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DisclaimerDisclaimer
The subject project is funded by the U.S. Department of
Transportation, the Texas Department of Transportation, and
the participating cities.

The contents of this presentation reflect the views and
findings of the author who is responsible for the opinions,
findings and conclusions presented herein.  The contents do
not necessarily reflect the views or policies of U.S.
Department of Transportation, the Texas Department of
Transportation, the North Central Texas Council of
Governments, the City of Richardson, or the City of Garland.

The subject project is funded by the U.S. Department ofThe subject project is funded by the U.S. Department of
Transportation, the Texas Department of Transportation, andTransportation, the Texas Department of Transportation, and
the participating cities.the participating cities.

The contents of this presentation reflect the views andThe contents of this presentation reflect the views and
findings of the author who is responsible for the opinions,findings of the author who is responsible for the opinions,
findings and conclusions presented herein.  The contents dofindings and conclusions presented herein.  The contents do
not necessarily reflect the views or policies of U.S.not necessarily reflect the views or policies of U.S.
Department of Transportation, the Texas Department ofDepartment of Transportation, the Texas Department of
Transportation, the North Central Texas Council ofTransportation, the North Central Texas Council of
Governments, the City of Richardson, or the City of Garland.Governments, the City of Richardson, or the City of Garland.
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Thoroughfare Assessment ProgramThoroughfare Assessment Program
Client:  NCTCOG
Funding:  80% CMAQ – 20% Local
Purpose:  Reduce vehicular emissions
through improved signal timing
Scope

Quantitative screening to select corridors
Signal timing optimization

57 “corridors” (48 linear and 9 grids)
1,500 intersections
13 operating agencies

Client:  NCTCOGClient:  NCTCOG
Funding:  80% CMAQFunding:  80% CMAQ –– 20% Local20% Local
Purpose:  Reduce vehicular emissionsPurpose:  Reduce vehicular emissions
through improved signal timingthrough improved signal timing
ScopeScope

Quantitative screening to select corridorsQuantitative screening to select corridors
Signal timing optimizationSignal timing optimization

5757 ““corridorscorridors”” (48 linear and 9 grids)(48 linear and 9 grids)
1,500 intersections1,500 intersections
13 operating agencies13 operating agencies
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TAP Corridors in Greater DallasTAP Corridors in Greater Dallas
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Richardson-Garland Group 1Richardson-Garland Group 1
142 total intersections
City of Garland

78 Intersections
Siemens i2™ system with
2070 controllers

City of Richardson
64 intersections
Naztec StreetWise™ system with
TS2 controllers

142 total intersections
City of Garland

78 Intersections
Siemens i2™ system with
2070 controllers

City of Richardson
64 intersections
Naztec StreetWise™ system with
TS2 controllers
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Previous Timing in the CorridorPrevious Timing in the Corridor
Cross-jurisdictional coordination since late ‘80s

Good progression (north-south and east-west)

Lead-lag phase sequences using
“Dallas” left-turn displays

CrossCross--jurisdictional coordination since latejurisdictional coordination since late ‘‘80s80s

Good progression (northGood progression (north--south and eastsouth and east--west)west)

LeadLead--lag phase sequences usinglag phase sequences using
““DallasDallas”” leftleft--turn displaysturn displays
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Challenges for the Current ProjectChallenges for the Current Project

Cycle lengths were no longer adequate
AM peak – 120 seconds
Midday – 90 seconds
PM peak – 128 seconds

Moderately longer AM and PM peak cycles
(135 to 144 seconds) were inherently not
good for two-way progression

Cycle lengths were no longer adequate
AM peak – 120 seconds
Midday – 90 seconds
PM peak – 128 seconds

Moderately longer AM and PM peak cycles
(135 to 144 seconds) were inherently not
good for two-way progression

Adjacent corridors in Dallas and Plano were
using cycle lengths of 160 seconds during
AM and/or PM peaks

Adjacent corridors in Dallas and Plano were
using cycle lengths of 160 seconds during
AM and/or PM peaks
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Advantages of the 160-second CycleAdvantages of the 160-second Cycle

Inherently accommodates good two-way
progression between the “major-major”
intersections

Typical travel times for one mile are
between 85 and 90 seconds

Substantially alleviates congestion at the
critical intersections

Inherently accommodates good two-way
progression between the “major-major”
intersections

Typical travel times for one mile are
between 85 and 90 seconds

Substantially alleviates congestion at the
critical intersections
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Disadvantages of the 160-second CycleDisadvantages of the 160-second Cycle
Bay length issues at some intersections
(particularly during the PM peak)

Long wait times on the minor streets

Bay length issues at some intersections
(particularly during the PM peak)

Long wait times on the minor streets

Kimley-Horn
and Associates, Inc.

Potential Mitigations
for the Disadvantages
Potential Mitigations

for the Disadvantages

Short bay lengths
Lead-lag phase sequences
Selective use of twice-per-cycle
left-turn phasing

Long minor street wait times
Double-cycle as many of the minor
intersections as possible

Short bay lengths
Lead-lag phase sequences
Selective use of twice-per-cycle
left-turn phasing

Long minor street wait times
Double-cycle as many of the minor
intersections as possible
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Conventional (Even) Double CycleConventional (Even) Double Cycle
Example of an

Even Double Cycle
for a 2-Phase
Intersection

120 seconds120 seconds
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Limitations of the “Even”
Double Cycle

Limitations of the “Even”
Double Cycle
64”

80”

33” 31”

The width of the peak-direction green band often
approaches the half cycle length
The progression bands rarely pass through the minor
intersections at exactly the same time

The width of the peak-direction green band often
approaches the half cycle length
The progression bands rarely pass through the minor
intersections at exactly the same time
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Possible Bandwidths through the Major Intersections

Bandwidths with Even Double Cycles at Minor Intersections
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Uneven Double CycleUneven Double Cycle
Example of an

Uneven Double Cycle
for a 2-Phase
Intersection

120 seconds120 seconds
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Uneven Double Cycles
(as used in this project)

Uneven Double Cycles
(as used in this project)

All through movements are served twice
during the background (full) cycle
Left-turn movements are typically served
once during the background (full) cycle
Split times (of movements served twice)
are typically not equal

All through movements are served twice
during the background (full) cycle
Left-turn movements are typically served
once during the background (full) cycle
Split times (of movements served twice)
are typically not equal
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Garland’s Standard Phase Orientation
for a Conventional, 8-Phase Intersection
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Garland’s Standard Phase Orientation
and Ring and Barrier Structure
for Uneven Double Cycling

or Twice-Per-Cycle Left Turns
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Example 2: Uneven Double CycleExample 2: Uneven Double Cycle
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Possible Bandwidths through the Major Intersections

Bandwidths with Uneven Double Cycles at Minor Intersections
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Examples of Phase Sequences for
Uneven Double Cycles

Examples of Phase Sequences for
Uneven Double Cycles

AM Peak Uneven Double for Buckingham & Diamond OaksAM Peak Uneven Double for Buckingham & Diamond Oaks

AM Peak Uneven Double for Buckingham & PotomacAM Peak Uneven Double for Buckingham & Potomac

PM Peak Uneven Double for Belt Line & Wagon WheelPM Peak Uneven Double for Belt Line & Wagon Wheel

PM Peak Uneven Double for Belt Line & East ParkPM Peak Uneven Double for Belt Line & East Park
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AM Peak – Buckingham RoadAM Peak – Buckingham Road

Major Street Uneven Double Cycle
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AM Peak – Belt Line RoadAM Peak – Belt Line Road

Major Street Uneven Double Cycle
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AM Peak – Jupiter RoadAM Peak – Jupiter Road

Major Street Uneven Double Cycle
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AM Peak – Shiloh RoadAM Peak – Shiloh Road

Major Street Uneven Double Cycle
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Midday – Buckingham RoadMidday – Buckingham Road

Major Street Uneven Double Cycle
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Double-Cycled Intersections During
AM Peak 160-second Cycle

Double-Cycled Intersections During
AM Peak 160-second Cycle

64 Intersections
(45%)

Triple-Cycled!
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Double-Cycled Intersections During
PM Peak 160-second Cycle

Double-Cycled Intersections During
PM Peak 160-second Cycle

64 Intersections
(45%)

Triple-Cycled!
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Double-Cycled Intersections During
Midday 100-second Cycle

Double-Cycled Intersections During
Midday 100-second Cycle

13 Intersections
(9%)
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Timing Plan Development ProcessTiming Plan Development Process

Use of Synchro™
“Ring and Barrier Designer” has the
capability to model all of the desired
uneven double-cycle combinations

Use of SynchroUse of Synchro™™
““Ring and Barrier DesignerRing and Barrier Designer”” has thehas the
capability to model all of the desiredcapability to model all of the desired
uneven doubleuneven double--cycle combinationscycle combinations
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Timing Plan Development ProcessTiming Plan Development Process

Use of Synchro™
V/C ratios can be used to determine the
appropriate total split times

Use of SynchroUse of Synchro™™
V/C ratios can be used to determine theV/C ratios can be used to determine the
appropriate total split timesappropriate total split times

V/C Ratios
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Timing Plan Development ProcessTiming Plan Development Process

Use of Synchro™
After those steps, however, the process
becomes manual

Use of SynchroUse of Synchro™™
After those steps, however, the processAfter those steps, however, the process
becomesbecomes manualmanual

…but Synchro™ is a very effective tool
for visually evaluating manual adjustments
of phasing, sequence, and offset

……but Synchrobut Synchro™™ is a very effective toolis a very effective tool
for visually evaluatingfor visually evaluating manual adjustmentsmanual adjustments
of phasing, sequence, and offsetof phasing, sequence, and offset
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Timing Plan Development ProcessTiming Plan Development Process
Manual (and iterative) steps

All intersections: adjust phase sequences
and offsets to achieve optimum two-way
progression (north-south and east west)
Double-cycled intersections:

Apportion the lengths of the two services
of the through movements
Select the association of the left-turn
phases with the shorter or longer service of
the through movements

Manual (and iterative) steps
All intersections: adjust phase sequences
and offsets to achieve optimum two-way
progression (north-south and east west)
Double-cycled intersections:

Apportion the lengths of the two services
of the through movements
Select the association of the left-turn
phases with the shorter or longer service of
the through movements

Kimley-Horn
and Associates, Inc.

Timing Plan
Implementation Status

Timing Plan
Implementation Status

Began in September 2006
All 78 Garland intersections have been
running new plans since February 2007
Over 50 of Richardson’s intersections
currently running the new plans

Began in September 2006Began in September 2006
All 78 Garland intersections have beenAll 78 Garland intersections have been
running new plans since February 2007running new plans since February 2007
Over 50 of RichardsonOver 50 of Richardson’’s intersectionss intersections
currently running the new planscurrently running the new plans
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Summary and ConclusionsSummary and Conclusions
Very good progression has been
attained on all of the major arterials
Very good progression has beenVery good progression has been
attained on all of the major arterialsattained on all of the major arterials
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Summary and ConclusionsSummary and Conclusions
The longer AM and PM peak cycle
lengths have noticeably alleviated
congestion at the major intersections

The longer AM and PM peak cycleThe longer AM and PM peak cycle
lengths have noticeably alleviatedlengths have noticeably alleviated
congestion at the major intersectionscongestion at the major intersections
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Summary and Conclusions , cont.Summary and Conclusions , cont.
The longer AM and PM peak cycle
lengths have noticeably alleviated
congestion at the major intersections

The longer AM and PM peak cycleThe longer AM and PM peak cycle
lengths have noticeably alleviatedlengths have noticeably alleviated
congestion at the major intersectionscongestion at the major intersections
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Summary and Conclusions, cont.Summary and Conclusions, cont.

In spite of the substantially longer
background cycle lengths, the
maximum wait times have been
reduced at most of the minor
intersections
Good citizen acceptance

…so far

In spite of the substantially longerIn spite of the substantially longer
background cycle lengths, thebackground cycle lengths, the
maximum wait times have beenmaximum wait times have been
reduced at most of the minorreduced at most of the minor
intersectionsintersections
Good citizen acceptanceGood citizen acceptance

……so farso far


