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Designing Intersections for

Transit

a.k.a. “Geftting the Bus through the
Signal”






Minimize
Person Delay,

Maximize
Safety


Presenter
Presentation Notes
The basic metrics we use in transportation engineering have for decades poured out from LOS, which makes the chief incentive of the traffic engineer to reduce vehicle delay. LOS creates a perverse incentive for pushing non-car users to the sidelines, even though walking / biking / transit have far greater capability to move people at a large scale in urban places.
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Presenter
Presentation Notes
When we talk about the relationship between signals and the street, the grounding principle is that we’re making decisions based on how to move the most number of people safely and efficiently through congested nodes in the network.

So think of an intersection…


Minimize Person Delay,
Maximize Safety

LOS D

(45 seconds of delay)

X

20 vehicles

900 seconds
ofdelay



Presenter
Presentation Notes
When we talk about the relationship between signals and the street, the grounding principle is that we’re making decisions based on how to move the most number of people safely and efficiently through congested nodes in the network.

So think of an intersection…
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Presentation Notes
When we talk about the relationship between signals and the street, the grounding principle is that we’re making decisions based on how to move the most number of people safely and efficiently through congested nodes in the network.

So think of an intersection…


Minimize Person Delay,
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Presentation Notes
When we talk about the relationship between signals and the street, the grounding principle is that we’re making decisions based on how to move the most number of people safely and efficiently through congested nodes in the network.

So think of an intersection…


1l
=-ijib R A g ~

V77



Presenter
Presentation Notes
And in freeing ourselves from minimizing vehicle delay, we unlock opportunities to improve safety. Instead of just trying to process traffic and designing for peak hours…
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Prioritize for
Reliability


Presenter
Presentation Notes
Second principle – travel time is important, but the predictability of travel time is much more important for transit.


Reliability Maftters for Riders

Max. Wait Time: 10 min Avg. Wait Time: 5 min
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18min

Max. Wait Time: 18 min Avg. Wait Time: 8 min


Presenter
Presentation Notes
It’s important for riders.

Think of a bus with 10 minute headways. Assuming that passengers arrive evenly, the average riders waits 5 minutes.

But if one of the buses becomes delayed, that delay cascades. Let’s say the first bus arrives at a stop after 18 minutes, and the bus behind it starts to speed up. So one is full, but the next is empty and arrives early.

So the next bus after that has to pick up more passengers from the early bus, and so on and so forth. Not only does the max wait time go up for some riders, but the average now goes up for all.

This means missed transfers, and frustrated riders, and diminishing service.
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Reliability Matters for Operators

18min 1min 13min


Presenter
Presentation Notes
“More Buses” … “More Costs”
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Reliability Matters for Operators

18min 8min 1omin

Unreliable Service means LESS service

10min


Presenter
Presentation Notes
“More Buses” … “More Costs”
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Reliability Matters for Operators

8min 10min 8min 8min 10min

Unreliable Service means MORE buses


Presenter
Presentation Notes
“More Buses” … “More Costs”


Combine Signals
& Dedicated
Lanes
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Presenter
Presentation Notes
Again, to emphasize, the trick with reliable transit is getting to the signal, and then getting through the signal. Signal treatments are one piece of the puzzle, and combining signal priority with geometric priority amplifies the benefits of both. Give transit space and time to be successful.


Separate
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Presenter
Presentation Notes
The key goal of signal design is the maximize safe and organized movement through congested and chaotic nodes. So using signal phasing and timing, along with tight geometry, is a crucial tool in the toolbox

And perhaps as important as separation, combine complementary movements. People walking, biking, and riding transit thru can move together, and can benefit from a head start where vehicles are turning. Capture efficiency by combining compatible movements, and maximize safety by separating conflicting movements.
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Presenter
Presentation Notes
The key goal of signal design is the maximize safe and organized movement through congested and chaotic nodes. So using signal phasing and timing, along with tight geometry, is a crucial tool in the toolbox

And perhaps as important as separation, combine complementary movements. People walking, biking, and riding transit thru can move together, and can benefit from a head start where vehicles are turning. Capture efficiency by combining compatible movements, and maximize safety by separating conflicting movements.


Dedicate, then
Filter






Presenter
Presentation Notes
This is 3rd Avenue in Seattle, which carries more than 200 buses per hour at peak, and serves 50,000 daily boardings.

It’s dedicated to buses only at peak, but at other hours uses network management to maintain bus priority. Private vehicles can drive for one block at a time, and then are forced to turn at every block.
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Presenter
Presentation Notes
Local access is maintained, but the priority mode of the street is transit. This continuous filtering keeps people moving while serving things like business access.


Prioritize 1n
Context
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Intersection Design Tools
... for letting the bus go straight
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| . Especioliy Gbplicoble at pull-out stops or
Queve Jump congested intersections

Lane « Requires signalization
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Queue Jump Lanes
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Presenter
Presentation Notes
The lane can be configured at a stop or just a congested approach, at can be as long as the regularly occurring queue.

The signal can use a transit signal head to eliminate confusion, especially if right turns are permitted at the location.


« Where right turns are low to moderate but
cannot be prohibited

Operational benefits are for vehicles

Shared Right Turn \
. « Separate movements where ped volumes
/ Transit Lane are moderate or high



@ Shared Right-Turn Lane



Presenter
Presentation Notes
This Shared Right from Denver was selected in part because the location has an existing curb extension preventing use of a right turn pocket, but the turn counts are low enough that the bus is generally not caught in congestion. The main source of delay was peak-hour congestion, so providing the dedicated bus lane on approach is the key priority measure.


Right Turn Pocket

Separate turns from thru transit & reduce
delay

Lengthen pedestrian crossing distance
Longer signal phasing / cycle

May increase safety / comfort of protected
bike lanes



Right Turn Pocket
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Transit
Approach Lane

Congested “trouble spots”: high turn
counts, bicycle intersections.

Can be lengthened for longest regular
queue

May be configured in any lane.



Seattle, WA



Dropped Transit
Lane

« Moderate turn volumes

« Right- and Left-turns are balanced

« Operational benefits accrue to vehicles
primarily



Intersection Design Tools
... for furning the bus



Curb Extensions
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Presenter
Presentation Notes
Good for pedestrians.

Good for traffic operations – shortens crossing distance, allows tighter signal timing.

But can be challenging for bus turns



« Effective radius # Curb radius

Turn Radii



« Removing parking at corners can

Daylighting increase effective radius
* May increase turn speeds


Presenter
Presentation Notes
Typically, if the receiving lane width grows especially, 


Channelized . Allow turning vehicles to use part of
Center Line approach lane / median



Recessed
Stop Bar



« Tighter turn geometry, especially on

Turn Wedge minor-to-major streets
« Allows for emergency vehicles easily



Presenter
Presentation Notes
In NYC, this is a recent interim treatement


Turn Wedge & Hardened
Center Line

4 & Hill Los Angeles
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Mountable Curb Extension
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Testing Intferim Treatments



Presenter
Presentation Notes
This example is from San Jose, where they’ve just installed protected bike intersections, and they tested the geometry in the field using cones.

As you can see, the recessed stop bar allows the bus to make the turn, and the geometry works.
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