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What is Synchro?

o Software for signal optimization
e Developed by Trafficware

e Optimization can be applied to:
- Cycle lengths
- Splits
- Offsets
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Signal design

e Phasing

e Convert to through vehicle units

e Determine sum of critical lane volumes
e Determine yellow and all red times

e Determine lost time per cycle

e Determine appropriate cycle length

e Splitting the green

e Pedestrian requirements
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Terminology-1

e Cycle length

- Cycle length is the total time to complete one sequence of all
movements around an intersection

e Split
- An individual (movement) split is the sum of the green time + yellow
interval + red clearance interval for a particular movement

e Actuated Traffic Control

- Fully-actuated signals have detectors on all of the approaches and
semi-actuated signals only have detectors at some of the approaches.
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Terminology-2

e Signal Coordination

- Process to synchronize start of the “green light” along the major
corridor so that a group of vehicles can travel together (“platoon”)
through multiple signals with minimal or no stopping

e Offset

- Time between start of the “green light” at one intersection and the
start of “green light” at another intersection (the offset defines the
movement of traffic along the corridor/major road, also referred to as
“progression)
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1. File Menu: The File menu contains the functions New, Open, Save, Save As, Save Part, Merge File, Create
Report, Print Window, and Close.

2. Quick Access Toolbar: The Quick Access Toolbar is a customizable toolbar that may be displayed either
above or below the ribbon. It is in view even when the ribbon is minimized.

3. Tabs: The Synchro ribbon is organized into tabs according to task. Tabs include Home, Options,
Transfer, Optimize, Reports, and Help.

4. Groups: Each tab is divided into logical groups of buttons. Groups are separated by vertical lines.

5. Dialog Box Launcher: Clicking the arrow icon ™ opens a dialog box with additional controls. For
example, pressing this icon on the Mapping group opens the Map Settings window.

6. Arrows: Arrows open submenus. For example, pressing the Node arrow on in the Display Results group
allows you to select what type of intersection-level results to display on the Map View (Node Numbers,
LOS, etc).

7. Collapsed Group: Groups expand and collapse when the window is resized. A partially collapsed group
may display the buttons in a different layout, or a reduced number of items. A fully collapsed group
only shows the group name with an arrow button that opens the group submenu.

8. Program Window Controls: The window controls work the same as most Windows-based programs.
Clicking the minimize button = minimizes the program to the taskbar; the maximize button toggles

between full-screen and reduced-size views; and clicking the closes the program.



Mapping Group
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The Mapping Group is used for initial model setup, and editing the layout of intersections.

Map View: Use this button or the [F2] key to switch to the MAP settings. Refer to Chapter 8 for
details.

Select Background: Import a Map Background image. Refer to Chapter 4 for additional details.

Add Link: Select the Add Link button or press [A] to create a link on the MAP view. Refer to page 5-
2 for additional details.

Delete Link or Node: Select this button or press [Del] to delete the selected link/node. Refer to page
5-3 for additional details.

Move Node: Select this button or press [M] to move a node. Refer to page 5-4 for additional details.

Transform Map: Use this button to move, scale, or rotate the entire map. If your map was initially
laid out with a different coordinate system, you can change it with this command. Refer to page 5-
9 for additional details.
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The Zoom Group is used to navigate around the Map View.
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Drag Map: To scroll around the MAP view, choose the Drag Map button or press the [End] key. To
deactivate, select the button again or press [Esc]. In addition, holding the mouse wheel button
down will allow you to drag the map. The key pad arrows can also be used to scroll the Map view.

Zoom In: To view the map closer, choose the Zoom In button or press [Page Down]. It may be
necessary to scroll to put the map in the center of the MAP view. The mouse scroll wheel can also
be used to change the map view scale. Scrolling up will zoom in and scrolling down will zoom out.

Zoom Out: To view more of the map, choose the Zoom Out button or press [Page Up]. The mouse
scroll wheel can also be used to change the map view scale. Scrolling up will zoom out and scrolling
down will zoom in.

Zoom All: To view the entire map, choose the Zoom All button or press [Homel].

Zoom Window: To view a specific section of the map, use the Zoom Window button or press [W]. To
define the area, click on the upper-left corner of the viewing area then click in the lower-right
corner of the viewing area.

Zoom Scale: To view the map at a specific scale, use the Zoom Scale button or press [Shift]+[S].
Enter the desired scale to view the map in feet per inch (meters per inch). This command assumes
100 pixels per inch on your screen.
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LANE SETTINGS - Yy v A “\ T ld > l‘ <
EEL EBT EER WBL  WBT  WBR MEL MBT MNER SBL SET SBR
Lanes and Sharing (#AL] o M y 5 M " 5 M il 5 M §
Traffic Volume [vph) | 3/0 1000 150 100 700 2EIEI| 150 2000 250 100 G600 200
Future Volume [vph) 350 1000 150 100 700 200 150 2000 250 100 G000 250
Street Name M ain Strest Main Strest | Jrd 5t 3rd St
Link Distance [ft) — 1407 — — 1345 — — 1083 — - 1142 —
Lane Link Speed (mph) - & | - e | - s 4 - s -
. Set Arterial Name and Speed EB - WE | ME I I SB I
SEt't| N g L Travel Time (s) 24,0 229 | 16.4 | 17.3
|deal Satd. Flove [vphpl] 1500 1300 1500 1500 1500 1500 1500 1500 1500 1900 1500 1500
Lane ‘Width [ft] 12 12 12 12 12 12| 12 12 12 12 12 12
Grade [%] — 1] . — 0 o — 0 — — 0 —
brea Type CBD — O - — [ —| — [ —| — [ -
Storage Length (ft) 250 200 250 200 150 200 150 200
Storage Lanes (#) 2 1 1 1| 1 1| 1 1
Right Turn Channelized — — Mone — — Mone — — Mane — - Mone
Curb Radius (1) — — — — — - - — — — — —
Add Lanes [#) — — - - — - o — - - — -
Lare Utilization Factar 097 0.95 1.00 1.00 0.95 1.EIIZI| 1.00 0.95 1.00 1.00 0.95 1.00
Right Turn Factor 1000 1000 08500 1000  1.000 0 0O@8500 1000 1000 08500 1000 1000 0850
Left Turn Factor [prot) 0550 1.000 10000 0950  1.000 1.DE|EI| 05950 1.000 'I.EIEIEI' 0550 1.000  1.000
Saturated Flow Rate [prot) 3433 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 15E3
Left Turn Factor [perm) 0950 1.000 10000 0950 1.000 1.UEIEI| 05950 1.000 1000 0950 1.000 1.000
Right Ped Bike Factor 1.000  1.000 10000 1.000 1.000 0 10000 1.000 0 7.000 0 1.0000 1000 1.000 0 1.000
Left Ped Factor 1.000  1.000  1.0000  1.000 1000 1 .UUU| 1.000  1.000 1.El|:||:ll 1.000  1.000  1.000
Saturated Flow Rate [perm) 3433 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1hE3
Right Tum on Red? | '
Saturated Flow Rate [RTOR) ] ] 134 1] a 82 1] a a2 a 0 120
Link Is Hidden - O - - O —| - 0O — - O —
Hide Marme in Mode Title — [ — — [ — — [ — — [ —
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L o LAME SETTINGS A ¥

ane Settings
Larnesz and Sharing [HRL) ‘]j +++ F
Traffic Wolume [vph) 00 1200 100

Street Mame
Link, Digtance [ft) — 2000 —
La n E Link. Speed [rmph) — Rl —
. Set Arterial Mame and Speed — EB | —
Settings suclTing = =
Ideal Satd. Flow [wphpl] 14800 1300 1400
ane \width |

Grade [%) — 0 —
+ Ideal Saturated Fl -
ea a u ra e OW Starage Length [ft] 400 — 400
Storage Lanes [H) 1 — 1
- DefaUlt Value Of 1 900 Right Turn Channelized = —  Mone
Curb B adiuz [ft] — — —
veh/hr/ln (HCM 2000) R
Lane Utilization Factor 1.00 0 1.00
o Right Turn Factar 1.000  1.000 0850
- Do not adjust rate for heavy rvreims
o . Saturated Flow Fate [prot) 1805 B1av 1615
Veh, lane W]dths, etCo aS th]S Left Turn Factaor [perm) 090 1.000  7.000
o Right Fed Eike Factar 1.000  1.000  7.000
1S dOne by SynCh ro Left Ped Factar 1000 1000 1.000
Saturated Flow R ate [perm) 1805 51a7 1615

Right Turn on Red? — —
Saturated Flow Rate [RTOR] 1] 0 118
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Lane Settings

« CBD (Central Business
District)
- Uses HCM 2000
characteristics for CBD’s to

make adjustments if
selected

LAME SETTIMGS

Lanes and Shanng [HAL]

AL N
EEL EET EER
SR

Traffic: Vaolume [vph)

300 1200 100

Street Mame

Link. Distance [ft] — 2000 —
Link. Speed [mph) — a0 —
Set Artenal Mame and Speed — EB —
Travel Time [s] — 273 —
Ideal Satd. Flow [wphpl)] 14900 14900 14900
Lane “width [ft] 12 12 12
Grade [& = 0 =
dreaTypeCBD | — [] |
Storage Length [ft] 400 — 400
Starage Lanes [#] 1 — 1
Right Turn Channelized — — Mone
Curb Radius [ft] — — —
Add Lanes [#] — — —
Lane Utilization Factor 1.00 0.91 1.00
Right Turn Factar 1.000 1.000 1.850
Lett Turn Factor [prot) 0950  1.000  1.000
Saturated Flow B ate [prat] 1805 a1ay 1615
Left Turn Factar [perm] 0.950 1.000 1.000
Right Ped Bike Factar 1.000  1.000  1.000
Left Ped Factor 1.000  1.000  1.000
Saturated Flaw B ate [perm] 1805 =187 1615
Right Turn an Red? — —

Saturated Flow Fate [RTOR]
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LAME SETTINGS Al v
EEL EBT EER

Lanes and Shanng [HAL] ‘jj """""‘ i"
Traffic: Vaolume [vph) 300 1200 100
Street Mame
Link. Distance [ft] — 2000 —
Link. Speed [mph) — a0 —
Set Artenal Mame and Speed — EB —
Travel Time [s] — 273 —
Ideal Satd. Flow [wphpl)] 14900 14900 14900
Lane “width [ft] 12 12 12
Grade [%] — ] —
fres Tome TR — ] __
Storage Length [ft] 400 — 400
Starage Lanes [#] 1 — 1
Hight Turn Channelized — — Mone
Curb Radius [ft] — — —
Add Lanes [#] — — —
Lane Utilization Factor 1.00 0.91 1.00
Right Turn Factar 1.000 1.000 1.850
Lett Turn Factor [prot) 0950  1.000  1.000
Saturated Flow B ate [prat] 1805 a1ay 1615
Left Turn Factar [perm] 0.950 1.000 1.000
Right Ped Bike Factar 1.000  1.000  1.000
Left Ped Factor 1.000  1.000  1.000
Saturated Flaw B ate [perm] 1805 =187 1615
Right Turn an Red? — —
Saturated Flow Fate [RTOR] ] ] 118
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Lane Settings

LAME SETTIMGS

AL N

EEL EET EER

Lanes and Shanng [HAL]

[ Rk

Traffic: Vaolume [vph)

300 1200 100

Street Mame

Link. Distance [ft] — 2000 —
Link. Speed [mph) — a0 —
Set Arterial Mame and Speed — EB I =
Travel Time [s] — 273 —

|deal Satd. Flow [wphpl]

1300 1300 1300

Lane “width [ft] 12 12 12
Grade [%] — ] —
Area Type CBD - 4 —
Storage Length [ft] 400 — 400
Storage Lanes [#] 1 — 1
Right Turn Channelized — — Mone
Curb Radius [ft] — — —
Add Lanes [#] — — —

Lane Utilization Factor

1.00 0.9 1.00

Right Turn Factar

1.000  1.000  0.850

Lett Turn Factor [prot)

0950 1.000  1.000

Saturated Flow B ate [prat]

1805 a187 1615

Left Turn Factar [perm]

0950 1.000  1.000

Right Ped Eike Factor

1.000  1.000  1.000

Left Ped Factor

1.000  1.000  1.000

Saturated Flaw B ate [perm]

1805 5187 1615

Right Turn on Fed?

Saturated Flow Fate [RTOR]

] ] 118
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Lane Settings s |4 22 B
EEL EBT EER
B ANET L G L ST LR | | Lahes and Sharing [#AL) ‘jj 44 i"
L - % : Ay o o ) Traffic Valume (vph] 00 1200 100
' - Street Mame
Link. Distance [ft] — 2000 —
Link. Speed [mph) — a0 —
Set Artenal Mame and Speed — EB —
Travel Time [s] — 273 —
Ideal Satd. Flow [wphpl)] 14900 14900 14900
Lane “width [ft] 12 12 12
Grade [%] — ] —
Area Type CBD - 4 —
3 : e : Storage Length [ft] 400 — 400
s = ' v 15K s Starage Lanes [#] 1 — 1
o . 48 Right Turn Channelized — — Mone
Curb Radius [ft] — — —
_ Add Lanes [#] — — —
B Lane Utiization Factor | 100 om 100
- Fight Turn Factar 1.000 1.000 [1.350
Dete rm] n eS h OW f Lett Turn Factor [prot) 0950  1.000  1.000
. Saturated Flow B ate [prat] 1805 a1ay 1615
t raff] C VO l u m eS LU TO t A VO l Left Turn Factar [perm] 0.950 1.000 1.000
are d.istr.ibuted _ . pp' . Right Ped Bike Factar 1.000  1.000  1.000
-_— . Left Ped Factor 1.000  1.000  1.000
h '. n X H l g h La‘ne VO l . S aturated Flow Fate (parm) 1805 5187 1615
acrOSS eac ane Right Turn an Red? — —
Saturated Flow Fate [RTOR] ] ] 118
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Lane Settings
* EXxclusive Lane:
" for = 0.85
» Shared Lane:
= for = 1.0 — (0.15) Pgy
» Single Lane:
= for = 1.0 — (0.135) Py

where Pr; = proportion of right turn
traffic in lane

LAME SETTIMGS

Lanes and Shanng [HAL]

Traffic: Vaolume [vph)

AL N
EEL EET EER
SR

300 1200 100

Street Mame

Link. Distance [ft] — 2000 —
Link. Speed [mph) — a0 —
Set Artenal Mame and Speed — EB —
Travel Time [s] — 273 —

|deal Satd. Flow [wphpl]

1300 1300 1300

Lane “width [ft] 12 12 12
Grade [%] — ] —
Area Type CBD - 4 —
Storage Length [ft] 400 — 400
Starage Lanes [#] 1 — 1

Right Turn Channelized

Curb Radius [ft]

Add Lanes [#]

Lane Utiization Factor

Right Turn Factar

1000 1000  0.850]

Lett Turn Factor [prot)

Saturated Flow B ate [prat]

Left Turn Factar [perm]

Right Ped Eike Factor

Left Ped Factor

Saturated Flaw B ate [perm]

Right Turn on Fed?

Saturated Flow Fate [RTOR]

.1.'.;',|_|.r,l..||'|i'.||'||!li]'1-‘_- ALl
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Lane Settings s |4 22 B
EEL EBT EER
Lanes and Shanng [HAL] ‘jj """""‘ i"
. . Traffic: Vaolume [vph) 300 1200 1EII:I-
 Exclusive Lane:
Link. Distance [ft] — 2000 —
Link. Speed [mph) — a0 —
u fLT — 0 . 9 5 Set Artenal Mame and Speed — EB —
Travel Time [s] — 273 —
Ideal Satd. Flow [wphpl] 1300 1300 1300
® Shared Lane: Lane Width [ft] 12 12 12
Grade [%] — ] —
Area Type CBD - 4 —
—_ ' Storage Length [ft] 400 — 400
fLT - 1 / (1'0 + 0'05 PLT)' Storage Lanes [#) 1 — 1
Right Turn Channelized — — Mone
. . . Curb Radius [ft] — — —
Pur = Proportion of left turn traffic in lane group AL 1) S
Lane Utilization Factor 1.00 0.91 1.00
Fight Turn Factar 1.000 1.000 (1.850
Lett Turn Factor [prot) 0950  1.000  1.000
 Permitted left factors are e e S
Left Turn Factar [perm] 0.950 1.000 1.000
b d t t d Right Ped Bike Factar 1.000  1.000 1000
ase On aC ua e g reen Left Ped Factor 1.000 1000 1.000
. 1 Saturated Flaw B ate [perm] 1805 =187 1615
times per the 2000 HCM —
Saturated Flow Fate [RTOR] ] ] 118
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e« These factors are
calculated based upon HCM
2000 methods
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LAME SETTINGS Al v
EEL EBT EER

Lanes and Shanng [HAL] ‘jj """""‘ i"
Traffic: Vaolume [vph) 300 1200 100
Street Mame
Link. Distance [ft] — 2000 —
Link. Speed [mph) — a0 —
Set Artenal Mame and Speed — EB —
Travel Time [s] — 273 —
Ideal Satd. Flow [wphpl)] 14900 14900 14900
Lane “width [ft] 12 12 12
Grade [%] — ] —
Area Type CBD - 4 —
Storage Length [ft] 400 — 400
Starage Lanes [#] 1 — 1
Right Turn Channelized — — Mone
Curb Radius [ft] — — —
Add Lanes [#] — — —
Lane Utilization Factor 1.00 0.91 1.00
Right Turn Factar 1.000 1.000 1.850
Lett Turn Factor [prot) 0950  1.000  1.000
Saturated Flow B ate [prat] 1805 a1ay 1615
Left Turn Factor [perm) 0350  1.000  1.000
Right Ped Bike Factar 1.000  1.000  1.000
Left Ped Factor 1000 1000 1000
Saturated Flaw B ate [perm] 1805 =187 1615
Right Turn an Red? — —
Saturated Flow Fate [RTOR] ] ] 118
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Lane Setti ngs LAME SETTINGS ;’;L ; :EtH

Lanes and Shanng [HAL] ‘jj “"‘"‘"‘ i“r

Traffic: Vaolume [vph) 300 1200

e Right-Turn on Red (RTOR)  Esses

—_
(]
=

Lirk. Speed [mph) - 50 -

- HCM does not support RTOR e =
calculations T —
- Synchro adjusts applies oo C—
different formulation to o Ton s B
calculate RTOR Lo Ui

- A separate saturation flow e ) e

Saturated Flow B ate [prat]

° Left Turn Factar [perm] 0.950 1.000 1.000

rate is calculated for these g Pedake Fano o0 7000 1000

Left Ped Factor 1.000  1.000  1.000

m Ove m e n tS Saturated Flow B ate [perm] 1805 =187 1615
Right Turn an Red? — —

Saturated Flow B ate [RTOR) 0 0 118
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Volume Settings

V WYOLUME SETTIMGS ) —* -\‘"
P H F — EEL EET EER
4 X V Lanes and Sharng [#EL] ‘]j 444 i“r
1 5 Traffic: Yolume [vph] 300 1200 100
Conflicting Peds. [H/hr] I} — 0
Conflicting Bicycles [#/hir] — — 1]
Peak Hour Factor 085 085 085
Growth Factor 100 100 1.00]
G F — 1 + Y Heawy Vehicles [%] 1] 1] 1]
- T Bus Blockages [#/hr) 0 0 0
Adj. Parking Lane? ] ] ]
Parking M anewvers [#hr) — — —
Traffic frarn mid-black, [5%] — I} —
Link 0D Y olumes — — —
Adjuzted Flow [vph) 353 1412 1148
Wh e re r — g rOWt h rate Traffic in shared lane [%) — — —
Lane Group Flow [vph) 353 142 118

Y = number of years

A =l
WNNCITE
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Volume Settings

A
e Sources: driveways, un-modeled il
ources ’ e T
S ree S :'n I::tir'?gumeE :p r —
Enn::icting Eicjclnz;;x]'hr] —D — E
° SynChI‘O balances UpStream & Peak Hour Factor 085 085 065
o . . Growth Factar 1.00 1.00 1.00
downstream traffic by adjusting Heaw Vehices (4 0 0 o
. . Buz Blockages [Hhr) I} I} 0]
mid-block traffic Adi. Parking Lane? O O O
Farking Maneuvers [#/hr) — — =
e Higher values of mid-block traffic Toffelonméthok ] [ = 1 |
reduces the effectiveness of signal piedPont)__ =z
Optimization B LaneErupFInw[vph] — /3 142 118

o | A

N e——— L

A memphisiedl
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Volume Settings

 Allows for detailed control over E 3N
. £ SETTINGS EBL EBT EEBR
O-D movements for adjacent PETTECCTG R
Traffic: Yolume [vph] 300 1200 100
intersections T —
. Used for: ot CEE—
Heawy Vehicles [%] 1] 1] 1]
- Links less than 300 ft. long e 90 O
. . . Parking M anewvers [#hr) — — —
- Freeway interchange intersections  Lsfiimmitticr —a
- Median of a wide arterial ) S U
Lane Group Flow [vph) 353 142 118

Between nodes of a T-intersection

www.memphisieddu
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« Pass. Car Equivalents are
used to balance lanes

 Values for PCESs:

Throughs: 1

Rights: 1.18

Protected Lefts: 1.05

Permitted Lefts: 1 /[0.95* (900 - vOp)/900], (max 6.67)

Permitted plus protected Lefts: 2/[0.95 +0.95* (900 - vOp)/900], (max 1.82)

vOp = through volume opposed.

Dreamers. Thinkers. Doers.

YOLUME SETTIMGS ) —> “\'
EBL EET EER
Lanes and Shanng [HAL] wj "'“'“" i“r
Traffic: Yolume [wph] 300 1200 100
Conflicting Peds. [#/hr] 0 — 0
Conflicting Bicycles [#/r] — — ]
Feak Hour Factor a5 n.a5 0.85
Growath Factor 1.00 1.00 1.00
Heawy Vehicles [%] 1] ] ]
Buz Blockages [Hhr ] ] )
Adj. Parking Lane? ] ] ]
Parking M anewrvers [#/hr) — — —
Traffic frarm mid-block (%] — 0 —
Link 0D Yolumes — — —
Adjuzted Flow [vph) 353 1412 118
‘Traffic if hared lane [%] — — —|
| Lane Group Flow [vph] /I 1412 114

i ’,l_uf,l..||'|'l'-||'||!]F]'L‘_-.'-'|';_|i_
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Node Settings

e Controller Types o 3
* Pretimed m =
- Semi-Actuated-Uncoordinated = o —
- Actuated-Uncoordinated D |
- Actuated-Coordinated EZE?%TE;:EF*
- Unsignalized > =
- Roundabouts Gt

Ze=—"E

WinWwwWimemp! nisiedd



THE UNIVERSITY OF

MEMPHIS. Dreamers. Thinkers. Doers.
Node Settings (Cont.)

e Actuated Cycle Length oo 3
- Average cycle length for an it s
actuated signal oo T

« Natural Cycle Length e ':
- Shortest cycle length that will ”” —
give acceptable capacity s e

- Cycle length intersection would &=
run at if it was independent of = Feets | e
other intersections ~
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THE UNIVERSITY OF

MEMPHIS,

TIMIMG SETTIMNGS } —> -\"
EEL EET EER
() () () Lanez and Sharing [HRL) I % vl 44 il
I 'I m 'I n S e tt'l n S [ Traffic Volume (vph] [ 200 1200 10
Turn Type Frot — Perm
Frotected Phazes 7 4
: Permitted Phases 4
Left TU rn Types R]ght Turn Types Detector Phaszes 4 4
. - P . d Switch Phase 1] 1]
- Permitted ermitte Leading Detectar [f] 20 100 20
Trailing Detector [ft) 0 0 0
- Protected = Protected Minimum Il (s] 40 40 40
. Minimum Split [2] 120 219 219
- Permitted & = Permitted & Total Spit (3] 00 293 293
Yellov Time [z] a0 a0 a0
Protected Protected AlkRed Time [3) 03 03 09
. m Lozt Tirme Adjust [2] 0.0 0.0 0.0
- Spl] t Overlap Lagaing Phase? ]
- Pro tected & Alows Lead/Lag Optimize?
Recall Mode e e N
Overla P Actuated Efict. Green [3] 141 234 234
Actuated g/C Ratio .20 033 033
| Free "alume to Capacity R atio a7 & IR
Contral Delay (=] 15 Z6.0 4.6
| Custom Clueue Delay (2] Qo Qo Qo
Tatal Delay (=] 715 260 4.6
Lewvel of Service E C B,
Approach Delay [z] — 332 —
Approach LOS — C —
Llueue Length S0th [ft] 152 200 I
[ueus Length 95th [it) faa2 234 27
v 02 ®) il -
10s = | s : . | 25 = | 158 = |
A @5 L.'_GE ®) \*m L Toa
20s | s | 158 | s |




THE UNIVERSITY OF

MEMPHIS.
Timing Settings

e Startup lost time minus
extension of effective

green time
- Extension of effective green
is the time vehicles continue

to enter the intersection
during yellow

- Default value is zero

TIMING SETTIMGS

A

EEL

—-

EET

EER

Lanes and Sharing [HEL) | "ﬁj 444 F
Traffic Yaolume [vph) 300 1200 100
Turn Type Prit — Pemn
Protected Phazes 7 4
Permitted Phases
Detector Phases 7 4
Switch Phase 0 0
Leading Detectar [ft] 20 100 20
Trailing Detector [ft] 1] 1] 1]
kinimum [nitial [z] 4.0 4.0 4.0
kinimurn Split (2] 12.0 219 219
Total Split [) 20.0 293 293
Yellow Time [z] R0 R0 R0
All-Red Time (] 09 09 039
’ | Lost Time Adjust (5] | 0.0 0.0 0.0/ ‘
Lagging Phage? ]
Allows Lead/Lag Optimize?
Recall Mode G G P a
Actuated Effct. Green [z) 14.1 234 234
Actuated g/C Fatio .20 033 033
Yolume o Capacity Ratio 0497 na 0139
Control Delay [z] 1.5 2E.0 4.6
Queue Delay [z] 0.0 0.0 0.0
Tatal Delay [2] 1.5 26.0 45
Level of Service E C &
Approach Delay [z] — 32 —
Approach LOS — C —
[Hueue Length B0tk [f] 152 200 1]
[ueue Length 35tk [f) H2g2 234 27
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THE UNIVERSITY OF

MEMPHIS.
Timing Settings

e Lead/Lag Optimization

- Change/optimize the
sequence of phases included
in a cycle

TIMING SETTIMGS

A

—-

EEL EEBT EEBR
Lanes and Sharing [HEL) | "ﬁj 444 F
Traffic Yaolume [vph) 300 1200 100
Turn Type Prit — Pemn
Protected Phazes 7 4
Permitted Phases
Detector Phases 4
Switch Phase 0
Leading Detectar [ft] 20 100 20
Trailing Detector [ft] 1] 1] 1]
kinimum [nitial [z] 4.0 4.0 4.0
kinimurn Split (2] 12.0 219 219
Total Split [) 20.0 293 293
Yellow Time [z] R0 R0 R0
All-Red Time (] 09 09 039
Losgt Time Adjust [z] 0.0 0.0 0.0
Lagging Phage? ]
Allows Lead/Lag Optimize?
RHecall Mode hl an hl an hd an
Actuated Effct. Green [z) 14.1 234 234
Actuated g/C Fatio .20 033 033
Yolume o Capacity Ratio 0497 na 0139
Control Delay [z] 1.5 2E.0 4.6
Queue Delay [z] 0.0 0.0 0.0
Tatal Delay [2] 1.5 26.0 45
Level of Service E C &
Approach Delay [z] — 32 —
Approach LOS — C —
[Hueue Length B0tk [f] 152 200 1]
[ueue Length 35tk [f) H2g2 234 27




THE UNIVERSITY OF

MEMPHIS.
Timing Settings

e Recall Modes

No recall - phase can be skipped

Minimum recall - never skip,
always service min. initial

Maximum recall - never skip,
always service max. split

Pedestrian recall - never skip,
always service ped. clearance
interval

Coordinated Min. & Max. - used
with coordinated signals

TIMING SETTIMGS

EEL EET

Ay

EER

Lanes and Sharing [HEL) | "ﬁj 444 F
Traffic Yaolume [vph) 300 1200 100
Turn Type Prit — Pemn
Protected Phazes 7 4

Permitted Phases 4
Detector Phases 7 4 4
Switch Phase 0 0 0
Leading Detectar [ft] 20 100 20
Trailing Detector [ft] 1] 1] 1]
kinimum [nitial [z] 4.0 4.0 4.0

Kinirurn Split (2]

120 A4 1.9

Tatal Split [z 20.0 29.3 29.3
Yellow Time [z] R0 R0 R0
All-Red Time (] 0.3 0.3 0.3
Lost Time Adjust [z] 0.0 0.0 0.0
Lagging Phage? ]
Allove Lead/Lag Optimize?

|Recall tMode

| N N L

Actuated Effct. Green [z)

14.1 234 234

Actuated g/C Fatio

0.20 0.33 0.33

Yolume o Capacity Ratio

0.97 0.8 019

Control Delay [z] 1.5 2E.0 4.6
Queue Delay [z] 0.0 0.0 0.0
Tatal Delay [2] 1.5 26.0 45
Level of Service E C &
Approach Delay [z] — 32 —
Approach LOS — C —
[Hueue Length B0tk [f] 152 200 1]
[ueue Length 35tk [f) H2g2 234 27
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THE UNIVERSITY OF

MEMPHIS
Timing Settings e B

Pratected Phases

e Synchro allows for an all red =

Detector Phazes — —

phase for pedestrians or a hold T

Leading Detector [ft] — —

p h a S e Trailing Detector [f) — _

Mirirnurn [nitial (2] — _

TIMING SETTINGS

Mirirmum Spilit (2] — —
Taotal Split [=] — _|
ellow Time (3] — _
All-Red Time (] — —
Lost Time Adjust 5] — _
Lagging Phase? — ]

Allowvs Lead/Lag Optimize? — —
Recall Mode = —
Actuated Effct. Green [z] — —
Actuated g/C Fatio — —
Yolume to Capacity R atio — —

Contral Delay (3] — —

Gueue Delay (3] — ]

Total Delay (=] — —

Level of Service — _

Approach Delay [z] — ]
Approach LOS — _
Gueue Length S0t [f) — —
Gueue Length 35th (f) — ]

T ] al=Yii
WWWWCITIED



THE UNIVERSITY OF

MEMPHIS,

MODE SETTINGS
MNode # 3
d d d Zohe

Timing Settings
' Marth [ft]: 10833

£ Elevation [ft): 0

o o [ ernntine
(Unsignalized) o —

Max vrC Hatio; 341

Interzection Delay [z]: —

Intersec bion LOS: =

ICL: 0.a0

. . ICU LOS: D

e Three Sign Control settings

SIGMIMG SETTIMGS } —> \"

o . ) EEL EBT  EER
- Free: traffic doesn’t stop yrprE—y -

. . . T raffic: Wolume [vph] 300 1200 100
- b Sign Contral — "field —
Y]eld y y]eld S]gn Median Width (f] — 12 —
o TWwLTL Median — [ —
- S to p : Sto p S] g n Right Turn Channelized M
Critical Gap, tC [2]

Fallaws Up Tirme, tF [2]

e Roundabouts are also

Contral Delay (=]
Level of Service

selected using control type Erwss

www.memphisieddu




THE UNIVERSITY OF

M E M PH IS Dreamers. Thinkers. Doers.
Phasing Settings

PHASIMIG SETTIMGS T
» Vehicle extension :
. . . b awirmurn Split (2] 200
- Amount of time green time is Yoo Tl E
extended when vehicle o Lot o Gie? -
crosses detector ”H
. ° Tirme To Reduce (2] 0.0
e Minimum Gap el =
- Min time for a following o
vehicle to cross intersection DudEniy?
(refers to the distance T BT | e
. Alkh Zile Green Time (=] 16 cd
between 2 following T o N W

vehicles)

www.memphisieddu



THE UNIVERSITY OF

M E M PH IS Dreamers. Thinkers. Doers.
Phasing Settings

PHASIMG SETTINGS T
Walk times, don’t walk
birirmunn ritial (=] 4.0
¢ a ] m e S ) O n Wa Minimum Siplit (<) 200
° b awirmurn Split (2] 200
times, and number of push
All-Fed Time (=] 05
Lagging Phaze? —
bUtton CallS/ h r are all Allow Lead/Lag Optimize? —
Yehicle Extengion [z] 3.0
birirmum Gap [z] a0
ente red ] n the phaS] ng Time Before Reduce (3] nn
. _ Time To Reduce (2] nn
Sett] ngs 1 “ ‘ i = R . ~ Fecall Maode b an
Y = B Pedestian Phaze
' : " 7 - =0 walk Time (5] 5.0
Flazsh Dont ‘wialk, [z 11.0
Pedestrian Callz [H/hr] 0
Dual Entry?
Inkibit b 2m?
0tk Zile Green Time (2] 16 od
Tth Zile Green Time (2] 16 cd
Alkh Zile Green Time (=] 16 cd
Ath Eile Green Time [z] 16 cd
10kh Zile Green Time (3] 16 cd

MWW memphisieddu



THE UNIVERSITY OF

M E M PH IS Dreamers. Thinkers. Doers.
Phasing Settings

PHASIMG SETTINGS T
2-MBTL
O l d f A t t d - birirmunn ritial (=] 4.0
¢ n y u Se O r C u a e kdirirnwim Split (=] 20.0
° ° b awirmurn Split (2] 200
Coordinated signals
All-Fed Time (=] 05
Lagging Phaze? —
o W h l t d - Allow Lead/Lag Optimize? —
e n Se eC e ) a n O n Yehicle Extengion [z] 3.0
o birirmum Gap [z] a0
coordinated phase can be
Time To Reduce [2] 0.0
Recall Mode Max
eXte n d ed a n d n Ot Pedestian Phaze
o Walk Time [=] a0
h Flazsh Dont ‘wialk, [z 11.0
terminated as scheduled !
[T = [
(Inhibit Max? | |\
q0th Zile Green Time [2] 16 cd
Tth Zile Green Time (2] 16 cd
Alkh Zile Green Time (=] 16 cd
Ath Eile Green Time [z] 16 cd
10kh Zile Green Time (3] 16 cd

www.memphisieddu



THE UNIVERSITY OF

M E M P H IS Dreamers. Thinkers. Doers.

Phasing Settings

e Phase Diagram
- Visualization of phasing
- Can be adjusted manually




THE UNIVERSITY OF

M E M P H lS Dreamers. Thinkers. Doers.

A
® Affects When SIMULATION SETTINGS 50 ror :B*H

Lanes and Sharing [HRL) ﬁ +++ i'
300 1200 100

. Traffic Yolume [vph)
vehicles can T —

Storage Lanes [#] 1 — 1
enter Sto rage [Taper Length [f] | x - 2|
Lane Alignment Left Left Right
Lane "Width [f) 12 12 12
la n e Enter Blocked Interzection [ [a] [ [a] Mo
Median Width [f) — 12 —
Link. Offzet [ft] — 1] —

C Ik itk [fE) — ] —

e Default value oo _
° Headway Factor 1.00 1.00 1.00
] S 2 5 ft o Turning Speed [mph] 15 — 9

b andatory Distance [ft] — 200 —
Pozitioning Dizstance [ft] — 2199 —
M andatory Distance 2 [ft] — 14EE —

Pozitioning Distance 2 [k — 2932 —

AW memphisiedL



THE UNIVERSITY OF

MEMPHIS

Dreamers. Thinkers. Doers.

Simulation Settings

SIMULATION SETTINGS } —> \'
EEL EET EER

ﬂ | | Lanez and Sharing [#RL) % A4 i'
ey . T raffic: Walume [vph] ano 1200 100

—————— mmmee— | e e Storage Length [f] 400 — 400

—_) i— —_) 'i_ Starage Lanes [#] 1 — 1

lne magrment  —= ] ewaigmer - — - Taper Length [ft] 25 — 25
Lett e - R - | Lane Alignment Left Left Hight|

™ B Lane Wwidth [ft] 12 12 12

| '/ Enter Blocked Interzection Mo Mo Mo

Bl | N Median Width (it . 1z -
Y Lirk, itz [f] — 1] —

e — - Crozzwalk ‘width [f) — ] —

. _ — (| [TWLTL Median O =

S —_:I ._:——————— E— Rty Headway Factor 1.00 1.00 1.00
T . | ugnt-ma T . . T Turning Speed [mph] 15 — 9

™ s b andatary Distance [ft) — 200 —

| Pozitioning Distance [ft] — 21499 —

b andatary Diztance 2 [ft] — 1466 —

Paositioning Diztance 2 [ft] — 2932 —




THE UNIVERSITY OF

M E M PH IS Dreamers. Thinkers. Doers.
Simulation Settings

Can enter yes) no) 1) Or 2 SIMULATION SETTINGS A v

EEL EET EER

(WhiCh allOWS 1 or 2 Veh]CleS Lanes and Sharing (#AL] % ME 7

Traffic: Yolume [vph] 300 1200 100
to enter blocked intersection) T N
Storage Lanes [#] 1 — 1
Taper Length [f] 25 — 25
Lane Alignment Left Left Right
Lane width [ft) 12 12 12
| Enter Blocked Intersection | Mo Mo Mol
Median width (ft] — 12 —
Link, Offset [ft) — 1] —
Crozawalk width [ft] — 0 —
Tw/LTL Median — [ —
Headway Factor 1.00 1.00 1.00
Turning Speed [mph] 15 — 9
b andatory Distance [ft] — 200 —
Pozitioning Dizstance [ft] — 2199 —
M andatory Distance 2 [ft] — 14EE —

Pozitioning Distance 2 [k — 2932 —

A Man
WNNCITE



THE UNIVERSITY OF

M E M P H lS Dreamers. Thinkers. Doers.

Simulation Settings

SIMULATION SETTINGS } — -\"
EEL EET EER
Lanes and Sharing [HEL) ‘i +++ i'
Traffic Walume [vph) 300 1200 100
Storage Length [ft] 400 — 400
Storage Lanes [#] 1 — 1
Taper Length [ft] 25 — 25

Lane Alignment

Left Left Fight

Lare width [ft) 12 12 12
Enter Blocked Interzection i [a] Mo Mo
| M edian 'idth [ft] — 12 -
Link, Oiffzet [ft) — 1] —
Crogzwalk \wfidth [ft] — 1] —
TwLTL Median — [ —
Headway Factor 1.00 1.00 1.00
Turning Speed [mph] 15 — 9
b andatary Distance [f) — 200 —
Fozitioning Distance [ft] — 21499 —
b andatary Diztance 2 [ft) — 1466 —
Pozitioning Distance 2 [k — 2932 —




THE UNIVERSITY OF

M E M PH IS Dreamers. Thinkers. Doers.
Simulation Settings

SIMULATION SETTINGS } — -\"
EEL EET EER
A Lanes and Sharing [HEL) ‘i +++ i'
w = Link Offset Traffic Walume [vph) 300 1200 100
+45" on aast end of lInk Storage Length [ft] 400 — 400
-45 on west end of link Storage Lanes [#] 1 — 1
Taper Length [ft] 25 — 25
Lane Alignment Left Left Fight
q:_ . — . — n —m — — — Lare width [ft) 12 12 12
Enter Blocked Interzection Mo Mo Mo
W= AF b edian width [ft] — 12 —
Link Qffzet [ft] | — 0 —|
Crogzwalk \wfidth [ft] — 1] —
TwLTL Median — [ —
Headway Factor 1.00 1.00 1.00
Turning Speed [mph] 15 — 9
b andatary Distance [f) — 200 —
Fozitioning Distance [ft] — 21499 —
b andatary Diztance 2 [ft) — 1466 —
Pozitioning Distance 2 [k — 2932 —




THE UNIVERSITY OF

M E M P H lS Dreamers. Thinkers. Doers.

SIMULATION SETTINGS } — -\"
EEL EET EER
Lanes and Sharing [HEL) ‘i +++ i'
Traffic Walume [vph) 300 1200 100
Storage Length [ft] 400 — 400
Storage Lanes [#] 1 — 1
Taper Length [ft] 25 — 25
Lane Alignment Left Left Fight
Lare width [ft) 12 12 12
Enter Blocked Interzection Mo Mo Mo
Median width [ft] — 12 —
Link, Oiffzet [ft) — 1] —
Crogzzwalk whidth [ft] — 1] —
TwLTL Median — [ —
Headway Factor 1.00 1.00 1.00
Turning Speed [mph] 15 — 9
b andatary Distance [f) — 200 —
Fozitioning Distance [ft] — 21499 —
b andatary Diztance 2 [ft) — 1466 —
Pozitioning Distance 2 [k — 2932 —

WILITIE



THE UNIVERSITY OF

M E M PH IS Dreamers. Thinkers. Doers.
Simulation Settings

A

. SIMULATION SETTINGS — Ty
e Not used for capacity

Lanes and Sharing [HEL) ‘i +++ i'

. Traffic Yaolurme [vph] 300 1200 100

C a lC u la t] O n S Storage Length [t 400 — 400

Storage Lanes [#] 1 — 1

° Taper Length [ft] 25 — 25

° Apphed to model saturated i

Lane "Width [f] 12 12 12

. . Enter Blocked Interzection Mo Mo Mo

flow rates for specific lane =20 e

Link. Olffzet [ft]) — 1] —

g ro u p S Crosswalk width [ft — a —

Tl T1 Median — [ —

Headway Factor 1.00 1.00 1.00

Turning Speed [mph] 15 — 9

b andatary Distance [f) — 200 —

Fozitioning Distance [ft] — 21499 —

b andatary Diztance 2 [ft) — 1466 —

Pozitioning Distance 2 [k — 2932 —

WinWwwWimemp! nisiedd



THE UNIVERSITY OF

M E M PH IS Dreamers. Thinkers. Doers.
Simulation Settings

e Mandatory Distance wusronsermies | 2 = %
- Distance back from stop bar T o
where lane change must occur e s ] S
Taper Length [ft] 25 — 25
e Positioning Distance e T 1
. . Enter Blacked Interzection MHao Mo Mo
- Distance from mandatory point ieden i 1] - -
. . Lirk Offzet [ft — 0 —
where vehicle first attempts to Ciosswak Widh 1 S
TwWLTL Median — —
Change lanes Headway Factor 100 100 1.00
Turning Speed [mph] 15 — 9
« Mandatory & Positioning Dist. 2 aean s
b andatary Diztance 2 [ft) — 1466 —
_ Used 'if Second lane Change 'iS Puositioning Distance 2 i) — 93 —

required

MWW memphisieddu



THE UNIVERSITY OF

M E M PH IS Dreamers. Thinkers. Doers.
Detector Settings

DETECTOR SETTIMGS -I:;:L ; ;:H

i T h ree types Lanes and Sharing [HEL) 'i +++ i'

. . Traffic: Walurne [vph] 300 1200 100

- Calling - places call when phase is [ oacosr T2

Detector Phases 7 4 4

ye l lOW or red Switch Phase 0 0 0

Leading Detectar [ft] 20 100 20

_ _ . Trailing Detectar (i) 1] 1] 1]

EXtend places Call When phase ]S Detectar Template Lett Thiru Right
Add/Update Template

g ree n Detector 1 Pozition [ft] I} I} 0]

o R Detector 1 Size [ft] 20 G 20

- Cl+ EX - Com b] natlon Of tWO Detector 1 Type Cl+Ex  Cl+Ex EI+E:-{

. Detectar 1 Channelz

p revious Detector 1 Extend 00 00 00

Detector T Queue 0o 0o 0o

Detector 1 Delay 0o 0o 0o

Detector 2 Position [ft] — 94 —

Detectar 2 Size [f] — = —

Detector 2 Type — Cl+Ex —

Detector 2 Channels — —

Detector 2 Extend — 0o —

WinWwwWimemp! nisiedd



THE UNIVERSITY OF

M E M PH IS Dreamers. Thinkers. Doers.
Detector Settings

DETECTOR SETTINGS *E’:L ; ;:H

i EXte n d Lanes and Sharing [HEL) 'i +++ i'

Traffic: Walurne [vph] 300 1200 100

- Extends call for n seconds after Number of Detecors (7 T2

Detector Phazes ¥ 4 4

detection Switch Phase 0 0 0

Leading Detectar [ft] 20 100 20

Trailing Detector [ft) I} I} 0

® Qu e u e Dete-:?u:ur Tfam::ulatet Lett Thiru Right
Add/Update Template

- Extends phase for n seconds to Deeee | Feton ) L

provide queue clearance Deeci Tie_ e D

Detector 1 Extend 0.0 0.0 0.1

° Delay De:ec:nﬂ Duteue 00 00 0f

Detector 1 Delay 0o 0o (.0

- Will not place a call on red or o e

yellow until vehicle has been TS Rl

Detectar 2 Extend — n.0a —

there n seconds

www.memphisieddu
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M E M P H IS Dreamers. Thinkers. Doers.

Optimization
e Intersection Cycle Length
e Intersection Splits

e Intersection Offsets

e Network Cycle Length
- Can be done for each “Zone”

o« Network Offsets




THE UNIVERSITY OF

M E M P H IS Dreamers. Thinkers. Doers.

Additional

e Simulation
- SimTraffic
e Time-Space Diagram
- Analyzing a corridor
- To visualize the progression




THE UNIVERSITY OF

MEMPHIS

Dreamers. Thinkers. Doers.

EXAMPLE

2. What should be your recommended phasing and cycle length for the following intersection?

50

65 .F PHF =098

350 Target v/c ratio = 0.95
R Moderate pedestrian activity
“““““ i:‘l'{;; ——--- 241t Speed limits:
/ =7 16 ft 30 miih N-S
_—— _ : }(lf_t : o e 24_[? 40 muth E-W
Crosswalk widths = 10£t
210 ]

W mempnistec



THE UNIVERSITY OF

M E M P H IS Dreamers. Thinkers. Doers.

Signal design

e Phasing

e Convert to through vehicle units

e Determine sum of critical lane volumes
e Determine yellow and all red times

e Determine lost time per cycle

e Determine appropriate cycle length

e Splitting the green

e Pedestrian requirements




THE UNIVERSITY OF

M E M P H IS Dreamers. Thinkers. Doers.

Questions?
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