1.2
Waste baskels 0.9
Benches 1.5
Public Underground Access
Subway stairs 1.7-2.1
Subway ventilation gratings (raised) 1.8+
Transformer vault ventilation gratings (raised) 1.5+
Landscaping
Trees 0.6-1.2
Planter boxes 1.5
Commercial Uses
MNewsstands 1.2-4.0
Vending stands variable
Advertising displays variable
Store displays variable
Sidewalk cafes (two rows of tables) 2.1
Building Protrusions

Columns 0.8-0.9
Stoops 0.6-1.8
Cellar doors 1.5-2.1
Standpipe connections 0.3
Awning poles 0.8
Truck docks (trucks protruding) variable
Garage entrance/exit variable
Driveways variable
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v
Vp = ﬁ (18-2)
where
Vv, = pedestrian unit flow rate (p/min/m),
vys = peak 15-min flow rate (p/15-min), and
We = effective walkway width (m).
EXHIBIT 18-3. AVERAGE FLOW LOS CRITERIA FOR WALKWAYS AND SIDEWALKS
LOS Space (m?fp) Flow Rate (p/min/m) Speed (m/s) vic Ratio
A > 5.6 =16 = 1.30 = 0.21
B = 3.7-56 = 16-23 = 1.27-1.30 = 0.21-0.31
C > 2.2-3.17 » 23-33 = 1.22-1.27 = 0.31-0.44
D = 1.4-2.2 » 33-49 > 1.14-1.22 = 0.44-0.65
E = 0.75-1.4 = 49-75 = (0.75-1.14 = 0.65-1.0
F = 0.75 variable = 0.75 variable
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WO1 (curb )=0.5m
WO02 ( window shopping ) 0.9 m
WE =4.3-0.5-09=29m
Vp =V15 /( 15*WE ) = 1250 / ( 15* 2.9 ) = 28.7 p/min/m
LOS =C



Accessible Design Issues

Crosswalks .

Sidewalks .

Ramps.

Street furniture.
Pushbuttons.

Curb cuts/wheelchair ramps.



Use of Crosswalks

* Purpose:
— Control pedestrian movements.
— Promote a connected pedestrian network.
— Improve visibility of a crossing place.
* Design Issues:
— Location.
— Marking types.
— Lighting.
— Maintenance.
« Improved by using:
— High-visibility markings and signing.
— Curb extensions.
— Median refuge islands.
— Ped-activated flashing warning lights.

— Traffic calming near crossings.



Common Crosswalk Types

Solid Standard Continental Dashed Zebra Ladder
Craad) JKAN |l JSE | Y0 O Laiie Lhi. Al J<
Solid Standard Continental  Dashed Zebra Ladder
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The figure below ustates the unique design features of four different cros- .
walk pattems,

&\%ﬁm Textured crosswalks provide
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Types of Marked Crosswalk Paterns.



Crosswalks are desirably at least 10" wide: 6" minimum.

I_f,?' I«—’? » The PennDOT criteria for

| BN minimum crosswalk width is
6 feet. (TC-7800, Sheet 2
of 8).

« Local municipalities may
have their own critena for
crosswalk widths.

« The actual crosswalk width
shall be based on

pedestrian volumes.

Crosswalks are provided and prominently marked using at least 6™ line
(continental styvle markings)?

« Continental style markings
emphasize the presence of
the crosswalk. This is

beneficial when crosswalks
are widely spaced or when
there is a high level of
distraction, as in urban
areas.
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Use of Curb Extensions

* Purpose:
— Shorten pedestrian crossing distance.
— Shorten pedestrian signhal phase.
— Allow pedestrians to see the traffic better.
— Allow traffic to see the pedestrians.

* Design Issues:

— Corner radius length.
— How far to extend into the street?




Minimize crossing distance,

BEFORE
" L] [
o § 4P
. A B
w0

« Minimizing the crossing distance at intersections can

improve pedestrian safety by reducing crossing time,
improving visibility for motorists as well as pedestrians, and

enhancing a drivers awareness of the crosswalk.




Use of Pedestrian Refuge

° Purpose: ISIandS
— Provide a safe resting/waiting area for
pedestrians.

— Allow pedestrians to cross only one
direction of traffic at a time.

* Design Issues:

— Accessible path through island.

— Offset crosswalks to orient crossing
pedestrians to oncoming traffic.

— Minimum dimensions—1.8 meters (m) long
by 3.7 m wide (12 feet (ft) long by 6 ft
wide).

— Highly visible approach nose.

— Guide strips for the visually impaired.



Median Refuge Island
and Curb Extension

Curb extensions to reduce crossing distance.

Width:
2.4 m (8 ft) desirable.
0.6 m (2 ft) minimum.

Ramps may be needed.
Drainage.



good pedestrian crossing design. All of the intersection corners

have curb extensions that reduce the crossing distance and improve
pedestrian visibility. The crosswalks are constructed of brick pavers that
improve the visibility of the crossing. A wide, landscaped median island
provides refuge for pedestrians crossing the four-lane arterial street .




League of American Bicyclists



Sldewalks

~Source: PBIC, www.pedbikeimages.org



Sldewalk Wldth

Minimum Desired
1.2 meters (m) 1.5+ m (5 ft)
(4 feet (ft)) (depending on volume)

Source: PBIC, www.pedbikeimages.org




Border Areas and Buffers

Minimum Desired
1.5-2.1 m (5-7 ft) (from lane) 3.0 m (10 ft) (from lane)
0.3-0.9 m (1-3 ft) 0.9+ m (3 ft)

(from building) (from building)

Source: PBIC, www.pedbikeimages.org



Road diet — Watch it happen
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GLENCARLYN CITIZENS ASSOCIATION
MANAGES THE BUILDING. CARLIN
COMMUNITY MALL 18 A DESIGNATED
ANLINGTON COUNTY LANDMAKE AND
1S LISTED I THE NATIONAL REGISTEN
OF HISTORIC FLACEL
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Sidewalk Width/Design — Brick utility strip

7

4’ sidewalk, 3’ brick
utility strip
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Use of Curb Ramps

* Purpose:
— Provide access for wheelchair users,
strollers o 23l luggage, handcarts

Al adxs il il el ete.
» Design Issues:
— Location.

— Slopes.

— Flat landing area.

— Obstructions in or near the ramp.
— Width.



Curb Ramp Slopes

S/%Wa/ P .

% Al X ogoggogoo
/ /, N
/ 600 mm (24 in)

d Detectable
Warning




Slope and Counter Slope

Ts. Provide 600 mm (24 in)
,>‘/ level strip if algebraic
difference exceeds 11%

2%

Change angle must be flush
without a lip, raised joint, or gap



Source: PBIC, www.pedbikeimages.org



Curb Ramps

Source: PBIC, www.pedbikeimages.org



Example of Half-Signal




Use of Pedestrian Half-
_ Signals
* Purpose:

— Assist pedestrian crossings on high-volume,
unsignalized intersections along arterials.

* Design issues:

— If delay > 30 seconds, pedestrians will cross on
their own.

— Adjust timing for pedestrian walking speeds.

— Place pedestrian signal heads on channelized
Islands.

— Provide audible signals 428 e =il o5 where
necessary.



Use of Signal Timing

and Pushbuttons

* Purpose:
— Stop vehicular traffic and provide
pedestrian crossing phase.

* Design issues:
— Location (near ramps, in medians, etc.).
— Lights (like an elevator call button) to
iIndicate actuation of the pushbutton.

— Quick response &~ 2 time to actuation.
— WALK/DON'T WALK signal phase timing.



Pushbuttons are provided and accessible (recommended height of 3.5°).
Large pushbuttons used.

« Pushbuttons shall be provided at an intersection with an
actuated pedestrian phase.




Pushbuttons

o PUSH BUTTON »
TOR

CROSSWALK
WARNING
DEVICE

CROSS WITH

B . CAUTION RS

~

THIS

WATCH

SIGNAL(S

WATCH FOR

Source: PBIC, www.pedbikeimages.org




HISSAMN START CROSSING

WATCH FOR
TURNING CARS

ekl DON'T START
FINISH CROSSING
IF IN CROSSWALK

DON'T CROSS

WAIT ON CURB

TO CROSS
PUSH BUTTON




Pedestrian signals are provided.

Traffic Signal Plans shall indicate pedestrian
signalization to meet standard criteria.

There are multiple types of lighted pedestrian walk
and don’'t walk signage (ie. Walking person and
WALK)

Manual on Uniform Traffic Control Devices standards
for ped head signage shall be referenced.




Longer signal cycles.
Is there a dedicated pedestrian phase?
Is there a concurrent pedesirian phase?

- The pedestrian crossing phase shall be
based on the crossing width and
pedesirian walking speed. In areas where
higher usage by senior ciiizens or
persons with disabililies is expecied,
consideration shall be given to
lengthening the pedestrian crossing

phase to accommodate a slower walking
speed.

Coordination of turn phases with walk / don"t walk signs.

These factors include pedesirian

volumes, crossing distances, and
posted speed limits.

- The appropriate combination of
phase and actuation type Is
influenced by many factors. _ :




Pedestrian Countdown
Signals




No right-turn-on-red
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League of American Bicyclists



Countdown signals

‘ T
League of AmericagiBicyCli5



Roadway Warning Lights

IN




Rl _Aoces s areed
Schood Zonne Praciices

S51-1
36" = 36"

SPEED
LIiMIT

20

WHEN
FLASHING

Figure Id-3. Warning signs used fo aler?t moforisis fo schools and
school crossings.
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Not for every location . . .
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S0 maximum grade recommended (sidewalks).

= The maximum continuous grade may not exceed 5% for a sidewalk
on an accessible route, or 8.33% for a sidewalk ramp on an
accessible route.

= Between 5.00% and 8.33%, a 5° wide landing must be provided for
each 267 of rise in the ramp.

» Where a sidewalk is adjacent 1=
to a roadway that exceeds a ™ o 1.5
grade of 8.33%, an ADA compliant 150°
sidewalk may not be feasible, and 20 £t 5
the sidewalk may match the ¥ . E—
adjacent roadway grade. 2. s ——
105°

2% cross-slope on sidewalks. 5% max cross-slope on crosswalks.

e

N 4



Sidewalks * Sidewalk must have a clear width of at least 36 (FDOT standards
require 60" minimum)

* Cross-slope may be no greater than 2%

« Walkarounds at drivewavs must be at least 458" wide with 29%
maximum s:r::nﬂs:—slrjpe

* Sidewalk surfaces must be firm, stable, and slip-resistant (FDOT
standards require broom-finished concrete)

Street Crossings | » Crosswalk must have a width of at least &

« Curb ramp must be provided within the limits of any
crosswalk markings

« (ross-slope may be no greater than 2%

« Transition from curb ramp to street surface should be no
greater than 11%

Curb Eamps « (Curb ramps may have a runming slope no greater than 1:12
and Detectable (8.3%)
Warnings

« (ross-slope may be no greater than 2%

« Curb ramp must have a landing a minimum of 48" deep by
the width of the curb ramp

« Curb ramps must have detectable warning that extends the
full width of the ramp and 24" from back of curb.




Pedestrian Pedestrian push buttons may be no more than 48" above the |
Pushbuttons walking surface (FDOT standards require 427)
There must be a level maneuvering area in front of each
pedestrian button that 15 at least 30" x458"
The reach distance from the edge of the maneuvering area
to the ped button may be no more than 10"
I S1gns & 51gn posts must not obstruct the required clear sidewalk
Landscaping width of 36"

S1gns must be at least 80" above the walking surface (FDOT
standards require §4")

Any object located between 27" and 80" above the walking
surface that protrudes into the walking path may project no
more than 4" from a wall or 12" from a post. Atno time may
a projecting element reduce the clear width of the path to

less than 36"
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Pedestrians with Different Needs

e Children.
e Seniors.
* The mobility-impaired.

ikeimages.org



Spatial Needs
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Source: Pedestrian Facilities Guidebook



Spatial Needs

1.5 m (60 in)

Source. ADAAG, http://www.access-board.gov/adaag/html/adaag.htm






1.525m (80 in)
i

S

r

ur

0

)

_—

y

1675 T+

1 )
11660



o 2 17—/
I T—5S5 9

rm—

OIiC +/17T) _
>l Ul §§ T 9

—










« Half of all trips are shorter than 3 miles -
a 15 minute bike ride

» 40% of U.S. adults say they would
commute Juiui by bike if safe facilities

are avallable.
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Figure 6 - Designated Bike Lane with On-Street Parking
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Figure 7 - Designated Bike Lane w/o On-Street Parkang




Designated Bicycle Lanes

Current Minimum Standard

Desired Over the
Minimum Standard

4’ trom lip of gutter

Wider bicycle lanes on roads
with high motor vehicle speeds

Width 5" when on-street parking is i1 mo c
present or heavy bicycle tratfic
Minor collector streets All arterial and collector
Location roads; local roads where ROW
permits
Signage MUTCD standard signs Color-coded route system
Stencil with Bike Lane text and | Minimum standards, plus
Pavement symbol embedded flashers or reflectors
Markings in areas with high automobile
traffic
Free of debris, garbage, dead Minimum standards, plus
Pavement animals, drainage grates or alternate pavement color and/
Condition inlets, manholes

or materials to distinguish;

bicycle-friendly grates



Current Minimum Standard

Desired Over the
Minimum Standard

None set by local jurisdictions

Arterials: 0.5 miles

Spacing Collectors: (.25 miles or less
Locals: 500 feet
Geometry None set by local jurisdictions Maximum curb radius under
* 15
Lined crosswalks at least 10" wide | Crosswalks oriented
Crosswalks | 5t all signalized intersections perpendicular to the
sidewalk
BIYC® | Walk/Don't Walk signals atall | Leading Pedestrian Interval
Pedestrian Va ;; ﬂgl ta stgnaﬂa a ading Pedestrian Interva
Signals signalized intersections
Vehicle No right on red when No right on red at any time
Movement | pedestrians present (downtown)
None set by local jurisdictions Crosswalks, No turn on
Signage red, Accessible Pedestrian

Signals, Bicycle Sensors to
trigeer signals













YIELD TO BIKES

Rd-4 at baginning of
right turm cnily lans

MUTCD, Figure l9C-3

League offAmerican BICYClISts
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Road diet — Watch it happen
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Road diet — Watch it happen
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League of American Bicy iliyi
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Figure 8-3.
Guide Signs.




RIGHT
LANE

NS ANo
ONLY | | ONLY

OLD R3-17’s

The BIKE LANE (R3-17) sign
shall be used only in
conjunction with marked bicycle
lanes as described in Chapter
9C, and shall be placed at
periodic intervals.

NEW R3-17
(2003 MUTCD)

League of American Bicyclists



Bike lane and bike route designation signs.

Lane stenciling.

« There are standard signs
available to designate a bike
route. In addition to guiding

bicyclists, they serve to advise
motonsts that the roadway Is

designated as a bike route.

(NORTHJ (WEST )

Hicycle PA

o\

Roul® Houtsa

BicyclePA,

73




Signal Minimum Green Time

v w + |
g+ty-+ rclearztcrossztr G P
2a V
Provides a P
bicyclist with

adequate time to
react, accelerate
and cross the
Intersection, for
actuated signals
when the green
time is short (i.e.
during periods of

low traffic flow).
League of American Bicyclists
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