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Disclaimer

The'subject projectisifunded by the’UiSt Department of
Transportation) the' TexasiDepanment ofi Transpontation; and
the participating|cities:

The' contents ofithis'presentationireflect:the' views'and
findings ofithe'author' who!isiresponsible:fon the opinions;
findings'and conclusions presented herein. The:contents'do
not necessarily reflect the views or policies oft U.St
Department: ofi Transportation, the Texas' Depantment: of
Transportation, the North Central Texas Council! of
Governments, the City of Richardson, or the City of Garland.
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Iihoroeughtare Assessment Program
L Client: NCTCOG
2 Fundingi 805% CMAQI= 205 -ocal

I Purpose: Reduce vehicular emissions
through/improved/signal timing

£ Scope
-/ Quantitative screening to select corridors
- Signal timing optimization
1 857 “corridors” (48 linear and 9 grids)
41,500 intersections
1 13 operating agencies
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I
'0! Richardson-GarlandiGreupi

142 totallintersections
City/ofiGarland
73 Intersections

Siemens: /2™ system iwith
2070'controllers

City of'Richardson
64 intersections

Naztec StreetWise™ system with
TS2 controllers
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I
'0! Previous: Iiming/in'the Corridor

w

/- Cross-jurisdictional coordinationisince late ‘80s
J Good! progression (north-southand east-west)

J Lead-lag phase sequences using
“Dallas™left-turn displays
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I
E 0! Challenges for the Current Project

Cyclellengthsiwerernollongeradeguate
AMpeaki—120iseconds
Midday—90iseconds
PM peaki— 128 'seconds

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

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

I
1 0! Advantagesiofther160-second Cycle

w

Inherently/accommodates goodtwo=way/
progression betweenithe: major-major
INtErsections

Iypical travel times for one mile are
between 85 and90iseconds

Substantially alleviates congestionat the
critical intersections




I
E 5! Disadvantages;ofithe 160-secondiCycle

BRVIENOISSUES at SOmME INTENSECTIONS
(panticulany during/the: R\Vifpeak)

petig

Long wait times on the minor streets
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;gt Potential Mitigations
— for‘the Disadvantages

Short bay/lengtns
Ceadrlag phase sequences

Selective use ofitwice-per-cycle
left-turniphasing

Long minor street wait times

Double-cycle as' many: of the minor
intersections as possible
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ie! Conyventional(Even) Double Cycle

Example of an
Even Double Cycle
for a 2-Phase
Intersection

< 120/seconds, ———————
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Limitations ofithe “Even®
Double Cycle

The width of the peak-direction green bandioften
approaches the half cycle length

The progression bands rarely pass through the minor
intersections at exactly the same time
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Example of an
Uneven Double Cycle
for a 2-Phase
Intersection
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I
aq! Uneven'Double Cycles

- (astusedin this project)

Allthrough movements are served twice
duringithe background (full)reycle

Left=turnimovements: are typically'sened
oncerdurning the background (full)ieycle

Split times (ofimovementsiserveditwice)
are typically' not equal

1 1 1 1 1 ]
] L] ] ] ] [ ]

|
1 ‘! Standard Phase Structures

w

Garland’s Standard Phase Orientation
for a Conventional, 8-Phase Intersection
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Standard Phase: Structures
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. 0!‘ Example 1: Twice-Per-Cycle Left
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:0! Examples offPhase Sequencesifor
e Uneven Double Cycles
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Double=-Cycled Intersections During
AMIPeaki160-secondiCycle

64 Intersections
(45%)

Triple-Cycled!

Double-Cycled Intersections During
PMiPeaki160-second Cycle

64 Intersections
(45%)

Triple-Cycled!
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|

Double-Cycled Intersections During
Midday 100=second Cycle

13 Intersections
(9%)
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File Edit Transfer Options Optimize Help

| gl

se of Synchro™

" “Ringb_and Barrier'Designer- hasithe
capability'toymodel allof the desired

uneven double-cycle combinations
x| Ring and Bartier Designer

Kimley-Horn
and Associates, Inc

17



.

'0,41

w

Timing Blan Development Process

2 Use ofiSynchrot™

1\//C ratios can/be used to determine the
appropriate total'splittimes

B
£

V/C Ratios
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Timing Blan Development Process

2 Use ofi Synchrot™

I After those steps; however; the process
becomes manual

...but Synchro™'is a very effective tool
for visually evaluating manual adjustments
of phasing, sequence, and offset
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Timing Blan Development Process

Vanuali@nditerative) steps

Alllintersections: adjustiphase sequences
andloffsets torachieve optimum: two=wa
progression (north=south'and'eastiwest

Double-cyclediintersections:

Apportion the lengths ofithe two services
of the through movements

Select the association of the left-turn
phases with the shorter or longer service of
the through movements
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|
"! Timing Plan

w

implementation; Status

2 Beganiin September 2006

L All78 Garland intersections have been
running new:plans since Februany 2007

-/ Over 50 of Richardson's intersections
currently running the new plans
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Summany/and Conclusions

I Vernyigeod progression hasibeen
attained on alliofithe major arterials

Summany/and Conclusions

JlhetlongerAMiand PV peakicycle
lengths have noticeably alleviated
congestion at the: major intersections
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»  Summarnry’and Conclusions:, cont:

2 lhelonger AMandPM peak:cycle
lengthsihave noticeably:alleviated
congestion at the major intersections

“ I
B

Summanyand Conclusions; cont:

in SElte ofithe substantially/longer:
background cyclelengthsy the
maximum wait times have been
reduced at most of the minor:
intersections

1 Good citizen acceptance
..S0 far.
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