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System Coordination

#The main purpose of signal coordination
IS to discharge the maximum amount of
main street traffic without enforced

halts while allowing adequate capacity
for cross-street traffic.
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System Coordination

#Two traffic signal system coordination
schemes are available:

= bandwidth system which permits

continuous movement in a progression
bandwidth

» disutility system which is aimed at
minimizing travel cost (delays, stops, fuel
emissions, etc.) along an arterial or
through an area.
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System Coordination: Advantages

= higher speed of progression and fewer
stops which alleviate spill-over queues.

= sSmooth traffic operation which increases
capacity, decreases energy consumption

and reduces air pollution.

= signal coordination entices drivers to
maintain a uniform speed to avoid stopping
at red lights within the system, as a result
overall speed variations Is reduced.
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System Coordination: Advantages

= main traffic will tend to remain on the
arterial street system instead of using

parallel minor streets.

= coordination is meant to prevent the queue
of vehicles at one Intersection from
extending back and interfering with
upstream traffic.
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Qandwidth System: Time Space Diagram
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Bandwidth System

# Offset

= The sum of offsets in two directions must
be equal to an integer number of cycles.

Off, + Off, =n C

#|deal Offset
= Off(ideal) =L /v - (Q * h + Loss,)
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Bandwidth System

@ Efficiency
= IS a measure of how much of the cycle length has
been used by the bandwidth

= Efficiency = (Bandwidth / Cycle Length) 100%

@ Attainability

= IS @ measure of the progression's ability to utilize
the available greens of the intersections within the

artery
= Attainability = (Bandwidth/Min. Artery Through
Green) 100%
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Disutility System

#Disutility is a measure of effectiveness
which can be expressed by delays,
stops, and other terms, e.g. fuel

consumption, queue length, cost

#Disutility = A (Total Delay) + B (Total
Stops) + C (other terms)
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Computer Programs

#®#PASSER-1I [MAXBAND] - Mathematical
bases optimization

®TRANSYT-7F [Hill-climb — Genetic

Algorithm]
#SYNCHRO [?]
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Signal Timing Elements
& Contributing Factors

N

# Cycle Length # Secondary Flows
# Splits @ Left Turn Treatment
# Number of Phases = Protected
# Sequence of Phases =-Fermitted
= Lead vs. Lag - (FESOT/%'Q?‘;:O” ot

@ Offsets # Queue Clearance

Time
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" | Departure Flow

Avrrival Flow

Mid-
Volu

Block
me

Mid-Block VVolume

CE474 Traffic Systems Design-Fall 2004-




P Synchro 3.2 Professional
File  Transfer Optione Optimize  Help

EREEEEE P
@,

w[4

Synchro
Map Window

1.824 3.824



¥ Synchro 3.2 Professional

M0 Transfer Optioh: Optimize  Help

Chrl+h

Chl+0O
Chil+5

Open...
Save

Save bz .
Save Part...
Merge...

Di<F

Print % indow
Create Report...
Printer Setup. .

Cil+F

1 D:ASYRCHBOZMT rafficwarehOregaon, zph
2 DASYNCHROZ2AT rafficwaret Palmdale. zuh
3 DASYNCHROZMT rafficwaretHigh Point 311 Bypass. avh

Euit

M ES

Open File

T—
e | =T T

) Start | | TRAFFIC Application ... | {3y Trafficware

| 1| Microzoft PowerPoint || @Synchm 3.2

1.328 6.096

3&4 EJN%“? 1:34 P4
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Mapping out
_Inks and
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Intersection
properties
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Intersection Properties
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Intersection Geometric

ufessiunal
File Transfer/ Ophiong  Ophmize  Help
B BEEEANE
Lo Sl B | s ] L) | s 4 ]
EEL | EBT | EBER | WEBL | WBT | WBR | NBL | MNET | NBH | SBL | SBT | SBR
Lanes and Shanng [#RBL] n‘i "‘T-) 1'i “"T-) 1'i “"‘T-lr ﬁ “'“" F
Ideal Satd. Flow [vphpl] 1900, 1900) 1900, 1900, 1900, 1900, 1900 1900 1900, 1900, 1900, 1900
Lane Width [ft] 1 12 11 11 12 1 11 12 1 11 12 1
Grade [X) 0 0 0 0
Area Type Other Other Other Other
Storage Length [ft] 100 0 100 0 100 0o 100 120
First Detector [ft] 50 hH0 s0 50 hH0 50 50 hH0 50 H0 h0 50
Last Ext. Detector [ft] 0 0 0 0 1] 0 0 0 0 0 0 0
Turning Speed [mph] 15 9 15 9 15 | 15 |
Right Turn on Red Yes Yes Yes
Hight Turn Factor [prot] 1.00{ 1.00 1.00{ 1.00 1.00, 1.00 1.00, 1.00
Left Turn Factor [prot] 095 1.00 095 1.00 0.95% 1.00 0,95 1.00 %82
Saturated Flow Hate [prot] 1711 3725 1711 3725 1711 3725 1711 3725 1531
Right Turn Factor [perm] 1.00{ 1.00 1.00f 1.00 1.00f 1.00 1.00, 1.00, 0.85
Left Turn Factor [perm]) 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.000 1.00
Saturated Flow Hate [perm] | 1711 3725 1711 3725 1711, 3725 1711 3725 1531
Headway Factor 1.04( 1000 104/ 1.04 100 1.04 104 100 104/ 1.04 100 1.04




E® Network Settings

Lanes l‘l.l’ulumes ] Timings ] Actuated ] Delays ]

Lane Width [ft]): |12 Set All
Flow Rate [vphpl): |1300 Set All
VYehicle Length [ft]: |25
First Detector to Stopbar [ft): (50 Set All
Last Extension to Stopbar [ft): |0 Set All
Simulation Left Turn Speed [mph): (19 Set All
Simulation Right Turn Speed [mph]: |9 Set All
Allow Right Turmnz On Red [ Set All
Set All Scope
r Zone [ o Ok
(+ Entire Network Cancel

Network
Settings
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Intersection Volumes
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VOLUMES mﬂmmmmmmmmmv
EBL | EBT | EBER | WBL | WBT | WBR | NEL | NET | NBR | SBL | SBT | SBR

Traffic Yolume [vph] 206 4800 110 8h| 270 3000 105 490 80| 270 460 215
Conflicting Peds. [#/hr] 0 hi 0 h 0 b 0 50
Peak Hour Factor 090 090 090 090 090 090, D090/ 090 090 090 090 090
Growth Factor 1.00( 1000 1.00f 1000 1.000 100, 1.000 1.000 1.00( 1000 1.00 1.00
Heavy ¥Yehicles [%) 2 2 2 2
Bus Blockages [#./hr) 0 0 0 0 0 0 0 0 0 0 0 0
Adj. Parking Lane? Mo Mo Mo Mo Mo Mo Mo Mo Mo Mo Mo Mo
Parking Maneuvers [#/hr]
Traffic from mid-block [X) 0 0 0 0
Adjusted Flow [vph]) 283 533 122 94| 300 333 117 bHa4 89 300/ 511 239
Lane Utilization Factor 1.000 1.0% 105 100 1.05 105 1000 1.05% 1.05 1.00 105 1.00
Lane Group Flow [vph] 283 688 | 94| 665 0 117 Gb4 0 3000 537 239



Intersection Signal Timings

¥ Synchro 3.2 Profssional

File Tranzfer Ogteie, Optimize Help
B 8|0 D)8 »
Controller Type: il | — -— = x
| Pretimed | TIMINGS EBL | EBT w.l'l':'_L WBT :I-I;L NET |5:£ 5ﬁT| SBR ||£EF[;
Current Cycle Length: Left Turn Type Prot Prot Prot Prot
Right Turn Treatment Pm+0~y
Matural C.L.: 80 | Phaze Number 7 4 3 8 1 [ L] 2 1]
Phaze Lagging? Lead |Lag Lead |Lag Lead |Lag Lead |Lag
Int. ¥/C RBatio: 0.80|Phasze can lead or lag? Yes Yes Yes Yes Yes Yes Yes Yes
Int. Delay: 30 |Maximum Split (5] M 46 16/ 3 190 29/ 29/ 39
o [T p | Minimum Split (s) 8 20 8 20 8 20 8 20 e
— Lock Timings Yellow + All Red Time [s) 4 4 4 4 4 4 4 4
—Offset Settings Lost Time [s] 300 30 30 30 30 30 30 30
Green to Cycle Ratio 0.23 036 011 023 013 022 022 030 053
Current Offset: 113 | Actuated G/C Ratio 0.23 036 011 023 013 022 022 030 053
Reference Style: Volume to Capacity Ratio 0.71| 053] 051/097d 051 0.84 081 048 030
|Begin of Greer | | [y Cioicd v/C Ratio 0.71| 053] 051 084 051 084 081 048 0.30
Reference Phase: Percentile Delay (s) 32.3| 23.3| 38.4| 356 368 365 391 262 10.7
|2+46 - SBT+NB ~| | [ evel of Service D C D D D D D D B
[ Master Intersctn.
€ |1 4|2 N K —3 4
19 B 16 RE
29 REE = =
Lyl E = |7 «—|=

Minimum Splhit [min green + yellow, or walk + FDW + pellow] 8 to 50 =)

¥/C ok

Minz ok




Timina Optimization

E* Synchro 3.2 Profes ) '\.buu‘lEHHDE'\.T safficwaredlronwood. sy5

File  Tranzfer Options thlmlze Help

2| B %&I%EQQ J9| %]

el e FIMINGS = = N A = S A R R AR R
Pretimed j
| EBL | EBT | WBL | WBT | NEL | HET | SBL | SBT | SBR | PED
Current Cycle Length: Left Turn Type Prot Prot Prot Prot
Right Turn Treatment Pm+0~
Matural C_L_: 80 |Phase Humber 7 4 3 g 1 [ LY 2 0
Phaze Lagging? Lag Lag Lead |Lead |[Lead |Lag Lead |Lag
Int. ¥/C Rahio: 0.85|FPhasze can lead or lag? Yez |Yez |Yez |Yesz |Yes |Yes |Yes |Yes
Int. Delay: 24 |Maximum Split [s] 18 26 13 21 15 22 19 26
o T ¢ [Minimum Split (s) g 20 8 20 g 20 8 20 e
Yellow + All Hed Time [s] 4 4 4 4 4 4 4 4

[ Lock Timings

—Offset Settings Lost Time [s) 300 30 30 30 30 30 30 30
Green to Cycle Ratio 0.19| 0.29| 013 023 015 024 020 029 048
Current Offset: [0 || e e o 019 029 013 023 015 024 020 029 o0.48
Reference Style: Volume to Capacity Ratio 0.88 066/ 0.44/1.01di| 046 077 088 050 033
|Begin of Greer ¥ | | I 0icd V/C Ratio 0.88| 066 044 087 046 077 0.88 050 0.33
Reference Phase: Percentile Delay () 436 193] 247 285 236 229 401 181 51
|2+6 - SBT+NB ~ || [Level of Service E C C D C C E C B
[+ Mazter Interschn.
e |1 4|2 Nl —3{4
15 | 26 13 26
19 22 21 | 18
Ly(5 T |5 = E =2 |7

Minimum Split [min green + yellow. or walk + FDW + pellow] 8 to 50 ) L A | Minz ok
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