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LESSON 1

Figure 1-1. Photo.  Wide suburban streets like this one were not built to accommodate or encourage walking. Photograph shows a wide, straight suburban arterial roadway with seven lanes of traffic and multiple driveways.

Figure 1-2. Photo. Many modern developments are designed to cater to automobile travel. Photograph shows the directional sign used to guide drivers into a drive-through window of a coffee shop.

Figure 1-3. Photo. There are many economic benefits to building bicycle and pedestrian facilities like this shared use path. Photograph shows cyclists using a shared-use path through a tree-lined park, riding to the right and left, as outbound and inbound users.

Figure 1-4. Photo. Walking can have a tremendous health benefit. Photograph shows an older, smiling couple, walking with canes along a forest path.

Figure 1-5. Photo. Many State departments of transportation are adopting “complete streets” policies. Photograph shows a wide, high-visibility pedestrian crosswalk in a village setting. One person has walked across the street. A child standing with an adult in a wheelchair waits at the curb to cross the street.

Figure 1-6. Photo. Safe Routes to School programs are being implemented throughout the United States. Photograph shows a smiling boy carrying a backpack, crossing a neighborhood street, using the crosswalk.

Figure 1-7. Photo. There are growing trends in public involvement in local transportation planning processes. Photograph shows four adults and two children standing around a table studying a map, taking notes, and talking about bike and sidewalk routes.

LESSON 2
Figure 2-1. Photo.  Sidewalks must be designed to serve people of all abilities. Photograph shows many people along a beach promenade, which includes the grassy edge of a park and a wide sidewalk. There are park benches and palm trees. There are numerous people walking along the sidewalk and one person is using crutches.  Another person is using a wheelchair, and has rolled his chair on to the grass to read the paper and face the ocean.  

Figure 2-2.  Chart. Transportation mode data from the 2001 National Household Travel Survey. Graphic shows a pie chart that evaluates mode splits over a 28-day period. Forty-eight point nine percent of those surveyed traveled via personal vehicle with multiple occupants, 37.6 percent rode in personal vehicles with one occupant, 1.5 percent traveled by mass transit, 1.5 percent traveled via school bus, 8.6 percent walked, and the remaining 1.7 percent of respondents chose other modes not already listed. 

Figure 2-3.  Graph.  Percentage bicycling in past 30 days by gender, age, race/ethnicity. Graphic shows a bar chart with the following values:  Twenty seven point three percent of the population cycled in past 30 days.  Of the male respondents, 34.0 percent  cycled, and 21.3 percent of women cycled.  Of people from ages 16–24 years old, 39.1 percent cycled.  Of those aged 25–34 years old, 33.4 percent cycled.  Of those aged 35–44 years old, 33.9 percent cycled.  Of those aged 45–54 years old, 25.6 cycled.  Of those aged 55–64 years old, 17.6 cycled.  Of those older than 65 years of age, 8.6 percent cycled. Twenty seven point 8 percent of non-Hispanic white people, 22.5 percent of non-Hispanic black people, 24.5 percent of non-Hispanic “other” people, and 29.4 percent of Hispanic respondents cycled. 

Figure 2-4. Photo.  Street crossings can be a significant barrier to walking. The photograph shows two women standing on the yellow line of a busy street, waiting for a chance to cross, while cars pass behind them.

LESSON 3

Figure 3-1. Photo. Bicyclist scanning for potential hazards.  In this photo, a young child on a bike is waiting with his father on a curb in a neighborhood. Both are looking at the cars going in both directions on the street in front of them.

Figure 3-2. Graph.  Trends in pedestrian and bicyclist fatalities. Pedestrian and bicyclist fatality volumes. The graph is a bar graph with separate series for both pedestrians and bicyclists. On the X-axis is the year, from 1991 to 2001, and on the Y-axis is the number of pedestrians and bicyclists killed.  The graph has a general downward trend for pedestrian fatalities each year, but the bicyclist deaths fluctuate a little more, peaking in 1995. The main point of this graph is that it shows that there has been a steady decline in pedestrian-motorist crashes each year and also a decline in bicyclist-motorist crashes since 1991.

Figure 3-3. Graph. Trends in pedestrian and bicyclist injuries. The graph is a bar graph with separate series for both pedestrians and bicyclists. On the X-axis is the year, from 1991 to 2001, and on the Y-axis is the number of pedestrians and bicyclists injured.  The pedestrian series has a general downward trend from 1991 to 1998, a spike in 1999, and then a decrease in injuries in 2000 and 2001. The bicyclist injury series shows a steadier decline over the 11-year period.

Figure 3-4. Photo. Vehicle turn/merge. In this diagram, a pedestrian is crossing a sidewalk while a car in the roadway parallel to his path is preparing to turn left in front of him. The pedestrian and vehicle collided while the vehicle was preparing to turn, in the process of turning, or had just completed a turn (or merge). The frequency of this type is 497 cases, 9.8 percent of all crashes. Eighteen percent resulted in serious or fatal injuries. 

Figure 3-5. Photo. Intersection dash.  In this diagram, the pedestrian was struck while running through an intersection and/or the motorist’s view of the pedestrian was blocked before impact.  The frequency in this crash type is 363 cases, 7.2 percent of all crashes.  Thirty-four percent resulted in serious or fatal injuries.
Figure 3-6. Photo. Other intersection. This diagram represents a crash that occurred at an intersection, but does not conform to any of the specific crash types.  The frequency of this type is 364 cases, 7.2 percent of all crashes.  Forty-two percent resulted in serious or fatal injuries.
Figure 3-7. Photo. Midblock dart/dash. In this diagram, at midblock location, the pedestrian was struck while running and the motorist view of the pedestrian was not obstructed.  The frequency of this type is 442 cases, 8.7 percent of all crashes.  Thirty-seven percent resulted in serious or fatal injuries.
Figure 3-8. Photo. Other midblock. This diagram shows a crash occurring at midblock, but does not conform to any of the specific crash types.  The frequency of this type is 548 cases, 10.8 percent of all crashes.  Forty-nine percent resulted in serious or fatal injuries.
Figure 3-9. Photo. Not in roadway/waiting to cross. In this diagram, the pedestrian was struck when not in the roadway.  Areas including parking lots, driveways, private roads, sidewalks, service stations, yards, etcetera.  The frequency of this type is 404 cases, 7.93 percent of all crashes.  Twenty-eight percent resulted in serious or fatal injuries.  
Figure 3-10. Photo. Walking along roadway. In this diagram, the pedestrian was struck while walking or running along a road without sidewalks.  The pedestrian may have been doing the following:  A) hitchhiking (15 cases); B) walking with traffic and struck from behind (257 cases) or from the front (5 cases); C) walking against traffic and struck from behind (76 cases) or from the front (7 cases); or D) walking along the road, but the details are unknown (15 cases).  The frequency of this type is 375 cases, 7.4 percent of all crashes.  Thirty-seven percent resulted in serious or fatal injuries.
Figure 3-11. Photo. Backing vehicle. This diagram shows a vehicle backing out of a parking space and striking a pedestrian.  The frequency of this crash type is 351 cases, 6.9 percent of all crashes.  Twenty-three percent resulted in serious or fatal injuries.
Figure 3-12. Photo. Ride out at stop sign. In this diagram, a crash occurred at an intersection at which the Bicyclist was facing a stop sign or flashing red light.  The frequency of this type is 290 cases, 9.7 percent of all crashes.  Twenty-three percent resulted in serious or fatal injuries.
Figure 3-13. Photo. Drive out at stop sign. This diagram shows a crash that occurred at an intersection which the motorist was facing a stop sign.  The frequency of this type is 277 cases, 9.3 percent of all crashes.  Ten percent resulted in serious or fatal injuries.
Figure 3-14. Photo. Other ride out at intersection. In this diagram, a crash occurred at an intersection which the motorist was facing a stop sign.  The frequency of this type is 211 cases, 7.1 percent of all crashes.  Sixteen percent resulted in serious or fatal injuries.
Figure 3-15. Photo. Drive out at midblock. This diagram shows a motorist entering the roadway from a driveway or alley.  The views for both the motorist and the bicyclist were obstructed.  The frequency of this type is 277 cases, 9.3 percent of all crashes.  Ten percent resulted in serious or fatal injuries.
Figure 3-16. Photo. Motorist left turn, facing bicyclist. In this diagram, a motorist made a left turn while facing the approaching bicyclist.  The frequency of this type is 176 cases, 5.9 percent of all crashes.  Twenty-four percent resulted in serious or fatal injuries.  
Figure 3-17. Photo. Ride out at residential driveway. This diagram shows a bicyclist entering a roadway from a driveway or alley.  The frequency of this type is 153 cases, 5.1 percent of all crashes.  Twenty-four percent resulted in serious or fatal injuries.
Figure 3-18. Photo. Bicyclist left turn in front of traffic. In this diagram, the bicyclist made a left turn in front of traffic traveling in the same direction.  The frequency of this type is 130 cases, 4.3 percent of all crashes.  Twenty-eight percent resulted in serious or fatal injuries.
Figure 3-19. Photo. Motorist right turn. In this diagram, the motorist was making a right turn and the bicyclist was riding in either the same or opposing direction.  The frequency of this type is 143 cases, 4.7 percent of all crashes.  Eleven percent resulted in serious or fatal injuries.

Figure 3-20. Photo. A crosswalk can increase the visibility of a pedestrian path. In this photo, two pedestrians are walking side by side in an approximately 3-meter (10-foot) wide ladder-style crosswalk that links two blocks of suburban storefronts.

Figure 3-21. Illustration. Bicycle crash locations. This map shows the layout of Atlanta’s Piedmont Park and the 14 bicycle-motorist crashes that were experienced in the vicinity between 1995 and 1997.

Figure 3-22. Illustration. Pedestrian crash locations. This map shows the layout of Atlanta’s Piedmont Park (the same as figure 3-21) and the 21 pedestrian-motorist crashes that were experienced in the vicinity between 1995 and 1997.

Figure 3-23. Illustration. Site location map. This map shows the layout of Atlanta’s Piedmont Park (the same as figure 3-21 and 3-22) and some of the major sites in the area such as transit stations, Midtown residential and commercial districts, a Botanical Garden, and the Mitchell House.

LESSON 4

Figure 4-1.  Photo. Group B (basic) bicyclists value designated bike facilities such as bike lanes. Picture shows a tree-lined two-way road with a striped bike lane.  The bike lane is indicated with the diamond symbol, and a sign on the shoulder that shows the diamond symbol and text that reads “(diamond symbol) right lane, (bicycle symbol) only”.
Figure 4-2.  Photo. Several factors will determine the final design treatment used; two of the foremost are cost and controversy. Picture shows a wide road with one-way traffic. One side of the road is lined with palm trees next to the curb, the other side is a broad sidewalk. The car traffic lanes are wide, and the left oncoming lane is extra wide, allowing ample space for two cyclists to ride single file.

Figure 4-3.  Photo. Streets and roadways can be analyzed to determine the relative level of service they provide to bicyclists and pedestrians.  Picture shows a narrow country road with two-way traffic. The shoulder of the road is paved, and a cyclist is riding on the paved shoulder. A cargo truck is passing the cyclist, giving space to the rider.

Figure 4-4.  Photo. Bicycle Level of Service sensitivity analysis. This figure shows how the overall Bicycle Level of Service Model score is affected by individual factors in the Bicycle Level of Service equation.  The top of the table provides the scientifically-calibrated Bicycle Level of Service equation, and lists the T-statistics for each factor in the equation. The T-statistics show that each of the factors is statistically significant at a 95 percent confidence level.  Next, the baseline inputs for the sensitivity analysis are listed.  They are:  Traffic Volume (Average Daily Traffic): 12,000 vehicles per day, Percent Heavy Vehicles: 1, Number of Lanes: 2, Posted Speed Limit: 64 kilometers per hour  (40 miles per hour), Width of the outside Travel Lane and Shoulder: 3.7 meters (12 feet), and Pavement Condition: 4 (good pavement.)  The bottom section of the table shows how the Bicycle Level of Service Model score is affected by adjusting each of the following factors: Outside Lane and Shoulder Width and Lane Striping changes, Traffic Volume (Average Daily Traffic) variations, Pavement Surface quality differences, and Heavy Vehicle percentage.  First, the sensitivity analysis shows that as outside lane and shoulder width increases, Bicycle Level of Service grades improve. Analysis of pavement striping shows that a striped shoulder provides a higher level of service than a wide outside lane without a stripe.

Second, higher traffic volumes result in lower Bicycle Level of Service grades. Third, better pavement conditions result in higher Bicycle Level of Service grades. Finally, higher percentages of heavy vehicles reduce Bicycle Level of Service grades.

Figure 4-5.  Illustration. A bicycle route map provides bicyclists with information about street characteristics by using different color codes. This bike route map from the Florida coast provides a clear and easily understood road map for all users. On the map, major streets are encoded with colors to indicate varying characteristics important to bicyclists.

LESSON 5

Figure 5-1.  Photo. Low-density, single-use zoning creates trip distances that are too great to make walking a viable transportation option. Picture shows the curving, winding streets of suburban sprawl. 

Figure 5-2.  Illustration. Cul-de-sacs can restrict pedestrian and bicycle access. A lot layout of two cul-de-sacs demonstrates a lack of free movement. It creates two dead end streets where movement is limited. 
Figure 5-3.  Illustration.  Loops are preferred to cul-de-sacs. A layout of a loop is shown next to one of two cul-de-sacs in the same size area.  A loop would allow a pedestrian or vehicle to move through all the lots. 
Figure 5-4.  Illustration. Typical alley: Ordinances should be modified to allow for rear-lot access. Illustrated is a section elevation drawing of an alley with opposing garages, where the space allowances are as follows: minimum 1.5 meters (5 feet) of garage apron, allowing for trees planted between garages. There is a minimum 3.7 meter (12-foot) road to accommodate vehicles, and 1.5 meter (5-foot) minimum for the opposing side of the alley. The recommended right-of-way for this alley is 6.1 meters (20 feet) wide, and variations can be made down to these minimum standards.

Figure 5-5.  Illustration. Provide pedestrian connections between parcels. An illustration shows plan layout drawings of apartment buildings with parking lots. There are crossing areas through the parking lots to adjacent properties. 

LESSON 6

Figure 6-1.  Illustration. New urbanism allows travel from one destination to another without using collector roads. The illustration shows traditional development on the north side of a collector road, and suburban sprawl to the south of the collector road. The suburban sprawl development is more dependent on the collector road for connections, but the traditional design uses a system of grids or connected streets to disperse users away from the collector road. 

Figure 6-2.  Photo. Mashpee Commons before and after retrofitting. Two photographs show one old, strip-style shopping center, with acres of treeless parking in front and the shopping center pushed to the back of the property. Mashpee Commons redevelopment eliminated surface parking, and now has attractive storefronts with more shops.

Figure 6-3.  Photo. Typical suburban neighborhoods offer few route choices for trips. The photograph shows an aerial view of a cul-de-sac neighborhood that is dependent on collector roads. 

Figure 6-4.  Photo. Neotraditional neighborhoods have narrower, tree-lined streets. The photograph shows a tree-lined boulevard, divided by a green space between divided traffic. Cars are parked along the residential street, and traffic passes by. 

Figure 6-5.  Photo. Typically, suburban parking lots in retail developments are vast—and rarely full.  The photograph shows an aerial view of a suburban parking lot of a shopping center. Only a third of the parking spaces are filled. 

LESSON 7

Figure 7-1.  Photo. Inadequate maintenance of sidewalks makes a short walk difficult to maneuver. The photograph shows a spalled and crumbling sidewalk along a residential street. Ramps down to the street look treacherous and unsafe. 

Figure 7-2.  Photo. Parked cars and a lack of sidewalks along the road’s edge created unsafe conditions for bicyclists and pedestrians. The photograph shows a parking lot that comes right up to a busy two-way street, with no curb or separation. 

Figure 7-3.  Photo. Sidewalks with a landscape strip should be installed to minimize exposure to vehicular traffic. The photograph shows a two-way street with a center turning lane. There is a sidewalk, but no separation from the curb to the sidewalk.
Figure 7-4.  Photo. Unless required by local ordinance, many developments focus on vehicle access without regard to pedestrian access. The photograph shows a densely developed residential street where there is no sidewalk.  Garages face the street, and closely spaced driveways come down to the street.

Figure 7-5.  Photo. Building entrances and storefronts should be oriented to face the street. The photograph shows a busy street with a broad brick sidewalk that includes trees in tree boxes. Storefront windows attract attention from pedestrians. 

Figure 7-6.  Photo. Medians and crosswalks should be placed at destination locations such as this shopping center.  The photograph shows a strip shopping center that comes up to the street, with enough room for head-in parking. There is a generous grass median with sidewalk crossing, and a broad, prominent crosswalk.

LESSON 8

Figure 8-1.  Photo. People with children often walk at slower speeds. The photograph shows a busy downtown city street at an intersection with a prominent crosswalk. Numerous people are crossing in the crosswalks; some people push children in strollers. 

Figure 8-2.  Photo. Older pedestrians often have difficulty negotiating curbs. The photograph shows a busy downtown city street where people have crossed half the street to a narrow median refuge.  Some people have begun crossing the second half, but an elderly woman is having difficulty beginning to step down and cross. 

Figure 8-3.  Illustration. Recommended pedestrian body ellipse dimensions for standing areas. This illustration shows the plan view of a person, and the thickness and width measurements of a person. Shoulder breadth is 60 centimeters, or 23.6 inches. The body depth or thickness is 50 centimeters, or 19.7 inches.

Figure 8-4.  Illustration. Spatial dimensions for pedestrians. This illustration shows four pedestrians, and how much space four pedestrians walking abreast take up. The graphic shows increments of two people (1.4 meters, or 4.7 feet), three people (2.7 meters, or 8.7 feet), and four people (3.9 meters, or 12.7 feet).

Figure 8-5.  Illustration. Forward clear space needed by pedestrians. This graphic shows that a person at a public event needs about 1.8 meters (6 feet) of space in front in order to walk comfortably. While shopping, a person will leave 2.7–3.7 meters (9–12 feet) in front of him. A normal walk requires 4.6–5.5 meters (15–18) feet of space. A pleasure walk requires 10.7 meters (35 feet) or more. 

Figure 8-6.  Illustration. Spatial dimensions for people who use mobility devices. This illustration shows heights and dimensions of a person in a wheelchair; 109–130 centimeters (43–51 inches) at eye level, 91 centimeters (36 inches) high at rear handles, 76 centimeters (30 inches) at armrest, 122 centimeters (48 inches) from the apex of rear wheels to the toes of person, 20 centimeters (8 inches) from the ground to the top of the toes, 48 centimeters (19 inches) from the seat to the ground, and 69 centimeters (27 inches) from the lap to the ground. A person on crutches; 91 centimeters (36 inches) wide, and a sight impaired person with a cane; 183 centimeters (72 inches) tall, 69 centimeters (27 inches) high at cane grip, and a 15-centimeter (6-inch) sweep to the right and left beyond the width of the body.

Figure 8-7.  Illustration. Minimum passage width for one wheelchair and one ambulatory person.  This illustration shows the plan view of a person walking and a person going in the opposite direction in a wheelchair. The width the two require is 1.2 meters (48 inches).

Figure 8-8.  Illustration. Minimum passage width for two wheelchairs. The illustration shows a plan view of two persons in wheelchairs passing, with a required width of 1.5 meters (60 inches).

Figure 8-9.  Photo. Driveway slopes should not encroach into the sidewalk. This photograph shows two men on sidewalk where a driveway crosses the sidewalk. The driveway is steep, and for the width of the driveway, the sidewalk slopes too steeply to cross comfortably. 
Figure 8-10.  Illustration. High and low forward reach limits. This illustration shows the high and low forward reaching dimensions of a person in a wheelchair.  The depth of the person and wheelchair (from toe to apex of rear wheel) is 122 centimeters (48 inches). The low forward reach limit is 38 centimeters (15 inches) from the ground, and the high forward reach limit is 122 centimeters (48 inches) from the ground. 
Figure 8-11.  Illustration. High and low side reach limits. This illustration shows the high and low side reaching dimensions of a person in a wheelchair.  The width of the person and wheelchair is 76 centimeters (30 inches). The low side reach limit is 23 centimeters (9 inches) from the ground, and the high forward reach limit is 137 centimeters (54 inches) from the ground.
Figure 8-12.  Illustration. Curb ramp with sidewalk next to curb. This illustration shows the recommended layout and dimensions when the sidewalk is contiguous to the curb. The flare to either side of the ramp has a maximum 10 percent grade, whereas the ramp grade maximum is 8.33 percent. A detectable warning (having the appearance of truncated domes) is at the base of the ramp abutting the curb line, with dimensions of 1.2 meters (4 feet) wide (same width as the curb ramp) by 600 millimeters (24 inches) deep.
Figure 8-13.  Illustration. Measurement of curb ramp slopes and counter slope. This illustration shows the recommended layout and dimensions when the sidewalk is separated from the curb by a buffer area. The flare to either side of the ramp has a maximum 10 percent grade, whereas the ramp grade maximum is 8.33 percent. A level landing is provided on the sidewalk at the top of the curb ramp. A detectable warning is at the base of the ramp abutting the curb line, with dimensions of 1.2 meters (4 feet) wide (same width as curb ramp) by 600 millimeters (24 inches) deep. The maximum super-elevation for the street is shown as 5 percent. If the algebraic difference between the curb ramp and street exceeds 11 percent, then a 600 millimeter (24 inch) level strip is required at the base of the curb ramp. The illustration also notes that this change angle between the curb ramp and street must be flush without a lip, raised joint, or gap.
Figure 8-14.  Illustration. Sides of curb ramps. This illustration shows the recommended layout and dimensions for curb ramps at intersections. The flare to either side of the ramp has a maximum 10 percent grade, whereas the ramp grade maximum is 8.33 percent. A level landing is provided on the sidewalk at the top of the curb ramp, having dimensions of 1.5 square meters (5 square feet). A detectable warning is at the base of the ramp abutting the curb line, with dimensions of 1.2 meters (4 feet) wide (same width as curb ramp) by 600 millimeters (24 inches) deep.
Figure 8-15.  Photo. Perpendicular curb ramp. This photograph shows women walking towards a sidewalk ramp. Superimposed text on the photograph reads “1:12 slope from street to sidewalk”.

Figure 8-16.  Photo. Parallel curb ramp. This photograph shows a built-up curb ramp, and has arrows showing the direction of the rise of the slope: up, and to the right and left. Superimposed text on the photograph reads: 1:12 slope from landing to sidewalk, 1:50 slope from street to landing.

Figure 8-17.  Illustration. Curb ramps at marked crossings. This illustration shows four plan view drawings of an intersection. They are (respectively) A, B, C, and D. Diagrams A and B in the illustration have two curb cuts and ramps per corner, both leading the ramp to the center of the marked crosswalk. Diagrams C and D only have one cut per corner, which leads the ramp to the center of the intersection and would require a ramp user to turn at the bottom of the ramp in order to face the marked crosswalk.
Figure 8-18.  Photo. A pavement grinding project left an exaggerated lip at this curb cut. The photograph shows a man in a wheelchair, struggling to get onto a curb ramp.

LESSON 9

Figure 9-1.  Photo. An example of a pedestrian-friendly streetscape. This photograph shows a walkway in front of an apple farm market along with several other storefronts with window displays. Trees line the sidewalk nearest to the road and there is a wide paved area for walking.

Figure 9-2.  Photo. Bicyclists are often forced to use bridge sidewalks when they are not accommodated in the roadway. In this photo, a bicyclist rides on a wide sidewalk of a bridge. There is vehicle traffic on the roadway and a drainage grate near the curb.

Figure 9-3.  Photo. The width of a natural buffer provides the essential space needed for situations such as protecting pedestrians from out-of-control vehicles. The illustration shows a proposed collector street cross section in which there is, from left to right, a 1.8-meter (6-foot) sidewalk, a 1.5-meter (5-foot) planting strip, two 3 meter (10-foot) travel lanes, one 2.1-meter (7-foot) lane striped for parallel parking, another 1.5-meter (5-foot) planting strip, and another 1.8-meter (6-foot) sidewalk, all contained within a 16.2-meter (53-foot) right-of-way. There is a note that a 1.5-meter (5-foot) minimum planting strip is required between the curb and sidewalk and a 3 meter (10-foot) planting strip is required when residential units front onto collector streets.

Figure 9-4.  Photo. Parked cars can also serve as a buffer between the sidewalk and the street. In this photo, a little girl is riding down a wide sidewalk on a scooter. Storefronts and planters line the sidewalk on one side, while there is a row of trees and a row of parked cars on the other side, buffering and protecting pedestrians from the vehicles on the road.

Figure 9-5.  Photo. This corner features public telephones and a sitting area that does not encroach on the walkway. This photo shows a street corner that has a sitting area located behind the sidewalk. There are benches, a payphone, newspaper stands, and a tree that provides shade over the area.

Figure 9-6.  Illustration. Example of shy distances required to maintain effective walkway width. This figure shows a plan view of the clearance distances required for various objects placed along a roadway, necessary in order to maintain the desired effective walkway width. For an object line such as a wall or fence, 0.5 meters (1.5 feet) of clearance space is needed. A building face requires 0.6 meters (2 feet) of clearance, and a building face with a window display requires 0.9 meters (3 feet) of clearance. A planting strip with trees or bushes requires 0.6 meters (2 feet) of clearance.

Figure 9-7.  Photo. Example of pedestrian-oriented street lighting. In this photograph there is a building on a corner with shops on the first level and residential housing in the second and third levels. On the corner is a Victorian-style lamppost that rises to the pedestrian level (lower than the street lights).

Figure 9-8.  Photo. Street trees provide a desirable pedestrian environment. This photo shows a street in a neighborhood lined with big, mature trees and brick colonial-style houses. A sidewalk runs along the street behind the line of trees in front of the lawns.

Figure 9-9.  Photo. Including amenities such as kiosks create pedestrian-friendly spaces. This photograph shows the corner of an intersection. There is a building on the inside of the corner and around a pillar of the building there are several newspaper stands. The stands do not block the sidewalk area, which wraps around the outside rim of the corner.

Figure 9-10.  Photo. An outdoor cafe can add color and life to a street environment.  In this photograph there is a building on a street corner with an outside area fenced off for outdoor dining. There are tables, chairs, and umbrellas inside the fence, and on the other side of the fence there is a wide walkway with trees and planter boxes located every few yards.

Figure 9-11.  Photo. Alleys can be made attractive and can serve as access points to shops. The alley in this photograph has a very wide (more than 6.1-meter or 20-foot) walkway with planter pots and benches in the center of the walkway. On either side are storefronts with colorful window displays of their merchandise.

Figure 9-12.  Photo. Some Europeans streets have been redeveloped as pedestrian malls. This photograph was taken in London and displays a street that was once used for cars, but is now used exclusively by pedestrians. The road is made of paver stones in a checkered design and is lined with tall buildings, offices, stores, and high-rise apartments. Hundreds of people walk all along the street.

Figure 9-13.  Photo. Small protected spaces provide separation from noise and traffic. The walkway in this photograph is wide enough for pedestrian use, but tall walls on all sides of the corridor make it seem like a tighter and more well-defined area. The walkway is a link between several buildings with shops on the lower levels and residential housing on the second levels.

LESSON 10

Figure 10-1.  Photo. The signs and crosswalk markings at this midblock crossing alert drivers to pedestrians going to school. This photograph shows a pedestrian crosswalk immediately adjacent to a school building. A school crosswalk sign is provided, along with continental-style crosswalk markings, to warn motorists of the school crosswalk.
Figure 10-2.  Photo. Pedestrian crossing signs. This illustration shows pedestrian information plaques commonly used at traffic signals. The plaques shown are from the Manual on Uniform Traffic Control Devices and have the following designation and text: R10-4, “PUSH BUTTON FOR WALK SIGNAL”; R10-4B, “PUSH BUTTON FOR {pedestrian symbol with arrow}”; R10-3A, “TO CROSS {arrow symbol} STREET PUSH BUTTON WAIT FOR GREEN LIGHT”; R10-1, “CROSS ON GREEN LIGHT ONLY”; R10-2A, CROSS ONLY ON {pedestrian symbol} SIGNAL”; and R10-3, “PUSH BUTTON FOR GREEN LIGHT”.
Figure 10-3.  Photo. Pedestrians are restricted from continuing straight and are encouraged to cross left to avoid a traffic merge lane. This photograph shows an intersection just before another lane merges with the through traffic from the intersection. There is a sign on the corner next to the signal post which reads, “Pedestrians Prohibited Use Crosswalk.”

Figure 10-4.  Photo. Variation of R10-3b regulatory crossing sign. This sign is divided into four panels stacked horizontally. The top one reads, “TO CROSS STREET PUSH BUTTON” with an arrow pointing out the direction of the crosswalk; the second one has a box with a person walking, the word “STEADY” over it, and to the side, the instructions, “START CROSSING. WATCH FOR TURNING CARS”; the third panel has a box with a hand in it, the word “FLASHING” over it, and the instructions, “DON’T START. FINISH CROSSING IF STARTED”; the last panel has a box with a hand in it, the word “STEADY” over it, and the instructions, “PEDESTRIANS SHOULD NOT BE IN CROSSWALK”

Figure 10-5.  Photo. This pedestrian crossing sign is fluorescent yellow green, allowing it to be more visible. This photo is a close up of a standard pedestrian crossing sign (a person walking in a crosswalk) that is fluorescent yellow green.

Figure 10-6.  Photo. Flashing lights, school crossing signs, and a low speed limit gives motorists plenty of warning of the crossing area ahead. This photo is a close up of a utility pole with a 32.2 kilometer per hour (20 mile per hour) speed limit sign that says “SCHOOL” at the top of the sign, and “WHEN CHILDREN ARE PRESENT” at the bottom. In the background of the photo, there is a hexagonal school pedestrian crossing sign and flashing beacons on either side, all strung up by a wire spanning the intersection.

Figure 10-7.  Photo. “Look Right” or “Look Left” is painted on the street next to the curb in the United Kingdom. This photo shows an intersection in the United Kingdom where dotted lines mark the place for the cars to stop on the pavement, and on the street next to the curb are the directions for pedestrians to “LOOK RIGHT” and an arrow pointing right.

Figure 10-8.  Photo. An intersection with examples of crosswalk markings. This Manual on Uniform Traffic Control Devices figure has an intersection with each of three legs painted with a different crosswalk pattern. The north side has two plain parallel lines (perpendicular to the roadway) for the crosswalk; the east side has two parallel lines with diagonal lines inside the outer two; and the south leg of the intersection has many vertical lines that are parallel with the roadway, spaced to avoid the wheel path of vehicles.
Figure 10-9.  Photo. Common crosswalk marking patterns. This figure has six different crosswalk patterns. The first, “Solid”, is a filled-in rectangle; the second, “Standard”, is two parallel lines running vertically; the third, “Continental”, has seven thick lines running horizontally; the fourth, “Dashed”, has two dashed lines parallel to each other running vertically; the fifth, “Zebra”, has two parallel lines running vertically with diagonal lines inside the outer two; and the sixth, “Ladder”, has two parallel lines running vertically and six thick lines running horizontally inside the other two (like a combination of the Standard and the Continental together).

Figure 10-10.  Photo. Example of in-roadway warning lights. This figure shows a person walking across a midblock crosswalk marked with thick bars running parallel to the road (a Continental style crosswalk). On the outside of the crosswalk, in-roadway warning lights face oncoming traffic in either direction and illuminate the boundaries of the crosswalk.

Figure 10-11.  Photo. Working example of in-roadway warning lights with pedestrian pushbutton in Austin, Texas. This photo shows a view from the sky of a zebra crossing (two parallel lines running perpendicular to the roadway with diagonal lines inside the outer two) with in-pavement flashers located on the outside of the crosswalk.

Figure 10-12.  Photo. Example of pedestrian countdown signal in Lauderdale-By-The-Sea, Florida. This photo is a close up of a signal pole with a pedestrian countdown signal that has an outline of a hand and the number “1” to the right of the hand, indicating that there is one second remaining to cross the intersection safely.

Figure 10-13.  Photo. Example of animated eyes display. The animated eyes display has two lighted blue eyes at the top of the box, a hand (not yet flashing) on the left side, and Light Emitting Diode (LED) lights outlining a pedestrian on the right.

Figure 10-14.  Photo. Example of a microwave detector system. In this figure, a microwave detector system is mounted to a pole near an intersection crosswalk. Pedestrians in the curbside microwave detection zone (shown in a red circle) will activate the call feature, while slower pedestrians detected within the on-street detection zones (shown in a blue circle) receive more time to cross the street.

Figure 10-15.  Photo. Example of an infrared detector system. In this figure, an infrared detector system is mounted beneath the signal near a midblock crosswalk with a pedestrian half signal and stop bars for the motorists. Pedestrians entering the curbside infrared detection zone (shown in a red circle) will activate the pedestrian call feature, while those detected in the crosswalk (shown in a blue circle) will extend the clearance interval.  

Figure 10-16.  Photo. Illuminated pushbuttons. This photograph shows several examples of illuminated pushbuttons that are accessible to persons with disabilities.  A red Light Emitting Diode (LED) light is visible in the center of each pushbutton.

Figure 10-17.  Illustration. Example signing and marking plan for S.R. 8 by Fletcher Parkway Construction Plans of La Mesa, California. This figure is a detailed schematic of an intersection and the pavement markings and text to be painted on the street.

LESSON 11

Figure 11-1.  Photo. Reduced visibility of pedestrians behind parked cars can create conflict. In this photo, an older man and woman stand at the front of a car parked on the side of the road and look to their left to scan for any cars coming from behind the row of parked cars as they prepare to cross the street.

Figure 11-2.  Photo. Use of colored crosswalks and median refuges makes this intersection more pedestrian-friendly. This is an aerial photograph of a wide intersection of a seven-lane major road with a four-lane minor road. Crosswalks are defined at each approach using colored paver stones, and refuge islands at the center of the major road make crossing the wide roadway less of a challenge.

Figure 11-3.  Photo. Ramp request form used by the City of Seattle, Washington, Engineering Department. This wheelchair ramp request form includes a diagram of a four-way intersection and a request for citizens to sketch the location where wheelchair ramps would make travel more safe and convenient. It asks for the names of intersections and specific corners on the intersection which lack suitable ramps, and it includes space for comments, suggestions, or other information that can improve the quality of the assistance by the City of Seattle Engineering Department. At the bottom of the form is a line for the name and phone number as well as the address to send the card to and a contact person in the department.
Figure 11-4.  Photo. Flag treatment used in Kirkland, Washington. Orange flags are hanging from a pole at a street median to draw attention to signs on top of that pole. 

Figure 11-5.  Photo. Fluorescent yellow-green sign treatment in Austin, Texas. This picture shows a two-lane street with a sign in the distance that shows a pedestrian symbol.  This sign is fluorescent yellow-green.
Figure 11-6.  Photo. Flashing beacon treatment in Austin, Texas. This photo is a close-up of the previous photo.  It is revealed that the fluorescent yellow-green pedestrian sign has a flashing yellow light above it to attract more attention. 
Figure 11-7.  Photo. Detectable warnings treatment in Roseville, California. This photo shows a yellow detectable warning at the base of a curb ramp adjacent to a crossing.
Figure 11-8.  Photo. Staggered pedestrian crossings (Z-crossings) treatment in San Luis Obispo, California. This photo shows a staggered pedestrian crosswalk at a four-lane intersection.  The pedestrian crosses the first three lanes at one point, and then must walk several yards down the median to cross the final, right-turn only lane. 
Figure 11-9.  Photo. Half-signal in Portland, Oregon. This photo shows the intersection of a major roadway with a minor one and a continental-style crosswalk going across the major road. Above the major road is a span wire with two signal heads in each direction and a pedestrian sign to warn motorists of pedestrian presence.

Figure 11-10.  Photo. Curb extensions reduce crossing distances for pedestrians and provide additional corner storage space. This figure has two photos. The one on the left is a close up of a curb extension coming from a corner with a store in the background. The second is a sky view of an intersection with curb extensions on the two far north and east sides of the intersection. There are highly defined crosswalks made of paver stones on three of the approaches.

Figure 11-11.  Photo. Curb extensions improve the visibility of pedestrians by motorists and vice versa. This figure has a “before” sketch of a 17.4-meter (58 foot) roadway with (from left to right) a lane for vertically-parked cars, two lanes of traffic, a bike lane, and a lane of parallel parking. The “after” figure has the same total lane width, but it also has curb extensions at the intersection on both sides of the roadway.  The curb extensions come out to the end of the parking lanes but do not obstruct the two through lanes or the bike lane. The new distance the pedestrian would have to cross is 9.6 meters (32 feet).

Figure 11-12.  Photo. Example of obscure pedestrian pushbuttons; pushbuttons should be conveniently placed and clear from obstacles. This photograph is a close-up of a black metal pedestrian pushbutton located on a signal pole. This pushbutton may not be accessible to pedestrians with disabilities.
Figure 11-13.  Photo. Pedestrian crossing signals should be clear and understandable by all users. This figure features three types of pedestrian crossing signals. The first has a lighted message that says “DON’T WALK” and then it shows only the “WALK” part of the message for when it is safe.  The second signal has two signal heads. The top one says “DON’T WALK” and the bottom one says “WALK.” The third signal also has two signal heads: the top one is a hand raised (to mean “DON’T WALK”) and the bottom one is a shape of a walking person.

Figure 11-14.  Photo. Example of pedestrian pushbutton location. In this photograph, a young girl is pushing a pedestrian pushbutton mounted on a signal pole that is at her shoulder level.

Figure 11-15.  Photo. Streets with raised medians usually have lower pedestrian crash rates. In this photograph, two people cross a multilane street with a two-way-left-turn-lane for a median.

Figure 11-16.  Photo. Refuge islands provide pedestrians with a resting place when crossing roads or intersections. This photograph is a plan view of a four-lane roadway divided in half by a wide, landscaped median. There is a crosswalk at an unsignalized intersection with a minor road and a cut-through in the median for the pedestrians who cross at this location.

Figure 11-17.  Illustration. Intersections have sixteen vehicle/pedestrian conflict points. This diagram shows a standard intersection with a four-leg approach and the various (16) conflict points that vehicles can have with pedestrians.

Figure 11-18.  Illustration. Roundabouts have eight vehicle/pedestrian conflict points. This diagram shows a modern roundabout design with a four-leg approach and the limited (8) conflict points that vehicles can have with pedestrians.

Figure 11-19.  Illustration. Example traffic signal plan, Superior Parkway construction plans, Lawrenceville, Georgia. This diagram is a schematic of an intersection design plan, including specifications for future pole and utility installation.

LESSON 12

Figure 12-1.  Photo. Midblock crossings are easily located on low-volume, low-speed roadways such as short collectors through neighborhoods. This figure has two photos of the same area from different perspectives that show a two-lane road with a curb extension and a crosswalk with no signal or intersection nearby.

Figure 12-2.  Photo. Refuge islands and visible crosswalks are essential on major arterials with higher traffic speeds. This photo has a very wide (at least 6.1-meter or 20 foot) crosswalk painted across a three-lane one-way road, a median with gaps for pedestrian crossings, and another three-lane one-way road.

Figure 12-3.  Illustration. A midblock crossing without median refuge requires the pedestrian to look for gaps in both directions at once. This figure shows a four-lane roadway (two lanes in each direction) with double yellow solid stripes to separate directions. Without a refuge island, the pedestrian would have to find a long enough gap in traffic to cross all four lanes at the same time.

Figure 12-4.  Illustration. A midblock crossing with median allows the pedestrian to look for gaps in only one direction at a time. This figure shows a four-lane roadway (two lanes in each direction) divided in the middle by a median. The pedestrian would only have to find a gap in traffic long enough to cross two lanes at time and could wait in the median after crossing the first direction.

Figure 12-5.  Photo. Landscaping a median can block midblock access and divert pedestrians to adjacent intersections. In this photo, palm trees and high, dense landscaping block easy pedestrian access through the median of a four-lane road through a residential area.

Figure 12-6.  Illustration. Midblock crossing curb extensions provide better visibility for motorists and pedestrians. In this figure, two lanes of traffic are moving in each direction, divided by a landscaped median. There is a bike lane and a lane for parallel parking on the far outsides of the street in both directions. At a midblock crossing point, with a continental-style crosswalk pattern and lit by streetlights, there is a curb extension which juts out to the end of the parking lane, not restricting the bike lane. This allows for pedestrians to have a shorter crossing distance across the roadway.

Figure 12-7.  Illustration. Diagram of a staggered crossing configuration. In this illustration, there is a four-lane roadway divided in the middle by a landscaped median. From the left side of the road, a midblock crossing extends to the median, shifts diagonally downward, and continues straight across the other half of the roadway to the curb on the right side of the figure, forming a Z shape. This configuration causes pedestrians in the median to turn their bodies toward the oncoming traffic in whichever direction they are walking, helping to make them more aware of the oncoming vehicle traffic.

Figure 12-8.  Photo. Staggered crosswalk with fencing. This picture focuses on a median in a multilane road that has fencing on either corner in an L-shaped pattern with openings for pedestrians to enter. Once a pedestrian enters the fenced-in path, they must walk in the direction facing the oncoming traffic of the street they are about to cross.

Figure 12-9.  Photo. An underpass continues this shared-use bicycle path beneath a four-lane highway with high traffic volume. In this photo, a child rides a bike through a wide underpass that leads to a trail. The road over the underpass is a four-lane highway with heavy traffic.
LESSON 13

Figure 13-1.  Photo. Bicyclist on a shared roadway. This photograph shows a bicyclist riding in the right third of a vehicle lane, and a vehicle has crossed the roadway centerline in order to pass the bicyclist.
Figure 13-2.  Photo. Bicyclists in a wide curb lane. This photograph shows two bicyclists riding single file in a wide curb lane. Vehicles are passing the bicyclists in the same lane but are not crossing the road centerline.
Figure 13-3.  Photo. Bicyclist in a bicycle bike lane. This photograph shows a bicyclist riding in a bike lane, which is separated from the vehicle travel lane by a solid white transverse pavement marking. A bike symbol pavement marking is also visible in the bike lane.
Figure 13-4.  Photo. Bicyclists and pedestrians on a separated (shared- use) path. This photograph shows a shared- use path that has a pedestrian area separated from a bicyclist area by a solid white line. The bicyclist area on the path is divided into two opposing directions by a white dashed line. 
Figure 13-5.  PhotoBar Chart. A composite chart of numerous approaches to bicycle facility selection. This bar chart shows the trend that bike lanes or shoulders are used more often for high speed roadways (48.3 kilometers per hour, or (30 miles, /per hour) and above) and at lower traffic volume thresholds. The chart also indicates that for roads with lower speeds (40.2 kilometers per hour, or (25 miles, per /hour) and less), normal or wide lanes are used more often than bike lanes.
Figure 13-6.  Equation. Bicycle Level of Service.  This equation shows how to calculate Bicycle Level of Service and is the sum of five values.  To find the first value, the volume of directional traffic in a 15-minute time period is divided by the total number of directional through lanes.  Then, find the natural log of this result and multiply it by the constant, 0.507.  The second value is found by multiplying the squared sum of 10.38 times the percentage of heavy vehicles plus 1 by the effective speed limit and a constant (0.199).  The third value is found by squaring the quantity 1 divided by the Federal Highway Administration five-point pavement surface condition rating and multiplying that result by a third constant, 7.066.  The fourth value is found by squaring the average effective width of the outside through lane and multiplying the result by the coefficient, negative 0.005.  The final value is the constant, 0.760.  

The volume of directional traffic in a 15-minute time period is found by multiplying Average Daily Traffic on the segment or link by the Directional factor (assumed to be 0.565) and the peak-to-daily factor (assumed to be 0.1), and dividing this product by the quantity four times the peak-hour factor (assumed to be equal to 1).  

The effective speed limit is found by first multiplying 1.1199 by the natural log of the quantity, posted speed limit minus 20.  Then add this result to 0.8103.

The average effective width of an outside through lane can be calculated by first finding the effective width as a function of traffic volume.  The effective width is equal to the total width of the outside lane (and shoulder) pavement if average daily traffic is greater than 4,000 vehicles per day.  Otherwise, average daily traffic must be multiplied by the difference of 2 and 0.00025 and this result must then be multiplied by the total width of the outside lane (and shoulder) pavement.

The effective width is then used to find the average effective width of the outside through lane.  There are three different equations for finding this average effective width, depending on both the width of paving between the outside lane stripe and the edge of the pavement (W1), and the width of pavement striped for on-street parking.  If W1 equals 0, then the average effective width of the outside through lane is found by multiplying the number 10 (representing 10 feet) by the percentage of the segment with occupied on-street parking and then subtracting that product from the effective width as a function of traffic volume.  If W1 is greater than 0 and the width of pavement striped for on-street parking is 0, then the average effective width of the outside through lane is found by subtracting the product of 2 times the percentage for the segment with occupied on-street parking from the quantity, 1, multiplying the result by W1, and adding the total to the effective width as a function of traffic volume.  Finally, if W1, is greater than 0 and the width of pavement striped for on-street parking is greater than 0, then the average effective width of the outside through lane is found by first summing W1 and the effective width as a function of traffic volume, and then subtracting the quantity, 2, times the product of 10 and the percentage of the segment with occupied on-street parking.        
Figure 13-67.  PhotoEquation. Bicycle lLevel of sService sensitivity analysis. This figure shows how the overall Bicycle Level of Service (Bicycle LOS) model score is affected by individual factors in the Bicycle Level Oof Service equation.  The top of the table provides the scientifically-calibrated Bicycle Level of ServiceOS equation, and lists the T-statistics for each factor in the equation. The T-statistics show that each of the factors is statistically significant at a 95 percent confidence level.  Next, the baseline inputs for the sensitivity analysis are listed.  They are:  Traffic Volume (Average Daily Traffic): 12,000 vehicles per day,; Percent Heavy Vehicles: 1,; Number of Lanes: 2,; Posted Speed Limit: 64.4 kilometers (40 miles) per hour,; Width of the outside Travel Lane and Shoulder: 3.7 meters (12 feet),; and Pavement Condition: 4 (good pavement.)  The bottom section of the table shows how the Bicycle Level Oof Service Model score is affected by adjusting each of the following factors: Outside Lane and Shoulder Width and Lane Striping changes, Traffic Volume (Average Daily Traffic) variations, Pavement Surface quality differences, and Heavy Vehicle percentage.  First, the sensitivity analysis shows that as outside lane and shoulder width increases, Bicycle Level Oof Service grades improve. Analysis of pavement striping shows that a striped shoulder provides a higher level of service than a wide outside lane without a stripe.  
Second, higher traffic volumes result in lower Bicycle Level Oof Service grades. Third, better pavement conditions result in higher Bicycle LOevel of Service grades. Finally, higher percentages of heavy vehicles reduce Bicycle Level of ServiceOS  grades.

LESSON 14

Figure 14-1.  PhotoIllustration. Shared roadways include most existing roads and streets. This illustration shows an elevation view of a shared roadway with no pavement markings. In the sketch, two bicyclists in opposing directions are sharing the roadway with a motor vehicle.
Figure 14-2.  PhotoIllustration. Example illustration of a wide curb lane. This illustration shows an elevation view of a wide curb lane next to an inside travel lane. The dimension of the inside travel lane is 3.6 meters (12 feet), whereas the wide curb lane is 4.2 m eters (14 feet) of usable lane width. In the sketch, no pavement marking separates a bicyclist from a motor vehicle in the wide curb lane.
Figure 14-3.  Photo. Motorists overtaking bicyclists in a wide curb lane. This photograph shows two bicyclists riding single file in a wide curb lane. Vehicles are overtaking the bicyclists in the same lane but are not crossing the road centerline.
Figure 14-4.  PhotoIllustrations. Various pavement markings for shared roadways and wide curb lanes. This illustration shows several pavement markings for shared roadways. The first is a “bike and separate arrow” marking and shows a bicyclist symbol below with a thin arrow line above the bike symbol. The second marking is a “bike in house” marking, which shows a bicyclist symbol within the outline of a very wide arrow (which resembles the outline of a house). The third marking is a “modified bike in house” marking which shows a bicyclist symbol within the dashed outline of a very wide arrow (which resembles the outline of a house). The fourth marking shows a bicycle symbol below with double chevrons above, pointing in the direction of travel.
Figure 14-5.  PhotoIllustration. Typical application of shared roadway pavement markings. This illustration shows the application of shared roadway pavement markings in a wide curb lane (minimum dimension of 4.3 meters  or (14 feet)). The shared lane markings are placed near but not right next to the curb.
Figure 14-6.  PhotoIllustration. Example illustration of a paved shoulder or shoulder bikeway. This illustration shows an elevation view of dimensions for paved shoulder bikeways. In the sketch, the following road elements have these dimensions: shoulder of 1.2 meters (4 feet) minimum, 2 two opposing vehicle travel lanes of 3.6 meters (12 feet) each, and another shoulder in the opposite direction of 1.2 meters (4 feet) minimum. An explanatory note indicates that a minimum shoulder width of 1.5 meters (5 feet) is required from face of guardrail, curb, or other roadside barrier.
Figure 14-7.  PhotoIllustration. Example illustration of a saw- cut pavement joint. This illustration shows an elevation view of a saw cut pavement joint, where the joint cut is perpendicular to the pavement surface.
Figure 14-8.  PhotoIllustration. Example illustration of a featheringed a pavement joint. This illustration shows an elevation view of a feathered pavement joint, where the joint cut is perpendicular to the pavement surface, but new asphalt pavement is feathered over the existing pavement in the immediate vicinity of the pavement joint. The joint feather provides for a smoother pavement surface and is less likely to be a joint hazard.
Figure 14-9.  PhotoIllustration. Example illustration of the usinge of grindings as pavement base. This illustration shows an elevation view of how the top portion of the existing pavement can be ground and then placed next to the existing pavement to serve as a base course. New pavement can then be placed on top of the grindings to create a bikeway shoulder.
Figure 14-10.  PhotoIllustration. A paved driveway apron reduces gravel on roadway shoulders. This illustration shows a plan view of an intersection in which the driveway apron extends 4.5 meters (15 feet) beyond the edge of the main roadway shoulder.
Figure 14-11.  PhotoIllustration. Typical signed shared route signing. This illustration shows a plan view of the application of bicycle route signing. D11-1 signs from the Manual on Uniform Traffic Control Devices are used with destination and arrow plaques to show where bicyclists must turn at intersections to arrive at specified destinations.
Figure 14-12.  PhotoIllustration. Typical elements of a bicycle boulevard. This plan view illustration shows the following typical elements of  a bicycle boulevard: traffic signal allows bikes to cross arterials; one-way choker prohibits motor vehicle traffic from entering the bike boulevard; cyclists activate signals by pushbutton; stop signs are turned to favor through movements on the bike boulevard; traffic circles are used as traffic calming devices; median openings allow bicyclists to cross arterials; and raised medians on major cross streets prevent motor vehicles from cutting through on bike boulevards.
Figure 14-13.  PhotoIllustration. Rumble strip guidance provided by the Oregon Department Oof Transportation. The illustration shows an elevation and plan view of rumble strips on highway shoulders with the following dimensions: total shoulder width of 2.4 meters (8 feet); distance from right lane edge marking to rumble strip of 150 millimetersm (6 inches); rumble strip width of 400 millimeters (16 inches); and clear width of shoulder usable to bicyclists is 1.85 meters (6 feet).
Figure 14-14.  PhotoIllustration. Examples illustrations of bicycle-safe drainage grates. This illustration shows three different styles of bicycle-safe grates. The first style has a honeycomb pattern. The second style has a grate pattern in which the slots are perpendicular to the direction of bike travel. The third style has a grate pattern in which the slots are parallel to the direction of bike travel, but there are cross spacers that limit the maximum slot length to 150 millimeters (6 inches).
Figure 14-15.  PhotoIllustration. Example illustration of curb drainage inlet. This illustration shows a curb drainage inlet that has no obstructions to bicyclists on the road surface.
Figure 14-16.  PhotoIllustration. Bike lane or shoulder crossing railroad tracks. This illustration is a plan view that shows how a bike lane or shoulder can be made to cross a skewed railroad track at an acceptable angle (no less than 60 degrees). A 9 meter (30 foott) radius curve is used to better align the bike lane to cross perpendicular to the tracks, and a 1.2 meter (4 foot) tangent section is provided before and after the tracks to allow bike to cross tracks with both wheels straight. The entire length of the “jughandle” configuration is 22.8 meters (76 feet) and width is 4.8 meters (16 feet).
Figure 14-17.  PhotoIllustration. Curb ramp provides access to sidewalk. This plan view illustration shows the necessary width of a curb ramp when it is to be used by bicyclists in a parallel bike lane. The width of the curb ramp (from one flare side to the other flare side) is 2.4 meters (8 feet).
LESSON 15

Figure 15-1.  PhotoIllustrations. Typical bike lane cross- sections. This illustration shows typical bike lane cross- sections for four different street configurations. The first is for on-street parking and shows the following cross-section elements and dimensions (from left to right): curbside parking, no dimensions; bike lane, 1.5 meters (5 feet); motor vehicle lanes (both directions), no dimensions; bike lane, 1.5 meters (5 feet); and curbside parking, no dimensions. An optional 100 millimeter (4 inch) solid stripe pavement marking is used to separate the parking from the bike lane. A 150 millimeter (6 inch) solid white stripe pavement marking is used to separate the bike lane from the motor vehicle lanes. An explanatory note indicates that the optional solid stripe may be advisable where the parking stalls are unnecessary (because parking is light) but there is concern that motorists may misconstrue the bike lane to be a traffic lane. The second configuration is for a street on which parking is permitted without a parking stripe or stall. The following cross- section elements and dimensions are (from left to right): vertical curb, parking and bike lane with combined dimension of 3.6 meters (12 feet) minimum; 150 millimeter (6 inch) solid white stripe; motor vehicle lanes; 150 millimeter (6 inch) solid white stripe; parking and bike lane with combined dimension of 3.3 meters (11 feet) minimum; and then a rolled (mountable) curb. An explanatory notes indicates that 3.9 meters (13 feet) is recommended where there is substantial parking or turnover of parked cars is high. The third configuration is for a street on which parking is prohibited. The following cross-section elements and dimensions are (from left to right): curb and gutter; bike lane of 1.5 meters (5 feet) of which 0.9 meters (3 feet) minimum is outside of the gutter; 150 millimeter (6 inch) solid white stripe; motor vehicle lanes; 150 millimeter (6 inch) solid white stripe; 1.2 meter (4 foot) bike lane with no adjacent curb and gutter. The fourth configuration is for a typical roadway in outlying areas. The following cross- section elements and dimensions are (from left to right): 1.2 meter (4 foot) bike lane with no adjacent curb and gutter; rumble strips with no dimension; 150 millimeter (6 inch) solid white stripe; motor vehicle lanes; 150 millimeter (6 inch) solid white stripe; and 1.2 meter (4 foot) bike lane with no adjacent curb and gutter. An explanatory note indicates that if rumble strips exist there should be 1.2 meters (4 feet) minimum from the rumble strips to the outside edge of the shoulder.
Figure 15-2.  PhotoIllustration. Retrofitting bike lanes by reducing travel lane widths. This illustration shows a before-and-after street configuration in which motor vehicle lanes have been narrowed so that bicycle lanes could be installed. The before condition has the following cross section and dimensions (from left to right): outside travel lane of 4.2 meters (14 feet); inside travel lane of 3.6 meters (12 feet); two-way left turn lane of 4.8 meters (16 feet); inside travel lane of 3.6 meters (12 feet); and, outside travel lane of 4.2 meters (14 feet). The after condition has the following cross section and dimensions (from left to right): bike lane of 1.8 meters (6 feet); outside travel lane of 3.3 meters (11 feet); inside travel lane of 3.3 meters (11 feet); two-way left turn lane of 3.6 meters (12 feet); inside travel lane of 3.3 meters (11 feet); outside travel lane of 3.3 meters (11 feet); and bike lane of 1.8 meters (6 feet).
Figure 15-3.  PhotoIllustration. Reducing the number of travel lanes on a one-way street. This illustration shows a before-and-after street configuration in which the number of one-way motor vehicle lanes has been reduced so that bicycle lanes could be installed. The before condition has the following cross section and dimensions (from left to right): four one-way motor vehicle travel lanes that are each 3.3 meters (11 feet). The after condition has the following cross section and dimensions (from left to right): outside travel lane of 4.2 meters (14 feet); inside travel lane of 3.6 meters (12 feet); outside travel lane of 3.6 meters (12 feet); and bike lane of 1.8 meters (6 feet). The total street width dimensions stay unchanged at 13.2 meters (44 feet).
Figure 15-4.  PhotoIllustration. “Road Ddiet”.: retrofitting bike lanes by reducing the number of travel lanes. This illustration shows a before-and-after street configuration in which a two-way, four-lane street is changed to two lanes, a two-way left turn lane, and two bike lanes. The before condition has the following cross section and dimensions (from left to right): four motor vehicle travel lanes (two in each direction) that are each 3.6 meters (12 feet). The after condition has the following cross section and dimensions (from left to right): bike lane of 1.8 meters (6 feet); travel lane of 3.6 meters (12 feet); two-way left turn lane or median of 3.6 meters (12 feet); travel lane of 3.6 meters (12 feet); and bike lane of 1.8 meters (6 feet).
Figure 15-5.  PhotoIllustration. Narrowing parking on a one-way street. This illustration shows a before-and-after street configuration in which motor vehicle lanes have been narrowed on a one-way street so that bike lanes could be included. The before condition has the following cross section and dimensions (from left to right): parking lane of 3.0 meters (10 feet); two motor vehicle travel lanes of 3.6 meters (12 feet) each; and, parking lane of 3.0 meters (10 feet). The after condition has the following cross section and dimensions (from left to right): parking lane of 2.1 meters (7 feet); bike lane of 1.5 meters (5 feet); two motor vehicle travel lanes of 3.6 meters (12 feet) each; and, parking lane of 2.4 meters (8 feet). The total street width dimension stays unchanged at 13.2 meters (44 feet).
Figure 15-6.  PhotoIllustration. Parking removed on one side of a two-way street. This illustration shows a before-and-after street configuration in which parking has been removed from one side of a two-way street. The before condition has the following cross section and dimensions (from left to right): parking lane of 3.0 meters (10 feet); two motor vehicle travel lanes of 3.6 meters (12 feet) each; and, parking lane of 3.0 meters (10 feet). The after condition has the following cross section and dimensions (from left to right): bike lane of 1.8 meters (6 feet); two motor vehicle travel lanes of 3.6 meters (12 feet) each; bike lane of 1.8 meters (6 feet); and, parking lane of 2.4 meters (8 feet). The total street width dimension stays unchanged at 13.2 meters (44 feet).
Figure 15-7.  PhotoIllustration. Changing from diagonal to parallel parking on a two-way street. This illustration shows a before-and-after street configuration in which diagonal parking has been converted to parallel parking on a two-way street. The before condition has the following cross section and dimensions (from left to right): diagonal parking lane of 4.2 meters (14 feet); two motor vehicle travel lanes of 3.6 meters (12 feet) each; and, diagonal parking lane of 4.2 meters (14 feet). The after condition has the following cross section and dimensions (from left to right): parallel parking lane of 2.4 meters (8 feet); bike lane of 1.8 meters (6 feet); two motor vehicle travel lanes of 3.6 meters (12 feet) each; bike lane of 1.8 meters (6 feet); and, parallel parking lane of 2.4 meters (8 feet). The total street width dimension stays unchanged at 15.6 meters (52 feet).
Figure 15-8.  PhotoIllustration. Providing parking when there are no reasonable alternatives. This illustration shows a before-and-after street configuration in which parallel parking has been converted to a bike lane and limited parking spaces have been provided by extending the curb line out past the original curb line. No dimensions are provided. 

Figure 15-9.  PhotoIllustration. Restriping for a wide curb lane. This illustration shows a before-and-after street configuration in which motor vehicle travel lanes have been restriped to include a wide curb lane. The before condition has the following cross section and dimensions (from left to right): four motor vehicle travel lanes (two in each direction) of 3.9 meters (13 feet) each. The after condition has the following cross section and dimensions (from left to right): wide curb lane (being shared by bicyclists and motor vehicles) of 4.5 meters (15 feet); inside motor vehicle travel lane of 3.3 meters (11 feet) each; ); inside motor vehicle travel lane of 3.3 meters (11 feet) each; and, wide curb lane (being shared by bicyclists and motor vehicles) of 4.5 meters (15 feet). The total street width dimension stays unchanged at 15.6 meters (52 feet).
Figure 15-10.  PhotoIllustration. Typical pavement markings for bike lane on two-way street. This figure illustrates an example of pavement markings for bicycle lanes on a two-way street. 

The figure shows a vertical five-lane roadway, with the three lanes on the right traveling south to north and the two lanes on the left traveling north to south. Lanes in opposing directions of travel are shown separated from each other by a solid double yellow line. The vertical roadway is shown intersected by two horizontal two-lane roadways, one at the top of the figure and one at the bottom. The intersection at the bottom of the figure is labeled a signalized intersection, and the one at the top is labeled a minor intersection.

The right side of the roadway (northbound direction of travel) is labeled "Example of application where parking is permitted." Three northbound lanes are shown, composed of a through lane adjacent to the double yellow lines, a narrower lane to the right of the through lane, and a wider lane to the far right. The through lane is shown separated from the narrower lane by a normal solid white lane, and the narrower lane is shown separated from the wider rightmost lane by a normal solid white line that is labeled "optional." At the bottom of the right side of the figure, the solid white line between the through lane and the narrower lane is shown as changing to a dotted white line, and the solid white line that separates the narrow lane from the wider rightmost lane is shown as being discontinued for a distance that is shown as a dimension of 15–60 meters (50–200 feet) in advance of a white stop line that is shown as extending across the three northbound lanes at the signalized intersection. A note states that the dotted line is composed of white lines that are a dimension of 0.6 meters (2 feet) long separated from each other by a dimension of 1.8 meters (6 feet) of space. Beyond the white stop line shown at the signalized intersection, two parallel solid white lines are shown as extending across the entire roadway. On the north side of the intersection, another set of two solid white lines is shown as extending across the entire roadway. North of these two parallel lines, a white bicycle symbol is shown marked on the pavement in advance of a forward-pointing (northbound) white arrow marked on the pavement in the narrower lane. Adjacent to the symbol and to the right of the roadway, a sign assembly is shown composed of an R3-17 sign with a bicycle symbol and the words "BIKE LANE" mounted above an R7 series sign with the words "2 HOUR PARKING 8:30 A M to 5:30 P M." The R7 series sign is labeled with the note "(as appropriate)." Farther north and closer to the minor intersection, the solid white line between the through lane and the narrower lane is shown again changing to a dotted white line for a dimension shown as 15–60 meters (50–200 feet) in advance of the minor intersection. A note states that the dotted line is used if there is a "bus stop or heavy right-turn volume." On the north side of the minor intersection, solid white lines are shown between the through lane and narrower lane and between the narrower lane and the wider rightmost lane. A white bicycle symbol is shown marked on the pavement in advance of a forward-pointing (northbound) white arrow marked on the pavement in the narrower lane. Adjacent to the symbol and to the right of the roadway, another sign assembly is shown of R3-17 and R7 series signs. The R7 series sign is labeled with the note "(as appropriate)."

The left side of the roadway (southbound direction of travel) is labeled "Example of application where parking is prohibited." Two southbound lanes are shown, composed of a through lane adjacent to the double yellow lines and a narrower lane to the right of the through lane. The through lane is shown separated from the narrower lane by a dotted white line. At the top of the left side of the figure, the southbound lanes are shown intersecting a horizontal roadway at the minor intersection. On the south side of the intersection, the dotted white line between the lanes is shown as changing to what is labeled as a normal solid white line. A white bicycle symbol is shown marked on the pavement in advance of a forward-pointing (southbound) white arrow marked on the pavement in the narrower lane. Adjacent to the symbol and to the right of the roadway, a sign assembly is shown composed of an R3-17 sign with a bicycle symbol and the words "BIKE LANE" mounted above an R8-3aA sign showing a black "P" with a red diagonal line and circle superimposed on it. Farther south and closer to the signalized intersection, the solid white line between the through lane and the narrower lane is shown changing to a dotted white line in advance of a white stop line that is shown extending across the two southbound lanes at the signalized intersection. Beyond the white stop line at the signalized intersection, two parallel solid white lines are shown as extending across the entire roadway. On the south side of the intersection, another set of two solid white lines is shown as extending across the entire roadway. South of these two parallel lines, the dotted white line between the lanes is shown next to a white bicycle symbol marked on the pavement in advance of a forward-pointing (southbound) white arrow marked on the pavement in the narrower lane. Adjacent to the symbol and to the right of the roadway, another sign assembly is shown composed of R3-17 and R8-3a signs. A note adjacent to this section of roadway with the dotted white line states "Dotted line for bus stops immediately beyond the intersection is optional; otherwise use normal solid white line." The dotted white line is then shown as changing to a solid white line. 

At the bottom of the figure, a horizontal two-lane roadway is shown intersecting the vertical roadway at what is labeled as the signalized intersection. A solid double yellow line is shown separating the two opposing lanes. In advance of the intersection on the west side of the vertical roadway, a white stop line is shown as extending across the eastbound lane. Beyond the white stop line at the signalized intersection, two parallel solid white lines are shown as extending across the entire horizontal roadway. On the east side of the intersection, another set of two solid white lines is shown as extending across the entire horizontal roadway followed by a white stop line that is shown as extending across the westbound lane.

At the top of the figure, a horizontal two-lane roadway is shown intersecting the vertical roadway at what is labeled as the minor intersection. A solid double yellow line is shown separating the two opposing lanes. In advance of the intersection on the west side of the vertical roadway, a white stop line is shown as extending across the eastbound lane. On the east side of the intersection, another white stop line is shown as extending across the westbound lane.

Figure 15-11.  IllustrationPhoto. Possible configurations for bike lane and right-turn lane. This illustration shows four possible configurations for bike lanes at intersections where a right-turn lane is present. The first configuration shows a right-turn lane that is simply added to the right of the bike lane. This sketch includes two signs: R4-4 “BEGIN RIGHT TURN LANE YIELD TO BIKES” and R3-7R “RIGHT LANE MUST TURN RIGHT”. The solid bike lane stripes are dashed in the vicinity where motor vehicles would cross to enter the right-turn lane. The second configuration shows a right turn lane in which parallel parking is ended to accommodate a right-turn lane. In this sketch, the bike lane continues with a slight jog to the left to permit the parking lane to widen for the right-turn lane. This sketch includes two signs: R4-4 “BEGIN RIGHT TURN LANE YIELD TO BIKES” and R3-7R “RIGHT LANE MUST TURN RIGHT”. The solid bike lane stripes are dashed in the vicinity where motor vehicles would cross to enter the right-turn lane. The third configuration is similar to the first, except that no bike lane stripes are used in the vicinity where motor vehicles would cross to enter the right-turn lane. The fourth configuration shows the case where a right-turn only lane is combined with a shared right-through lane. In this sketch, the bike lane is terminated at the beginning of the right-turn only lane taper. The W11-1 (bicycle symbol sign) and W16-1 plaque (SHARE THE ROAD) are shown at the beginning of the right turn lane taper, and the R3-8 sign (right turn only with shared through-right arrows) is shown at the intersection.
Figure 15-12.  PhotoIllustrations. Design alternatives for a through bike lane with dual right-turn lanes. This illustration shows three different design configurations for bike lanes in combination with dual right turn lanes. The first configuration terminates the bike lane at the beginning of the right turn only lane taper. In this sketch, bicyclists would continue from the bike lane in the shared through-right turn lane. The second configuration continues the bike lane to the intersection between the right turn only lane and the shared through-right turn lane. In this sketch, the bike lane striping is dashed in the area where right-turning vehicles would cross the bike lane to enter the right turn only lane. The third configuration is similar to the first configuration, as the bike lane is terminated at the beginning of the right turn only lane taper, but the lane stripe between the right turn lanes is not present (it was striped in the first configuration).
Figure 15-13.  PhotoIllustration. Right-turn lane shared by bicyclists and motorists. This illustration shows a right turn lane that is shared by right-turning motor vehicles and through bicyclists. The sketch has no dimensions, but shows two through lanes, a bike lane, and a right-turn only lane. The solid lane stripe between the motor vehicle lane and the bike lane is dashed in the area where right-turning vehicles would cross the bike lane to enter the right turn only lane. In the right turn only lane, the leftmost portion has a bike lane with a dashed stripe.
Figure 15-14.  PIllustrationshoto. Different loop detector configurations for traffic signals. This illustration shows three different inductance loop detector configurations. The first is a quadrangle loop, which detects most strongly in the center, has a sharp cut-off of sensitivity, and is used in bike lanes. The second is a diagonal quadrangle, which is sensitive over whole area, has a sharp cut-off of sensitivity, and is used in shaded lanes. The third is a standard loop, which detects most strongly over wires, has a gradual cut-off of sensitivity, and is used for advanced detection.
Figure 15-15.  PhotoIllustration. Example of bicycle detector pavement marking. This figure illustrates an example of a bicycle detector pavement marking. The figure shows a vertical symbol of a person wearing a helmet riding a bicycle with a vertical line segment above the symbol and one below it. The length of each vertical line segment is shown as a dimension of 150 millimeters (6 inches). The distance from the bottom of the line segment above the symbol to the top of the symbol is shown as a dimension of 125 millimeters (5 inches). The overall length of the symbol is shown as a dimension of 600 millimeters (24 inches). The distance from the bottom of the symbol to the top of the vertical line segment below it is shown as a dimension of 50 millimeters (2 inches).

Figure 15-16.  PhotoIllustration. Bike lane configuration at entrance ramps (urban design—not for limited access freeways). This illustration shows how bike lanes are designed around entrance ramps. The sketch shows a bike lane approaching a gore area, then the bike lane turns sharply so as to cross the entrance ramp. The bike lane has a sign that shows a bike symbol with a YIELD sign. A W11-1 sign (bike symbol with “XING” text) is used on the entrance ramp. The angle between the bike lane approach and the entrance ramp is between 65 and 75 degrees, and there is a 6 meter (20 foot) radius as the bike lane turns to cross the entrance ramp.
Figure 15-17.  PhotoIllustration. Bike lane configuration at exit ramps (urban design—not for limited access freeways). This illustration shows how a bike lane is designed to cross exit ramps. For exiting bike traffic, a bike lane is striped to stay immediately adjacent to the vehicle lanes o the exit ramp. For through bike traffic, a separate bike lane is pulled out from the exit ramp so that it can cross the exit ramp at roughly 90 degrees. The approximate angle where the bike lanes separate is 15 degrees, and the inside radius where the bike lane crosses the exit ramp is 9 meters (30 feet) minimum.
Figure 15-18.  PhotoIllustration. Examples of optional word and symbol pavement markings for bike lanes. This figure illustrates four examples of optional word and symbol pavement markings for bicycle lanes. The figure shows a vertical section of a roadway just beyond an intersection with a horizontal roadway to the right. A vertical solid normal white line is shown beginning about one-fifth up from the bottom of the figure. The white line is shown separating two adjacent lanes of traffic. In the rightmost of these two lanes, a white symbol of a bicycle is shown marked in the center of the lane in advance of a white forward-pointing vertical arrow shown marked in the center of the lane. The arrow is denoted as optional. The overall length of the bicycle symbol is shown as a dimension of 1.8 meters (6 feet). The distance from the top of the bicycle symbol to the bottom of the arrow is shown as a dimension of 1.8 meters (6 feet). The overall length of the arrow is shown as a dimension of 1.8 meters (6 feet).  To the right of the roadway, four marking layouts are shown. Each marking is superimposed on a vertical rectangular shaped set of squares called a “grid”; each square is denoted as being a dimension of 100 xby 100 millimeters (4 xby 4 inches). The symbols shown are a forward-pointing vertical directional arrow, a bicycle, and a bicycle detector symbol, showing a person wearing a helmet riding a bicycle. To the right of the symbols, word legends are shown on a “grid” and denoted as optional. On this grid, the word “BIKE” is shown in advance of the word “LANE.”
Figure 15-19.  Photo.  Regulatory signs for bicycle facilities. This figure illustrates 23 regulatory signs for bicycle facilities.

R1-1 is shown as an octagonal sign with a white border and the legend "STOP" in white on a red background.

R1-2 is shown as a downward-pointing equilateral triangle with a wide red border and the legend "YIELD" in red on a white background.

R3-17 is shown as a horizontal rectangular black sign with a white border. A white symbol of a bicycle is shown on the top two-thirds of the sign. A white panel is shown on the bottom third of the sign with the words "BIKE LANE" in black.

R3-17Aa is shown as a horizontal rectangular white sign with a black border and the word "AHEAD" in black.

R3-17bB is shown as a horizontal rectangular white sign with a black border and the word "ENDS" in black.

R4-1 is shown as a vertical rectangular white sign with a black border and the words "DO NOT PASS" in black on three lines.

R4-2 is shown as a vertical rectangular white sign with a black border and the words "PASS WITH CARE" in black on three lines.

R4-3 is shown as a vertical rectangular white sign with a black border and the words "SLOWER TRAFFIC KEEP RIGHT" in black on four lines.

R4-4 is shown as a horizontal rectangular white sign with a black border and legend. It shows the words "BEGIN RIGHT TURN LANE" on two lines above a diagonal arrow pointing down and to the left above the words "YIELD TO BIKES." 

R4-7 is shown as a vertical rectangular white sign with a black border and legend. At the top left corner of the sign, a depiction of the plan view of the nose of a traffic island is shown. An upward-pointing arrow is shown on the sign, curving to depict movement to the right of the nose of the island.

R5-1bB is shown as a vertical rectangular red sign with a white border and legend. It shows a white symbol of a bicycle above the words "WRONG WAY" on two lines.

R9-3cC is shown as a square white sign with a black border and the words "RIDE WITH TRAFFIC" in black on three lines. It is shown directly below the R5-1b sign. 

R5-3 is shown as a square white sign with a black border and the words "NO MOTOR VEHICLES" in black on three lines.

R5-6 is shown as a square white sign with a black border. A black symbol of a left-facing bicycle is shown with a red circle and diagonal red slash running from the upper left to the lower right superimposed on it.

R7-9 is shown as a vertical rectangular white sign with a red border and the words "NO PARKING" in a panel in the top fourth of the sign. The word "NO" is shown in large white letters on a red panel in the upper left quadrant of the sign to the left of the word "PARKING" in red. Below this panel, the words "BIKE LANE" in red are shown on two lines.

R7-9aA is shown as a vertical rectangular white sign with a red border and legend. It shows a black letter "P" inside a red circle with a red diagonal slash superimposed on it above the words "BIKE LANE" in red on two lines.

R9-3aA is shown as a square white sign with a black border and a black symbol of a walking person inside a red circle with a diagonal red slash superimposed on the symbol. 

R9-5 is shown as a vertical rectangular white sign with a black border and legend. It shows a symbol of a bicycle above the words "USE PED SIGNAL" on three lines.

R9-6 is shown as a vertical rectangular white sign with a black border and legend. It shows a symbol of a bicycle above the words "YIELD TO PEDS" on three lines.

R9-7 is shown as a vertical rectangular white sign with a black border and legend. It shows the word "KEEP" in large letters on the top line, the words "LEFT" and "RIGHT" on the second line, with a symbol of a bicycle under the word "LEFT" and a symbol of a person walking under the word "RIGHT." A vertical black line separates the word "LEFT" and bicycle symbol from the word "RIGHT" and person walking symbol. 

R10-3 is shown as a vertical rectangular white sign with a black border and the words "PUSH BUTTON FOR GREEN LIGHT" in black on five lines.

R10-22 is shown as a vertical rectangular white sign with a black border and legend. It shows the words "TO REQUEST GREEN" on the top line above the words "WAIT ON" to the left of a symbol of a person on a bicycle superimposed on a vertical black line. 

R15-1 is shown as composed of two horizontal rectangular white signs placed one on top of the other to form an "xX,", denoting a crossbuck. In black letters, the word "RAILROAD" is shown on the piece running from northwest to southeast, and the word "CROSSING" is shown on the piece running from southwest to northeast.

Figure 15-20.  Photo. Example of blue bike lane in Portland, Oregon. This photograph show the use of a blue bike lane in Portland, Oregon. The pavement surface of the bike lane is colored blue where an entrance ramp crosses it. A sign on the entrance ramp indicates that motor vehicles are to yield to bikes in the blue bike lane.
Figure 15-21.  Photo. Contraflow bike lane with bicycle-specific signal in Madison, Wisconsin. This photograph shows a contraflow lane that runs counter to the motor vehicle traffic lanes. The contraflow bike lane is separated from the vehicle lanes by a concrete divider, and a special signal is used for the bike lane. A sign next to the bike signal says “ONCOMING TRAFFIC HAS LONGER GREEN”.
Figure 15-22.  PhotoIllustration. Use of wide stripe to separate bike lane from diagonal parking. This illustration shows the use of a wide lane strip to separate a bike lane from diagonal parking.
Figure 15-23.  IllustrationPhoto. A wrong-way bicyclist in a two-way bike lane is not in a driver’s field of vision. This illustration shows that a wrong-way bicyclists is not seen in a driver’s primary field of view. A motorist on the main (vertical) street is preparing to turn left onto a side street and will not be looking for wrong-way bikes traveling parallel and in the same direction. A motorist on the side street who wants to turn right on the main street will also not see this wrong-way bicyclists coming from their right, as he/she is looking to his/her left to merge in traffic.
Figure 15-24.  PhotoIllustration. Reconfiguration of a continuous right-turn lanes to be bicycle friendly. This illustration shows how a continuous right-turn lane can be restriped to be more bicycle friendly. In the after configuration, a curb extension is used to terminate the right turn only lane after each intersection, thus resulting in less fast-moving traffic to the right of the bike lane.
LESSON 16

Figure 16-1.  Photo. Shared- use paths and bicycle- lanes may require additional maintenance. This photograph shows a woman with a push broom who is cleaning a wide shared use path. Her bicycle is also parked on the path and includes a trailer that contains maintenance equipment.
Figure 16-2.  Photo. Roadways with paved shoulders should reduce on-road debris. This photograph shows two-way road with no paved shoulders. Sand and other debris are shown on the unpaved shoulder, and this same debris is on the pavement at the nearest side street.
Figure 16-3.  Photo. Example of spot improvement postcard used to identify roadway maintenance issues. This photograph shows a postcard that is used to identify and report road maintenance issues. The card identifies the type of problem, the location, a description for why it is a problem, and an area to describe what the reporter thinks should be done about the problem.
Figure 16-4.  Photo. Example of newly striped bicycle lane with accumulation of debris next to curb. The photograph shows a new paved street with a newly striped bike lane. Debris (that appears to be grass clippings and small brush) has accumulated in the right half of the bike lane.
LESSON 17

Figure 17-1.  Photo. Effective bicycle parking improves security and reduces theft. This photograph shows the frame of a bicycle that has been locked to a railing made of steel pipe. Apparently the wheels, seat, and most of the bike parts and accessories hasve been stolen while the bike was parked at this location.
Figure 17-2.  Illustrations and Photo. Examples of common bicycle parking devices. This illustration shows three examples of bicycle parking devices. The first type of device is a bike rack, which can be shaped like an inverted “U”, a lollipop, an inverted “U” with a cross brace, or an inverted “W”. The second type of device is a bicycle locker, which is basically a box-shaped enclosure that can be locked from the outside. The third type of device is a bicycle lock-up, which is an open space that has a cage enclosure with bike racks inside for double locking protection.
Figure 17-3.  PhotoIllustrations. Recommended types of bicycle racks. Thiese illustrations shows three types of bike racks that are recommended. The first is the post &and  loop, which resembles a lollipop with the stick attached to the ground. The second is the inverted “U”, which looks as its name implies. The third is the “A” rack, which looks like an inverted “U” rack with a cross brace.
Figure 17-4.  PhotoIllustrations. Bicycle rack types that are not Association of Pedestrian and Bicycle Professionals-recommended. Thiese illustrations shows three types of bike racks that are not recommended. The first is called a wave, which has an undulating appearance of a wave with the ends of the wave attached to the ground. The second is called a toast, which is a freestanding device that has slots into which front wheel may be placed to support the bike. The third is called a comb, which has several smaller vertical elements through which a front wheel is placed to support the bike. A note indicates that these bike racks are not recommended.
Figure 17-5.  PhotoIllustrations. Association of Pedestrian and BicylceBicycle Professionals- recommended design dimensions for bicycle rack areas. This illustration shows the recommended design dimensions for bicycle rack areas. The plan view sketch shows a bike parking area with two rows of parked bikes, threes bikes in each row. The open space between the two rows of parked bikes is 1.2 meters (48 inches), and the width (from back to front wheel) of each row is 1.8 meters (72 inches). The dimension from the actual bike rack to a boundary wall is 0.6 meters (24 inches) on all sides. A note indicates that all dimensions are recommended minimums.
Figure 17-7.  Photo Illustration. Philadelphia’s standard for bike rack placement in business districts. This illustration shows an elevation view of a sidewalk with recommended minimum dimensions. The sketch shows a distance of 0.8–-0.9 meters (2.5–-3.0 feet) from curbside parking to a sidewalk bike rack. The dimension from the sidewalk bike rack to the building face is 2.9 meters (9.5 feet) – this area contains the sidewalk proper.
LESSON 18

Figure 18-1.  PhotoIllustration. Map showing connections between transit systems and bike networks. This illustration displays a Pportion of a bike map of Trenton, New Jersey, that shows streets that lead to a trail and where the Amtrak and light rail stations can be found.

Figure 18-2.  Photo. The preferred style of bike rack mounts to the front of the bus. This pPicture shows a person securing their his bike onto the front racks of a bus. 

Figure 18-3.  Photo. Some transit agencies allow bicyclists to carry their bikes onto buses. This Ppicture shows a person lifting his bike into the open door of the city bus.

Figure 18-4.  Photo. Bicycle stencils on doors of Danish State railways indicate those cars where bikes may be brought onto the train. This Pphotograph shows two pairs of train doors that have a plain, bright and contrasting bike symbol stenciled on the doors.

Figure 18-5.  Photo. Lack of adequate bike parking is a common problem at urban subways. Theis photograph shows a train station with bicycles locked to railings outside of bike- parking areas.
LESSON 19

Figure 19-1.  Photo. To minimize user conflicts, adequate trail width is critical on paths with having high volumes and diverse user mixes (Santa Barbara, California).  Photograph shows a shared-use path, divided by a dashed line, and large arrows showing the direction to follow (in bound, out bound). Pedestrians are walking to the right, away from the viewer. An in-line skater is passing them on the left, and a cyclist is coming toward the viewer, to the left. 

Figure 19-2.  Photo. Shared- use paths can be adjacent to railroad lines (Libba Cotton Trail, Carrboro, North Carolina).  The picture shows a path at a railroad crossing.  The trail takes a sharp ‘S’ curve, in order to cross the tracks in a perpendicular manner. 

Figure 19-3.  Photo. Shared- use paths can be integrated into urban waterfronts and parks, providing direct access to central business districts (East Bay Bicycle Path, Providence, Rhode Island). This Ppath shows a broad, brick promenade, lined with trees, on an approach to a waterfront area. Cyclists and some pedestrians are using the promenade. There is a long handicap ramp that leads to another path, closer to the waterfront. 

Figure 19-4.  PhotoIllustration. Typical cross section for multiuse trails. The illustration shows a cross section of a path.  The edge of the signage is a minimum of 0.9 meters (3 feet) and a maximum of 1.8 meters (6 feet) from the edge of the path. The height of the sign is a minimum of 1.2 meters (4 feet) and a maximum of 1.5 meters (5 feet) from the ground to the bottom of the sign. There is a shoulder that slopes away from the path at a grade of 1:6 slopes for 0.6 meters (2 feet). The recommended width of the path is 3.0 meters (10 feet).

Figure 19-5.  Photo. Signs, bollards, and trail, and crosswalk markings alert both motorists and bicyclists to this midblock trail crossing. This Pphotograph shows these features, listed above. The crosswalk is in the street, bollards are set back from the intersection. There is more intersection warning paint around the bollards. A stop sign indicates that bicycle and pedestrian traffic must stop. 

Figure 19-6. Photo. Stairway with bicycle rolling troughs (Capital Crescent Trail, Bethesda Maryland). This Ppicture shows multiple flights of steps leading from the street, up a steep grade change to a higher street. In the middle of the stairs there is a ridge or gutter that is meant for rolling a bicycle up or down the steps, in order to not have to lift or carry the bike.

Figure 19-7.  Photo. Trailheads with parking and wayfinding signs assist shared-use path users (Rock Creek Trail, Montgomery County, Maryland). The picture shows a shared-use path, divided by a dashed line, leading out of the forest and over a bridge to a parking lot. Directional signs are at the beginning of the path, and state how far it is to a few destinations. 

Figure 19-8.  Photo. Bridges and floating sections allow paths to cross water and maintain continuity (Eastside Esplanade, Portland, Oregon). This Pphotograph shows someone on a bicycle, riding on this shared-use path over what is known as a floating bridge. It is more stationary than the name implies; the bridge is made of concrete and steel railings.  There is a highway flyover high above the path, which does not interfere with the cyclist’s motion.

LESSON 20

Figure 20-1.  IllustrationPhoto. Example of a traffic- calming elements. This diagram shows a plan for five blocks across and four blocks down and various traffic calming treatments incorporated at several intersections and corridors: curb extensions, neck downs, traffic circles, diverters, chicanes, and cul-de-sacs.

Figure 20-2.  Photo. Traffic- calming methods have been especially successful in parts of Europe. In this European village, houses and shops line very narrow, winding cobblestone streets.

Figure 20-3.  Photos. Traffic- calming devices are used to break up long, uninterrupted street vistas that encourage speeding. This figure includes two photos. The one on the left shows a traffic circle with beautiful floral landscaping and palm-tree lined streets. The photo on the right is a view down a long road with trees, houses, and light poles on each side and horizontal curves in the road (chicanes) that make the road artificially winding.

Figure 20-4.  PhotoIllustration. Traffic calming may not be necessary if the original problem is corrected. In this diagram, traffic on a major arterial is congested at an intersection due to faulty signal timing, and cars opt to detour though minor roads adjacent to the major roadway, causing a traffic calming need.

Figure 20-5.  Photo. Emergency vehicle access should always be considered when incorporating traffic- calming measures. In this photo, a fire truck maneuvers around a roundabout in a neighborhood area.

Figure 20-6.  Photo. Speed bumps can be combined with curb extensions and a winding street alignment. In this photo, there is a speed bump that is marked with painted lines on the top ridge, the word “BUMP” painted on the street, as well as “SPEED BUMP” signs located on a curb extension that comes out at the same location as the speed bump. 

Figure 20-7.  Photo. Where possible, cyclists should be provided with cycle slips which that enable them to bypass speed humps. In this photo, a two-lane roadway has a speed hump near a crosswalk. On either side of the speed hump, there is an at-grade path designed for bicyclists in the bike lane to be able to bypass the speed hump.

Figure 20-8.  Photo. Raised crosswalks can slow traffic and give pedestrians a level surface at the crossing. In this photo, there is a raised crossing that extends across a two-lane road with a well-marked crosswalk on either side of the raised area.

Figure 20-9.  IllustrationPhoto. Examples of one-lane and two-lane slow points. This figure contains diagrams of both one- and two-lane slow points. In a one-lane slow point, a two-lane road is reduced to a one-lane road, effectively reducing vehicle speeds as vehicles are forced to slow to share the one lane.  In a two-lane slow point, the two lanes of a two-lane road are maintained but narrowed, reducing speeds as drivers adjust to the obstructed roadway.

Figure 20-10.  Photo. This median provides a diagonal waiting area for bicyclists, including a railing to hold onto for balance. In this photo, a bicyclist holds onto a rail bar for balance as he waits in the median island cut-through for an opportunity to cross the street.

Figure 20-11.  Photo. A reduced radius allows for a slower, safer turn. This photo is a close up of a reduced radius curb with a fairly sharp turning angle in a residential area.

Figure 20-12.  PhotoIllustration. When turning radii are reduced, the width of an intersection is reduced as well. One the left side of the intersection is a reduced turning radius of 2.1 meters (7 feet). On the right side of the intersection is an example of a large turning radius of 16 meters (52 feet). This figure demonstrates how reducing the turning radius of a curb can reduce the distance the pedestrians are required to cross at an intersection.

Figure 20-13.  Photo. This traffic- calming measure uses a landscaped median to narrow the travel lanes. In the residential area depicted in this photo, a median centered in a two-lane road reduces the effective width of the road, making it a tight path for the eighteen-wheeler that drives on it.

Figure 20-14.  Photo. The design of street closures should provide specific parking areas to discourage obstruction of bicycle and pedestrian traffic. In this photo, bollards create a street closure for motor vehicles on a single-lane street with parallel parking on both sides. The bollards are spaced far enough apart to allow bicyclist to enter the area, and parking areas are defined by a change in the paver stone pattern on the street.

Figure 20-15.  Photo. Diagonal road closures/diverters limit vehicular access but allow emergency vehicles to enter through removable bollards. In this photo, removable bollards placed diagonally through an intersection limit vehicular access though the area but still allow emergency vehicles to enter.

Figure 20-16.  Photo. Traffic circles can be designed to accommodate large vehicles and emergency access without undue restrictions. This photo shows a two-lane traffic circle with landscaping all around it and an eighteen-wheel truck driving along the outer lane.

Figure 20-17.  Photo. The splitter islands should be raised and landscaped to prevent left-turning vehicles from taking a short-cut across the island. This photo shows a typical modern roundabout with a raised central island and raised splitter islands on each of the four approaches that help channel the vehicles into the roundabout.

Figure 20-18.  Photo. These pavement markings at a median refuge delineate the crossing for motorists and cue sighted pedestrians as to the location of the roadway edge. In this photo, a crosswalk in front of a median has several interesting pavement markings. The edges of the crosswalk are defined by thick dashed lines across the roadway and triangles at the approach to the crosswalk from the pedestrian path. The raised median is painted with checkered squares to maximize visibility of the crossing.

Figure 20-19.  Photo. Pavement treatments can be applied to the entire traffic- calmed area or limited to specific street uses. In this photo, expensive residential housing surrounds an intersection that has Victorian-style pedestrian lamps and decoratively paved bricks to delineate the crosswalk areas at each leg of the intersection.

Figure 20-20.  PhotoIllustration. Model of a woonerf. This diagram contains several features of a typical woonerf. From the top, it has a bench around lighting column, an empty parking lot for space to sit or play, a bench, a plot with plants, and a tree, and a fence along the roadway, causing the road to narrow in certain areas and shift horizontally in others. The road is a private access road with no continuous curb, a private footway, no continuous pavement markings, and a use of varied paving materials.

Figure 20-21.  Photo. The distinctions between sidewalks and roadways are blurred in woonerfs. In this photo, there is a model of a woonerf, with houses along both sides of a narrow roadway with lots of turns, landscaping, and a sidewalk on the left side.

Figure 20-22.  PhotoIllustration. The conversion of a four-lane roadway — ;the elimination of one travel lane in each direction creates space for bicyclists. This figure has a “before” and an “after” image. In the “before” picture, from left to right, there is a 2.4 meter (8 foot) parking lane, a 3.0 meter (10 foot) and 3.3 meter (11 foot) travel lane in one direction, a 3.3 meter (11 foot) and 3.0 meter (10 foot) travel lane in the opposite direction, and another 2.4 meter (8 foot) parking lane. In the “after” picture, from left to right, there is a 2.4 meter (8 foot) parking lane, a 1.2 meter (4 foot) bike lane, a 3.03 meter (11 foot) travel lane in one direction, a 3.6 meter (12 foot) two-way-left-turn-lane, a 3.03 meter (11 foot) travel lane in the opposite direction, a 1.2 meter (4 foot) bike lane, and another 2.4 m eter (8 foot) parking lane. Both figures take up the same amount of total roadway width, 17.6 meters (58 feet).

LESSON 21

Figure 21-1.  Photo. Utility work in bike lanes can often be accomplished without blocking the entire lane.  The maintenance truck in this photo has coned off a portion of the roadway but has left a reasonable amount open for bicycle traffic.

Figure 21-2.  Photo. Example method to create passageways for pedestrians during construction. This diagram shows two methods for creating pedestrian passageways during the construction phase.  The first method is to add temporary ramps from the sidewalk to the roadway on either side of the construction site and cone off a portion of the roadway for pedestrian use. The second method is to put a sign that reads “SIDEWALK CLOSED USE OTHER SIDE” on both sides of the construction site, well in advance of the closed sidewalk area. Both methods include a “SIDEWALK CLOSED” sign located directly in front and in back of the construction area.

Figure 21-3.  Photo. Sidewalk closure and pedestrian detour example. This figure illustrates an example of crosswalk closures and pedestrian detours. 

This figure shows a vertical two-lane roadway with one lane in each direction intersecting two horizontal roadways. Black arrows on the vertical roadway indicate that traffic is one lane in each direction. The opposing lanes on all three roadways are shown separated by a solid double yellow line. Vertical and horizontal sidewalks identified as thick white lines bordered by narrow black lines are shown on both sides of the vertical and horizontal roadways. Crosswalks, shownrepresented by parallel solid white lines, are shown extending across all roadways at all the intersections. Solid white lines are shown extending across the approach lanes in advance of the crosswalks at each intersection.

At the bottom of the figure and to the right of the northbound travel lane and south of the lower horizontal roadway, a black inverted "T" is shown denoting a sign. The sign is shownappears as a diamond-shaped orange sign with a black border and the words "ROAD WORK AHEAD" in black and labeled optional. On the north side of the lower horizontal roadway and to the right and just north of the sidewalk, a horizontal rectangular white sign with a black border is shownappears with the words "SIDEWALK CLOSED AHEAD" and "CROSS HERE" in black above and below a left-pointing black arrow. Beyond this sign, a horizontal rectangular white sign with a black border and the words "SIDEWALK CLOSED" in black is shown in the middle of the sidewalk. This sign is shown directly in front of an orange and white diagonally striped Type III3 barricade, which is shown in front of a vertical rectangle with black and white diagonal stripes, denoting a work space, that is shown extendsing from the right side of the sidewalk to the right side of the vertical roadway. The work space is shown extendings to the south edge of the upper horizontal roadway and then to the right for a short distance, covering the area from the south side of the sidewalk along the south side of the upper roadway to the right edge of the upper horizontal roadway. To the left of the work space along the right edge of the northbound travel lane, a series of orange squares is shown, denoting channelizing devices, that is shown continuinge to the south edge of the upper horizontal roadway.

At the intersection of the vertical roadway and the upper horizontal roadway, black circle-and-arrow symbols are shown representing traffic control signals. Four symbols are shown outside of each corner of the intersection, and each is shown pointings to two directions facing the intersection.

On the south side of the upper horizontal roadway, to the left of the intersection with the vertical roadway, a Road Work Ahead sign is shown facinges eastbound traffic. On the west side of the vertical roadway, a horizontal rectangular white sign with a black border is shownappears in the middle of the sidewalk facing eastbound pedestrian traffic with the words "SIDEWALK CLOSED" and "USE OTHER SIDE" in black above and below a double-headed horizontal black arrow. The sign is shown on the short leg of the sidewalk that is shown enterings the southbound travel lane and is shown directly in front of two channelizing devices shown blocking the sidewalk and the crosswalk. Another of these signs is shownappears on the north side of the upper horizontal roadway to the right of the vertical roadway and facing southbound pedestrian traffic. It is shown on the short leg of the sidewalk that is shown enterings the westbound travel lane and is shown in front of two channelizing devices shownthat blocking the sidewalk and crosswalk.

On the south side of the upper horizontal roadway and to the right of the vertical roadway, the work space is shown continuinges. Just beyond the crosswalk, a sign assembly is shown facing eastbound vehicular traffic. It is shown composed of a diamond-shaped orange sign with a black border and a black symbol of a left-facing person walking above a horizontal rectangular orange plaque with a black border and the word "AHEAD" in black. The work space is shown continuinges and terminating with a Type III3 barricade at the east end. On the travel lane side of this barricade, a sign assembly is shown facing eastbound vehicular traffic. It is shown composed of a Walking Person symbol sign above a horizontal rectangular orange plaque with a black border and a diagonal black arrow pointing down and to the left. Back to back with this sign assembly, a horizontal rectangular white sign with a black border is shown facing westbound pedestrian traffic. It shows the words "SIDEWALK CLOSED" and "CROSS HERE" in black above and below a right-pointing horizontal black arrow. A leader arrow points to the white crosswalk lines shown across both lanes on the pavement with a note "Temporary marking for crosswalk lines (cross-hatching optional)."

On the north side of the horizontal roadway across from the temporary crosswalk markings, four signs are shown. The signs are shownappear between the sidewalk and the right edge of the westbound travel lane. At the far right, a sign assembly is shown composed of a Walking Person symbol sign above a horizontal rectangular orange plaque with a black border and the word "AHEAD" in black. Beyond this sign, adjacent to the near edge of the temporary crosswalk, another Walking Person symbol sign is shownappears above a horizontal rectangular orange plaque with a black border and a diagonal black arrow pointing down and to the left. On the sidewalk just beyond the temporary crosswalk, two back-to-back horizontal rectangular white signs with black borders are shown with the words "PEDESTRIAN CROSSWALK" in black.
Figure 21-4.  PhotoIllustration. Construction sign placement. Construction sign placement can be on a curb between the street and the sidewalk or in a planting strip between the street and sidewalk, so long as it does n’ot interfere with the effective walking and biking widths.

Figure 21-5.  PhotoIllustration. Pedestrian control. This figure is another example of a portion of a crosswalk that has been closed for construction. “CONSTRUCTION AHEAD” signs are placed on either approach to the construction zone and a barricade spans the full width of the sidewalk close to the construction zone. On one side of the image, an alternate route is provided around the construction site.

Figure 21-6.  FigureIllustration. Pedestrian control. This figure shows a close up of a crosswalk barricade sign placed on either end of a construction site. It also shows the design of a tunnel for pedestrian overhead protection, constructed out of 2 xby 4 framing, plywood, or wire mesh screening a minimum of 30 feet from the corner of the intersection. The design includes a bumper rail, hand rail, a reflectorized panel, amber clearance lights, and a height of at least 6 feet.

LESSON 22

Figure 22-1.  Photo. Courts have become less sympathetic to agencies that do not consider the needs of pedestrians and bicyclists. The photograph shows a spalled and crumbling sidewalk along a residential street. Ramps down to the street look treacherous and unsafe.

Figure 22-2.  Photo. Bridges are a recurring theme in many tort liability claims. This photograph shows a large truck crossing a bridge and occupying the entire width of the travel lane. A narrow sidewalk is shown on the bridge, but bicyclists do not appear to be well accommodated.
Figure 22-3.  Photo. The needs of all users, young and old, should be considered in transportation planning and design. The photograph shows two young girls playfully running across a street in an unmarked crosswalk.
Figure 22-4.  Photo. Example of a sidewalk ending at a bridge abutment with no warning or alternate path. The photograph shows a sidewalk that ends at a bridge abutment, with no warning or routing signs for pedestrians. A person is standing at the end of the sidewalk, peeking around tohe bridge abutment to determine if there is oncoming traffic.
Figure 22-5.  Photo. The An assessment of potential liability is the first step toward a proactive position. The photograph shows a narrow country road with two-way traffic. The shoulder of the road is paved, and a cyclist is riding on the paved shoulder. A cargo truck is passing the cyclist, giving space to the rider.

Figure 22-6.  Photo. Use of signing to warn motorists and pedestrians of the potential hazard posed by vehicle mirrors hazard due toon narrow bridge sidewalks. The photograph shows a busy roadway with several large trucks towing recreational campers. There is a sidewalk on both sides of the road when crossing a bridge, but the sidewalks have not been given adequate clearance from the travel lanes. A warning sign at the beginning of the bridge shows a symbol of a vehicle mirror striking a pedestrian with the text “VEHICLE MIRROR HAZARD”.
Figure 22-7.  Photo. Example of spot improvement postcard used to identify roadway hazards. This photograph shows a postcard that is used to identify and report road maintenance issues. The card identifies the type of problem, the location, a description for why it is a problem, and an area to describe what the reporter thinks should be done about the problem.
LESSON 23

Figure 23-1.  Bar Chart. Walking and bicycling shares of urban travel in North America and Europe, 1995. This chart shows the percent of urban travel by walking and bicycling. The following percentages apply for each country: United States, 6% percent walk and 1% percent bike; Canada, 10% percent walk and 2% percent bike; England and Wales, 12% percent walk and 4% percent bike; France, 24% percent walk and 4% percent bike; Italy, 24% percent walk and 4% percent bike; Switzerland, 24% percent walk and 10% percent bike; Germany, 22% percent walk and 12% percent bike; Austria, 28% percent walk and 9% percent bike; Sweden, 29% percent walk and 10% percent bike; Denmark, 21% percent walk and 20% percent bike; and Netherlands, 18% percent walk and 28% percent bike.
Figure 23-2.  Photo. Zebra crossing in London, United Kingdom with zigzag approach markings and Belisha beacons. This photograph shows a pedestrian crossing with continental-style pavement markings, a median refuge island, and small posts with a globe that glows when activated by pedestrians (bBelisha beacon).
Figure 23-3.  Photo. Pedestrian pushbutton for pelican signals in Great Britainthe United Kingdom. The photograph shows a pedestrian pushbutton that has the text “PEDESTRIANS PUSH BUTTON AND WAIT FOR SIGNAL OPPOSITE”. The pushbutton also has symbols for a standing man (“WAIT”) and a walking man (“CROSS WITH CARE”).
Figure 23-4.  Photo. Pedestrian signal with red “standing man” (shown) and green “walking man.” The photograph shows a pedestrian signal in which a red standing person is shown to indicate that pedestrians are to wait to cross.
Figure 23-5.  Photo. Toucan crossing in Great Britain provides separate pedestrian and bicyclist signal indications where trail crosses the road. This photograph shows the crossing configuration where a shared use path crosses a roadway. In the crossing, separate paths are designated for bicyclists and pedestrians.
Figure 23-6.  Photo. Pedestrian messages on pavement in London, EnglandUnited Kingdom. The photograph shows a marked pedestrian crosswalk with a text message “LOOK RIGHT” painted on the pavement surface right next to the curb. Several people are crossing in the crosswalk and two vehicles are waiting in back of the crosswalk.
Figure 23-7.  Photo. Animated eyes display used in conjunction with pedestrian signal. The animated eyes display has two lighted blue eyes at the top of the box, a hand (not yet flashing) on the left side, and Light Emitting Diode lights outlining a pedestrian on the right.

Figure 23-8.  Photo. Pedestrian mall in Munster, Germany. This photograph shows a street in Germany that operates as a pedestrian mall during daytime areas. Many pedestrians can be seen crossing or walking in the street and a bicyclist is crossing the street.
Figure 23-9.  Photo. Bicycle path in The Netherlands parallels the high-speed roadway. The photograph shows a bicycle path that parallels the main road. There is physical separation between the road and bike path with has been planted with grass.
Figure 23-10.  Photo. Typical bicycle lanes in The Netherlands have red pavement color and are wide enough for two bicyclists. This photograph shows a wide bicycle lane that has a red pavement color. Three bicyclists are shown riding single file in the lane, with another dismounted bicyclist in the foreground of the photo.
Figure 23-11.  Photo. Bicycle lane markings carried through an intersection in The Netherlands. The photograph shows dashed bike lane stripes in the middle of an intersection. The dashed bike lane stripes are provided to show the preferred travel path to bicyclists.
Figure 23-12.  Photo. Bicycle signal used in Amsterdam, The Netherlands. The photograph shows a bicycle signal with a bike symbol and an arrow. The bicycle signal is considerably smaller than a standard traffic signal and is mounted on a mast arm pole.
Figure 23-13.  Photo. Sidewalk-based bicycle path used in Germany. This photograph shows a sidewalk based bike path in Germany. The bike path is separated from the vehicle travel lanes by a curb and has a slightly higher elevation. The sidewalk is immediately adjacent to the sidewalk bike path and has a different surface texture and material.
Figure 23-14.  Photo. Shared bus and bicycle lane in Germany. The photograph shows a travel lane in Germany being shared by a bus and a bicyclist. Pavement markings in the lane have the text “BUS” on the left side of the lane (inside of the road) and a bike symbol on the right side of the lane (outside of the road).
Figure 23-15.  Photo. Example of bicycle shelters located at a transit station in Germany. The photograph shows a bicycle parking area at a transit station in Germany. The bike parking has a covering of steel frame and glass to protect bikes from weather elements.
Figure 23-16.  Photo. Narrow contraflow bicycle lane in Cambridge, England. The photograph shows a contraflow lane that is separated from the motor vehicle travel lane by a wide solid stripe. A double stripe has been painted between the curb and the bike lane. Two bicyclists are riding in the bike lane counter to motor vehicle traffic flow.
Figure 23-17.  Photo. Bicycle trail on an abandoned railroad right-of-way south of York, England. The photograph shows numerous bicyclists riding on a gravel path surrounded by grass and low vegetation.
Figure 23-18.  Photo. The Eentrance to this bicycle trail is designed to restrict entry to motor vehicles. The photograph shows a bicyclist going through a narrow entrance to a shared use path. A gate extends across the path with the exception of an opening for bikes. A sign showing a bike symbol is displayed at this narrow opening.
LESSON 24

Figure 24-1.  Photo.  Comprehensive bicycle and pedestrian programs include more than bike lanes and sidewalks. The photograph shows a young child being handed traffic safety education materials in a classroom setting.
Figure 24-2.  Photo. Comprehensive bicycle and pedestrian programs bring together a variety of stakeholders. The photograph shows five adults sitting around a table and discussing issues. All people are intently listening to the person speaking.
Figure 24-3.  Photo. Safety education programs are essential for young children. The photograph shows two young children on bikes being instructed by a standing adult. The adult and children appear to be standing in a bike safety course.
Figure 24-4.  Photo. Target safety messages to key audiences through various media. The photograph shows an advertising plaque on a transit bus. The plaques shows a picture of vehicles on a road with a bicyclist with a text message “BICYCLISTS AND MOTORISTS: SHARE THE ROAD TOGETHER”.
Figure 24-5.  Photo. The National Highway Traffic Safety Administration’s  Resource Guide can be used to improve existing traffic laws. The photograph shows a CD-ROM entitled “Resource Guide on Laws Related to Pedestrian and Bicycle Safety.” The Department of OTransportation and National Highway Traffic Safety Administration logos are seen on the front of the CD-ROM.
Figure 24-6.  Photo. Police bicycle patrols are effective at outreach and crime prevention. The photograph shows two uniform bicycle patrol officers stopped and talking with two young girls.
Figure 24-7.  Photo. Vehicle license plates that promote sharing the road with bicyclists. The photograph shows different styles of state vehicle license plates that have the “SHARE THE ROAD” message as part of the license plate. The license plates are from the states of Texas, Florida, and Ohio.
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