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Bus Concepts 
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Bus Priority Treatments
Bus Preferential Treatments at Intersections
  When buses operate in mixed traffic, the interference decreases bus speeds and lowers overall bus-vehicle and person capacity. The bus preferential treatments described in this section compensate by removing or reducing sources of delay, increasing bus speeds. When considering bus preferential treatments, the total change in person delay (both for passengers in buses and for motorists) should be taken into account. Bus priority treatments provide faster, more reliable bus operations, improving passenger quality of service.
Single Priority 
Bus-signal priority measures at signalized intersections include passive systems, which are pretimed treatments adjusted manually to determine the best transit benefit while minimizing the effect on other vehicles, and active systems, which adjust the signal timing after sensing the arrival of a bus. Table (1) lists the most common bus-signal priority systems at intersections. Bus-signal priority measures can be passive (pretimed) or active (operated when a bus is detected).

Table (1): Bus Signal Priority System.
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        Active priority should be implemented only at intersections operating at less than capacity, so that the changes to signal timing whenever a bus passes through the intersection do not worsen the intersection LOS. Automated systems that do not require bus driver intervention are preferable, since drivers might not always remember to activate the system. When coupled with two-way data communication and automatic vehicle location (AVL) equipment, on-bus signal priority systems can be set to activate signal priority only when a bus is behind schedule.

Queue Bypass
Queue bypasses allow buses to avoid queues of vehicles (such as those that develop at signalized intersections or freeway ramp meters) by providing a special lane. Queue bypass lanes can be shared with carpools and van pools.

Queue Jump
Queue jumps allow buses to move past long queues of vehicles at signalized intersections by using right-turn lanes or long off-line bus stops. Buses are exempted from any right-turn requirements at the intersection. Queue jumps allow buses to bypass long queues of vehicles at signalized intersections.
A special right-lane signal provides a green indication for a brief time before the green for the adjacent general traffic lanes. The bus then exits the right lane and merges into the lane to the left, ahead of the other traffic still stopped for the signal.
Alternatively, the bus can pull into the right-turn lane on a red signal and proceed to a farside off-line bus stop on green, avoiding the delay behind the queue in the regular lanes of the intersection.

Curb Extensions
Where streets have curbside parking and high traffic volumes, it may not be desirable for a bus to pull to the curb to stop, because it must then wait for a gap in traffic to pull back into the travel lane. In these situations, the curb can be extended into the parking lane so that buses can stop in the travel lane to pick up and discharge passengers. The additional area curbside can provide a clear area to load and unload wheelchair passengers in compliance with the ADA, to provide a bus shelter where otherwise there would not have been enough space, and to provide more room for passengers waiting for the bus. Curb extensions also can create more on-street parking, as the area before the bus stop, previously used for buses to pull to the curb, now can be used for additional parking. If there are bicycle lanes, they can be routed around the curb extension; but this can introduce potential bicycle- pedestrian conflicts. At intersections, curb extensions benefit pedestrians by reducing the width of street to cross.




Boarding Islands
Significant parking activity, stopped delivery vehicles, heavy right-turning traffic volumes, and other interferences often slow traffic in the right lane of a street with multiple lanes in the same direction. In these situations, buses might be able to travel faster in the lane to the left. Boarding islands allow bus stops between travel lanes; buses then can remain in a faster lane without merging to the right before every stop. However, pedestrian safety must be addressed in conjunction with boarding islands.


Person -Delay Considerations
In many cases, providing transit priority involves tradeoffs among the various users of a roadway. A bus queue jump at a traffic signal, for example, provides a time-saving benefit for bus passengers but causes additional delay for motorists, their passengers, bicyclists, and some pedestrians. Any consideration of transit priority measures should include the net change in person delay to all roadway users as a result of the priority treatment. Of course, other factors, such as cost, change in transit quality of service, and local policies encouraging transit use, also should be considered. Table (2) summarizes the advantages and disadvantages of the bus preferential treatments.


















Table(2): Comparison of Bus Preferential Treatments.
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__ Treatment Advantages Disadvantages
Signal Priority Reduces delay « Risks interrupting coordinated traffic signal
Improves reliability operation
« Risks lowering intersection LOS, if intersection
is close to capacity
* Requires ongoing interjurisdiction coordination
« Buses on cross streets may incur added delay
o greater than the time saved by the favored route
Queue Bypass Reduces delay from queues at ramp * Bus lane must be available and longer than the
meters or other locations back of queue
Queue Jump Reduces delay to queues at signals « Right lane must be available and longer than
Buses can leapfrog stopped traffic the back of queue
* Right-turn or special transit signal required
* Reduces green time available to other
intersection traffic
* Bus drivers must be alert for the short period of
priority green time
Curb Reduces delay due to merging back into |« Requires at least two travel lanes in bus
Extensions traffic direction of travel to avoid blocking traffic while
Increases riding comfort because buses passengers board and alight
don't need to pull in and out of stops « Bicycle lanes require special consideration
Increases on-street parking by eliminating
need for taper associated with bus
pullouts
Increases space for bus stop amenities
Reduces pedestrian street crossing
i distances B
Boarding Increases bus speed by allowing buses to| »  Requires at least two travel lanes in bus
Islands use faster-moving left lane direction of travel and a significant speed
difference between the two lanes
* Requires more right-of-way than other
treatments
Pedestrian and ADA accessibility, comfort, and
safety issues must be carefully considered
Parking Increases bus and auto speeds by « May significantly impact adjacent land uses
Restrictions removing delays caused by automobile (both business and residential)
. parking maneuvers | »_Requires ongoing enforcement
Bus-Stop Uses existing signal progression to bus’ |« May increase walking distance for passengers
Relocation advantage transferring to a cross-street bus
Turn Restriction| «  Increases bus speed by eliminating need Potentially lowers intersection LOS
Exemption for detours to avoid turn restrictions » _Safety issues must be carefully considered
Exclusive Bus Increases bus speed by reducing sources | «  Traffic and parking effects of eliminating a
Lanes of delay travel or parking lane must be carefully

Improves reliability
Increases transit visibility

considered
Requires ongoing enforcement

Source: Portland Office of Transportation (77).





image3.jpeg
.II.IIII
e ew 1 QQI\




image4.jpeg
Treatment | Description
Passive Priority
Adjust cycle length Reduce cycle lengths at isolated intersections
Split phases Apply multiple phases while maintaining original cycle length
Areawide timing plans Preferential progression for buses through signal offsets
Bypass metered signals Buses use special reserved lanes, special signal phases, or are rerouted
to nonmetered signals
Active Priority?
Phase extension Increase phase time
Early start Reduce other phase times
Special phase Addition of a bus phase
Phase suppression Skipped nonpriority phases
Preemption (unconditional) Bus phase begins when all other intervals are satisfied
Preemption (conditional) Same as above except certain conditions are used to determine when
the bus phase should begin
Note:

a Occurs after bus detection.

Source: Bullard and Nungesser (10).






