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3 Signal Operations and Operational Approval

3.1 Operational Approval

Traffic signal operational approvals come in two forms:

e State traffic-roadway engineer (STRE)
e Region traffic engineer (RTE)

The STRE can approve any operation on state highways. The STRE has delegated some
authority to the RTE. For more information on what design features require STRE or RTE
approval, see the ODOT Traffic Manual. The ODOT Traffic Manual also contains valuable
information on many ODOT traffic policies, including the process for obtaining the necessary
traffic signal operational approvals. The ODOT Traffic Signal Policy and Guidelines also
contains information on signal operations and approvals. These two documents can be viewed
online at the engineering manuals website.

Region traffic is responsible for processing any necessary signal operational approvals:

e AllRTE approvals are completed by region traffic
e All requests for STRE approval are submitted by region traffic to the STRE for
completion.

The signal designer is responsible for obtaining a copy of the operational approval and
designing the signal according to the requirements as stated within. Contact either the region
traffic section or the traffic-roadway section to obtain a copy of the operational approval. STRE
operational approvals, both final signed approvals and current requests in the queue, can also
be accessed from the traffic approvals website.

The signal designer needs the operational approval(s) before design work is started.
Operational approvals generally come in the form of a letter which will outline specific
constraints and parameters to be used in the design of the traffic signal. They are typically
accompanied by an engineering study and the preliminary signal operations design (PSOD)
form. This form provide a quick glance summary of the operational requirements, which is
useful during the design process. The full engineering study is available upon request if more
in-depth information regarding the operational requirements is desired. See section 3.10 for
examples of operational approvals.

NOTE: The operational approval is not the design approval of the plans. See chapter 2 for
information on design approval.

L 4
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The operational approval letter and/or PSOD form contains the following information, as
applicable to the project:

e Specific location (highway, milepoint, county)

e Number of lanes & lane use for each approach

e Normal phase rotation

e Crosswalk closures

e Opening of existing closed crosswalks

e Traffic signal communications (Interconnect)

e Emergency preemption

e Railroad preemption

e Transit priority

e Other unique requirements (e.g. the signal at 1*t and Main must be removed before the
construction of a new signal at 2" and Main)

It is critical that the signal design, roadway geometry, signing, and striping at the intersection
match the requirements shown in the operational approval. Any discrepancies between the
design plans and the operational approval must be resolved by either a revision to the
operational approval or by modifying the design plans.

r ]

NOTE: Failure to have an operational approval or failure to have a signal plan that
matches the operational approval is a fatal flaw and will result in major delays to the
project.

3.2 Number of Lanes and Lane Use

The number of lanes and lane use needed for each approach of the intersection will be detailed
in the engineering study and shown in the PSOD form that accompanies the STRE or RTE
operational approval letter. Depending on the type of project, projected traffic volumes, and
phasing requirements, there are a couple of options:

¢ No change to the existing number of lanes,

¢ No change to the existing number of lanes, but a change to the existing lane use,
¢ Increase in the existing number of lanes; or

e Decrease in the existing number of lanes.

If changes to the number of lanes are necessary on the project, it is important to be in
communication with the roadway designer early in the design process as the roadway design is
the foundation of the signal design. Also, communication with the striping designer and the
sign designer will be important.

If changes to existing lane use (but not to the existing number of lanes) are necessary on the
project, it is important to be in communication with the striping designer and the sign designer
early in the design process as these types of changes usually necessitate the need for a striping
plan and a signing plan.
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3.3 Normal Phase Rotation

A basic understanding of traffic operations and phasing is required to design a traffic signal.
For more detailed information, consult the following resources:

e State traffic operations engineer
¢ Region traffic operations engineer
e ODOT Traffic Signal Policy and Guidelines

The phasing of the traffic signal is shown on the signal plans. Figure 3-1 shows the standard 8-
phase signal configuration used on the state highways and Figure 3-2 shows the corresponding
ring & barrier diagram. The standard 8-phase signal configurations have the following
characteristics:

e DProtected left turns are odd numbered phases (91, 93, 85, and o7).

e Through movements and permissive right (or left turns) are even phases (92, 94, 96, and
28). Phase 6 is mainline northbound (or westbound).

e Pedestrian phases are even phases corresponding to the compatible through phase (ped
2, ped 4, ped 6, and ped 8).

¢ The mainline through phases are 2 and 6, with left turn phases 1 and 5. The sum of the
phases for each mainline approach equals 7 (2+5=7, and 1+6=7).

e The side street through phases are 4 and 8, with left turn phases 3 and 7. The sum of the
phases for each side street approach equals 11 (4+7=11, and 3+8=11).

Figure 3-1 | Standard 8-Phase Signal Configuration
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3.3.1 Ring and Barrier Diagram

Modern U.S. practice for signal control organizes phases by grouping them in what is called a
ring and separating the crossing or conflicting traffic streams with time between when they are
allowed to operate, either by making the movements sequential or adding a barrier between the
movements.

A ring consists of two or more sequentially timed and individually selected conflicting phases
arranged so as to occur in an established order. In ring A of the normal phase rotation diagram
shown in Figure 3-2, phase 1 must terminate prior to phase 2, which must terminate prior to
phase 3, which must terminate prior to phase 4, which must terminate prior to returning to
phase 1. The majority of traffic signals use two rings.

Barriers assure there will be no concurrent selection and timing of conflicting phases for traffic
movement in different rings. Both ring A and ring B cross the barriers simultaneously to select
and time phases on the other side. These barriers separate the mainline phases (o1, 5, 92, and
26) from the side street phases (93, 97, 94, and 8). In this example, phase 2 and 6 must
terminate at the same time before the next phases (93 and ©7) can be serviced. Similarly, phase 4
and phase 8 must terminate at the same time before the next phases (o1 and @5) can be serviced.
There is no barrier between phases 1 & 5 and 2 & 6; therefore, phase 1 and 5 do not have to
terminate at the same time. If phase 1 terminates prior to phase 5, the next phase in ring A may
be serviced (phase 2), resulting in phase 2 and 5 being serviced together. Using this same logic,
compatible phases can be determined. For example: phase 1 may operate concurrently with
phase 5 and phase 6 (but not with phase 2 which is in the same ring as phase 1, and not with
any phases located beyond the barrier: 3, 4, 7 & 8), phase 2 may operate concurrently with phase
5 and phase 6 (but not with phase 1, 3, 4, 7, & 8), phase 8 may operate concurrently with phase 3
and phase 4 (but not with phase 7, 1, 2, 5, & 6).

Figure 3-2 | Standard 8-Phase Ring and Barrier Diagram
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NORMAL PHASE ROTATION
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When reading a ring and barrier diagram, vehicular movements drawn with solid lines do not
have any conflicting movements associated with them. In Figure 3-2 that would be phases 1, 3,
5,7, and thru movements for phase 2, 4, 6, 8. Vehicular movements drawn with large dashed
lines have conflicting movements associated with them that require the motorist to yield during
a green indication (permissive movement). In Figure 3-2 that would be the right turn movement
for phases 2, 4, 6, and 8 (the conflicting movement that the right turn must yield to is the
associated pedestrian phase). Pedestrian movements are drawn with small dashed lines with
dual arrow heads, because pedestrians can move either direction in a crosswalk. Barriers are
indicated by dual vertical lines.

Depending on the operational requirements of the traffic signal, there can be many variations to
the phasing and signal timing, and some of these variations might change by time-of-day or
day-of-week. It is important to obtain the current STRE or RTE approval and to work with the
region signal operations engineer regarding proper phasing. If the project has a signal that will
have multiple signal timing configurations based on time-of-day/day of week, only the ring and
barrier diagram that will be used the majority of the time is shown on the plan sheet (multiple
normal phase rotation diagrams are NOT shown on the plan sheet).

NOTE: The main purpose of the ring and barrier diagram is to clearly show which
movements are compatible and which movements require conflict monitoring. This
diagram is critical for developing proper signal timing and the proper conflict monitor
configuration. See chapter 20 for conflict monitoring information.
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3.3.2 Flashing Yellow Left Turn Arrow

The flashing yellow arrow display is the current standard for protected/permissive left turn
movements. The permissive phase is shown in the opposing through phase box and labeled
“FY”. See Figure 3-3.

Figure 3-3 | Ring and Barrier Diagrams: Flashing Yellow Left Turn Arrow
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3.3.3 Flashing Yellow Left Turn Arrow with Negative
Ped

Flashing yellow arrow with negative ped refers to timing that restricts the permissive left turn
(flashing yellow arrow) from being served if the pedestrian phase crossing the lane used by the
permissive left turn is active (active ped phases options include: 1.) The walk indication only, 2.)
The walk indication and a portion of the flashing don’t walk indication, or 3.) The walk
indication and the entire flashing don’t walk indication). For example, if pedestrian phase 2 is
displaying the walk indication (or flashing don’t walk indication), the phase 1 left turn
indication will display a solid red arrow.

The flashing yellow arrow negative ped timing feature is NOT shown in the ring and barrier
diagram as it is not a conflict that results in inappropriate signal operations if the flashing
yellow arrow and pedestrian phase are served together (MUTCD section 4D.17 paragraph 04
allows a permissive left turn phase and the pedestrian phase crossing the lane used by the
permissive left turn to be active at the same time). See Section 3.3.2 for how to show the ring
and barrier diagram.
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3.3.4 Vehicle Overlap Phases

Overlap phases are typically associated with right turns and become beneficial when right turn
traffic volumes are high. They may also be used in other circumstances to address unique
intersection geometry or improve signal timing efficiency.

An overlap phase is assigned to “parent phases” such that whenever the parent phase is green,
the overlap phase is also green. As shown in Figure 3-4 below, the parent phases for a right turn
overlap are the adjacent thru phase (side street thru phase 8) and the non-conflicting left turn
phase (mainline left turn phase 1). The overlap phase is shown in each parent phase box and
labeled with the appropriate letter (A, B, C, D, etc.). Below the ring and barrier diagram in text,
the overlap parent phases are listed.

Figure 3-4 | Ring and Barrier Diagrams: Overlap Phases
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3.3.5 Negative Ped Overlap Phases

Another common overlap phase is called a negative ped overlap. This is used with a right turn
overlap when there is a conflicting pedestrian phase (the pedestrian phase located to the right of
the right turn lane). A negative ped overlap phase will restrict the right turn green arrow from
being served when the conflicting pedestrian phase is active (walk indication and flashing don’t
walk indication).

Negative ped overlaps are shown by separating out the two possible conditions in the ring and
barrier diagram. Below the ring and barrier diagram in text, the negative ped overlap phase is
defined. See Figure 3-5.

Note: A negative ped overlap phases is NOT the same as a negative ped used with flashing
yellow arrow. See Section 3.3.3 for information about flashing yellow arrow with negative

ped.

Figure 3-5 | Ring and Barrier Diagrams: Negative Ped Overlap Phases
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3.3.6 Pedestrian Overlap Phases

Pedestrian overlap phases are typically used when the geometry of the intersection allows the
pedestrian crossing to be served by 2 (or more) phases, which can decrease the amount of wait-
time for the pedestrian.

The pedestrian overlap phase is assigned to “parent phases” such that whenever the parent
phase is green the overlap pedestrian phase is also active (when the pushbutton has been
activated). As shown in Figure 3-6 below, the parent phases for a pedestrian overlap that
crosses a signalized right turn lane are the non-conflicting mainline left turn phase (phase 1)
and the non-conflicting side street thru phase (phase 4).

The pedestrian overlap is shown in each parent phase box and labeled with the appropriate
letter (Ped A, Ped B, Ped C, Ped D, etc.). Below the ring and barrier diagram in text, the
pedestrian overlap parent phases are listed. See Figure 3-6.

Figure 3-6 | Ring and Barrier Diagrams: Pedestrian Overlap Phases

Note:Vehicle overlaps and pedestrian overlaps
are independent of each other (Vehicle Overlap
Jjust labeled “A” and Pedestrian Overlap labeled “Ped A”)

NORMAL PHASE ROTATION
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the ring & barrier diagram
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3.3.7 Split Phases/Exclusive Phases

Split phasing describes an operation where all movements on one approach are served prior to
all movements on the opposing approach. This is typically used if the geometry of the
intersection, traffic volumes and/or crash history creates a conflict with normally non-
conflicting movements. Split phasing requires STRE operational approval. Use of split phasing
requires specific signal indications depending on the lane use. See chapter 5 for signal head
layout examples.

Split phases may be shown as either sequential without a barrier or sequential with a barrier.
See Figure 3-7. However, there are cases where exclusive phases shall be shown with a barrier
to avoid confusion. See Figure 3-8.

Figure 3-7 | Ring & Barrier Diagrams: Exclusive Phases That Can be Shown With or Without a
Barrier
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Figure 3-8 | Ring & Barrier Diagrams: Exclusive Phases That Shall be Shown With a Barrier
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3.3.8 Incompatible Left Turn Phases

Opposing left turn phases are typically compatible, however if the intersection geometry cannot
accommodate the truck turning templates from opposing left turns concurrently, then the left
turning phases must be separated from each other (either by split phasing - see section 3.3.7, or
by lead-lagging the left turn phases and maintaining separation between them). If the lead-lag
method is used, it is shown by a physical separation of the ring and barrier phase boxes. It may
also be noted in text, below the ring and barrier diagram, if extra emphasis is desired. See
Figure 3-9.

Figure 3-9 | Ring & Barrier Diagrams: Incompatible Left Turn Phases
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3.3.9 Multiple Intersections using a Single Controller

Two intersections are sometimes operated with a single controller if the intersections are very
close together. The intersection of a divided highway typically operates like two very closely
spaced intersections using a single controller. The ring and barrier diagram should combine
both intersections into one ring and barrier diagram, with each intersection’s cross street labeled
in the phase rotation boxes. See Figure 3-10, Figure 3-11, Figure 3-12.

Figure 3-10 | Ring & Barrier Diagrams: Multiple Intersections with a Single Controller, Example 1
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Figure 3-11 | Ring & Barrier Diagrams: Multiple Intersections with a Single Controller, Example 2
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Figure 3-12 | Ring & Barrier Diagrams: Multiple Intersections with a Single Controller, Example 3
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3.3.10 Dummy Phases

A dummy phase is defined as a phase that does not have an output, but is still used in the
controller software to achieve a certain operation. Typical applications are complex geometry
with overlaps (see Figure 3-13) and one-lane, two-way temporary traffic signals (see Figure
3-14). The movements (or all-red time clearance time, in the case of a one-lane, two-way
temporary traffic signal) are shown in the appropriate phase block. Below the ring and barrier
diagram in text, the dummy phases are listed. See Figure 3-13 and Figure 3-14.

Figure 3-13 | Ring & Barrier Diagrams: Dummy Phases, Example 1
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The dummy phase is listed below
rotation diagram, indicating no output
is associated with phase 8.

In the phase 8 (dummy phase) block,
None of the movements are designated
as ph. 8. All movements are all designated
as another output (Ped A and OLA).

Figure 3-14 | Ring & Barrier Diagrams: Dummy Phases, Example 2
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red clearance timing, which necessitated a dummy phase in order to provide
the proper amount of red clear time).Confirm with the Region Signal Timer.
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3.3.11 Overlap Phase with Green Extension Clear-Out

Overlap phases are typically timed to start and end their green phase in sync with their parent
phases. For certain complex intersection geometries, it may be necessary to extend the overlap
phase green after the parent phase is terminated to clear out the intersection. If the overlap
phase green extension clear-out is documented in the operational approval, it is not shown in
the ring and barrier diagram, but should be noted below in text. See Figure 3-15 and Figure
3-16.

Figure 3-15 | Overlap Clear Out Interval, Example 1
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Figure 3-16 | Overlap Clear Out Interval, Example 2
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3.3.12 Unconventional Phases & Sequences

Signal timing software now allows the use of phase assignments and sequences that do not
follow the traditional, basic ring and barrier phase structure. These unique phases/sequences
have the potential to improve the signal efficiency at locations with unusual intersection
geometry. Because these unique sequences are rare and may appear to be an error in the plans
at first glance (and require extra attention to the signal timing parameters), they shall be noted
in text below the ring and barrier diagram to indicate it is intentional. See Figure 3-17.

There is a high variability of unconventional phases or sequences that could be used based on
site specifics, therefore it is important to work with the state traffic signal engineer and the state
traffic operations engineer on a case-by-case basis to ensure it is the right solution, works
properly in the software, works properly with the hardware, and the ring and barrier is drawn
correctly to enable proper programming of the conflict monitor.

Figure 3-17 | Unconventional Phase Sequence Example
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3.4 Emergency Preemption

When an emergency service provider is granted permission by ODOT to use emergency
preemption, the traffic signals within the geographic area of service will require emergency
preemption. The majority of ODOT signals are within areas requiring emergency preemption.
To check if an area has permission to use emergency preemption, contact the state traffic
operations engineer.

Emergency preemption alters the normal phasing of the traffic signal to allow green indications
for an emergency vehicle (typically fire or ambulance) approaching the intersection. This is
shown on the signal plan sheet. Figure 3-18 below shows the standard channel assignments for
fire preemption operation:

¢ Channel A =phase2 &5
e Channel B =phase 4 & 7
e Channel C =phase 6 & 1
e Channel D = phase 8 & 3

Figure 3-18 | Standard Fire Preemption Channel Assignments
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When reading a fire preemption operation diagram, all vehicular movements are drawn as solid
lines, indicating that that movement is protected (no conflicting movements requiring the
motorist to yield). Pedestrian phases are not serviced during preemption.

There are times when non-standard channel assignments are preferred, such as an intersection
that requires use of only two channels. See Figure 3-19. This is due to the termination layout for
the fire preemption discriminators located inside the controller cabinet. Each discriminator is
able to monitor up to two channels. One discriminator is always used for channels A & C, and
one discriminator is always used for channels B & D. To save the expense of installing two
discriminators for only two channels (using the standard channel assignments), the phases
assigned to the channels will be reassigned in the controller software, thus only requiring one
discriminator. For example, if an intersection only had phase 2 and phase 4 (downtown, one-
way grid system), channel A should be assigned to phase 2 and channel C should be reassigned
to phase 4 (uses 1 discriminator) vs. using the standard channel assignments of A and B (uses 2
discriminators).
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Figure 3-19 | Two Channel Fire Preemption Channel Assignments
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FIRE PREEMPTION OPERATION FIRE PREEMPTION OPERATION

3.5 Railroad Preemption

If a signalized intersection is located within 215 feet of a rail crossing, rail preemption is
required. If a signal requires rail preemption, a rail crossing order is needed. The rail crossing
order will state specific design and operational requirements that must be met.

Rail preemption alters the normal phasing of the traffic signal to allow pedestrians to clear the
intersection and vehicles to clear the tracks prior to the train arrival. This is the highest order of
preemption and takes precedence over all other forms of preemption. See chapter 16 for
detailed information on rail preemption operation and how it is shown on the plan sheets.
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3.6 Transit Priority

When a transit provider is granted permission by ODOT to use transit priority, the traffic
signals within the service routes will require transit priority signal timing. This typically occurs
in large metropolitan areas (e.g., Eugene, Portland).

Transit priority does not have the ability to alter the normal phasing of the traffic. Instead,
transit priority just alters the cycle of the normal phasing by extending or delaying green time
for the appropriate approach or using transit only phasing to allow minimal to no delay for the
transit vehicle. Transit priority that extends or delays the green time is NOT shown in the phase
rotation diagram. Transit phasing is shown in the phase rotation diagram and may also require
the use of special custom vehicle signal indications (strictly for the use of the transit driver)
similar to the LRT signals shown in the Oregon Supplements to the MUTCD. See Figure 3-20.

Figure 3-20 | Queue Jump Phasing with LRT Vehicle Signal Head Example
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3.7 Crosswalk Closures

It is ODOT policy to provide pedestrian crossings for all approaches at a signalized intersection
unless an engineering study and STRE approval deem a crosswalk closure is necessary. Often,
the need to close a crosswalk is due to unusual roadway geometry, certain lane use (such as
dual turn lanes), certain signal phasing (such as a single point urban interchange), and/or crash
history. Closing a crosswalk requires specific signing and detectable treatments. The details for
this signing are typically shown on the signal plan. See the crosswalk section in chapter 5 for
more information.

3.8 Traffic Signal Communications

Closely spaced signals in a corridor typically require central or local communications for the
signals to function in a coordinated manner. When communications are required, either an
interconnect plan or communication plan is needed. See the chapter 7 for more information.

3.9 Other Unique Requirements

Other requirement may be listed on the operational approval, specific to the project. Some
unique requirements in the operational approval include the following:

e Audible pedestrian signals

e Channelized right turn lane control (yield, stop, or signal control)

¢ Non-traversable medians/island to restrict/channel turn movements
e Advanced flashing beacons on signs

e U-turns

3.10 Example of Operational Approval

See Figure 3-21 through Figure 3-23 for an example of an STRE operational approval.
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Figure 3-21 | STRE Approval Example Page 1 of 3 — Memo Stating Requirements

TECHNICAL SERVICES

Traffic-Roadway Section, M3#5

INTEROFFICE MEMO 4040 Fairview Industrial Drive SE
Salem, Cregon 97302-1142

Office Phone: (503) 986-3568

TO: Kathleen Freitag, P.E. File Code: TRA 07-08
Region 1 Traffic Engineer HWY 029, MP B.32
LRM 02200100
Kay No. NiA

, . Approval Mo, 2019-030.1
Michael Kimlinger apr 26 2018 12:02 PM

FROM: Michael Kimlinger, P.E.
State Traffic-Roadway Engineer

SUBJECT: Request for Signal Modifications
Tualatin Valley Highway No. 029 (OR 8) at Cornelius Pass Road, MP 8.32
City of Hillzboro

| have reviewed your request to add dual left tum lanes from southbound Comelius Pass Road to
easthound Tualatin Valley Highway, permit U-turns from the leftmost lane of the dual left turn lanes on
southbound Cornelius Pass Road, and channelization and signalization of the westbound right turn lane
on Tualatin Valley Highway Mo. 029 (OR 8) at Comelius Pass Road in Hillsboro. In accordance with
Oragon Administrative Rule T34-020-0410, | approve your request with the following conditions:

1. The design and operation of the traffic signal at the subject intersection shall be according to the
current edition of the Manual on Uniform Traffic Contrad Devices, ODOT's Traffic Signal Policy
and Guidelines, and ODOT s Traffic Signal Design Manual.

2. Lane configuration and phasing shall be designed according to the attached Preliminary Signal
Operaticns Design signed by the Region Traffic Operations Engineer.

3. Ensure ADA compliance by following ODOT's ADA-related design standards, design exceptions,
and inspection process.

4. The Traffic-Roadway Section must approve the final signal design plans.

5. This approval is rescinded if the approved features are not advanced to construction within 5
years of this interoffice memo’s signature date.

If you have any concerns regarding this approval, please contact Scott Cramer at 503-886-3596.

cc:  Tiffany Slauter, Region 1 Traffic Operations Engineer  Scott Cramer, Traffic Signal Engineer
Joseph Totten, Region 1 Traffic Technician Eric Leaming, Traffic Investigations Engineer
Brian Sloane, Region 1 Signal Manager Joe Searcy, Traffic Signal Standards Spacialist
Rick Garrison, Region 1 Project Manager

Attachments: Preliminary Signal Operations Design
SBCleslitac
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Figure 3-22 | STRE Approval Example Page 2 of 3 — PSOD Form, Existing Conditions

Project: South Hillsboro Signal Upgrades
Location: Cornelius Pass Road and Tualatin Valley Highway

City: Hillsboro

Date: 01/11/19

County: Washington

Highway: ORS - Tualatin Valley Highway Hwy No: 029 Mile Point: 8.32
Existing Information
Lane Configuration Crosswalks Bike Lanes
[Z] North Approach [Z]North Approach
s
I i \ Ja— [¥] South Approach [Z]South Approach
~ [7] East Approach [7]East Approach
Corneliug Pass Road West Approach [7]West Approach
7 Traffic Control Posted Speed Limit
— g \ l Y ] 2-way Stop Highway: 45 mph
\:l D:i“':lai;l;tol) Side Street: 35 mph
—— (]S
Existing Vehicle and Pedestrian Phasing (if Signalized,
— 7 —
@1 "\feda @2 o @3 Ped A
\‘A A o A 94 \L ............ -
N s W | \
-
s ig oLD
3 g6 | @7 o
k S I o i
. oL
—
OLA = @1+@8, OLB=@2+{33, OLC=@8;OLD=(@8, OLE=P1+@8, PedA=@1+@4 .
Traffic Volumes
Existing Counts Future Year
2018 AM(PM) 2036
T~ f—
= & 3 g i g
§ = E \158(167) §-; §' E{ R S 140(140)
& § g - 244(a52) - s = 285(1075)
222(304) ) \ ~~ 310(400)
} l K 4 S 10(15)
120(92) _~ \ I / 310{145)_~ \ ' (
314(216) g g § 1165(415}——e § § £
16(14) =] g -8— 295(215)~ = = =

Other Relevant Information
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Figure 3-23 | STRE Approval Example Page 3 of 3 — PSOD Form, Recommended Signal Design

Recommended Signal Design

Lane Confiquration Crosswalks Bike Lanes
All crosswalks provided [+] Morth Approach
- [[] Following crosswalks closed [+] South Approach
/M L 1 k\ e [ Morth Approach [+] East Approach
f,.?:—_-— ] South Approach West Approach
[] East Approach
Cornediugd Pazs Road []West Approach
— 2
— g \ ‘ W ) ) Other Rﬁm’rsd Features
[=] Signal interconnect to: ’
—'--.\‘\_x [+] Communication type:  Ethernet owver Copper
> =, ATC controller

llluminatian
[] Audiblefaccessible pedestrian signals
[+] Railroad preemption

[[] Other:
Recommended Vehicle and Pedestrian Phasing
___z A— 1 s 3 Jﬂg Hhase :J' r_mﬂ_'r;u e
7 = T el
Fagney A l l
LA - -
., i el 1 Froo
i e i
o W rroe " o
il A
¥
-
-
. OLA = @i+@8 OG- 08 OLE = @188 Foga = @r-04 Fros = Oo-Fecd
OLE = SFvi3 OLD = &3 FYDT = &2-Fedd

AORMAL PHASE ROTATION

Notes regarding right-turn lone control

Westbound to northbound right turns are signal controlled because southbound to northbound U-turns in phase 7
conflict with the movement and it allows for signal protection of the pedestrian phase. The eastbound ta
southbound and northbound to eastbound right turns are signal controlled due to the proximity to the railroad

Primary considerations used to determine left-turn phasing

Phases 3 and 7 cannot be active together because they conflict. Eastbound to northbound and westbound to southbound left
turns hawve protected-permissive phasing due to moderate volumes. Southbound to eastbouwnd left turns are protected due to
dual left turn lanes, and the northbound to westbound left turn Is phased to match.

Considerations for mitiqoting bike-vehicle conflicts {if any)

Bicycle lanes are to the left side of all dedicated right turn lanes as they enter the intersection.

Design Wehicle information (to be confirmed with Roodway Desigrer)

Design for
Design 'u'EhicIE:I WB-ET = U-turng mavements are only
[] Accommodate designed for passenger vehides.
Recommended by: (b Jan 11 2019 5:24 PM

Region Traffic Operations Engineser Date
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