Location
Date

g

Tratfioware S/

software and the SimTraffic
simulation and animation package.
The class is broken down into the
following modules:

Level |
Level 11




software

Demonstrate how to develop optimum timing
plans

o Upon Completion
Understand Input Requirements
Know how to Analyze
Read Reports and Time-Space Diagrams
Use SimTraffic

Overview of the input requirements
Analysis of isolated intersection operations

Network analysis and optimization

Synchro time space and platoon dispersion diagrams
Program Reports

Introduction to SimTraffic

O O O ONCHE




Software package for modeling
and optimizing traffic signal
timings.

> Capacity Analysis

s> Coordination

s> Actuated Signals

> Time-Space Diagram

> Integration with SimTraffic,
CORSIM, HCS

p
animation model

> Simulate a wide variety of traffic
control

s> Each vehicle individually tracked
every 0.1 second

> Vary driver behavior (aggressive
to passive)

> Measures queuing and blocking
s> Real-world type model




View button or press the [F2] key from
anywhere in the program.

antne Qptimze  Help Thasa buttans can be used to open_ save, save 45, create
=I=] report, undo and redo

0] [ [~

The honzontal row of buttons along the top of Synchro are used to

2
»

switch batween the various input windows within Synchro. These
will b cRscussed in more detall in uoconing sections

These are zoom control buttons. Use these to

[

control the area of the MAP window io view.

These are ik and node control butlons. Use thesa to create inks, delete inks and nodes and
to mowve nodes. Use the bution with the green '+ 1o create & Bnk. A node is created by crossing

k

,_
=
7]

two finks.

FEgL
g

These buttons will display snformabon about the intersecton (or link when using the CF

buttons) Hold your mowse cursor over the buttan 1o show wha information will be displayed
for sach button, For mstance, the ‘%' button will show the node numbes for each intersection,

These buttons will display information specific 1o a movement. For mstance, the ¢ button
will display the phase number for the particular signalized movement.

When adding a link, watch hese 1o sea the )
link length and angle Will show the strest MNode coordinates of

name when you click on a link cursar

] L 9,558

|ss

H




To create a link

To remove a link from the map
To remove an intersection from the map

Bend node. A bend node is a node that is
connected by exactly two links, You cannot
enter date, such =s lanss, volumes or timings
at a bend node. Minimimze the use of bend
nodes.

Intersection node. To create an
intersection, draw bwo links that cross, Click
an the intersection to activate the data entry
settings.

Link Angle Approach Heading
Towards Int. Away from Int.

326 - 34 SB NB

35 -55 SW NE

56 - 124 WB EB
125 - 145 NwW SE
146 - 214 NB SB
215 - 235 NE SW
236 - 304 EB WB
305 - 325 SE NW




2: Main Street & 2nd 5t
3: Main Street & 3rd 5t
4: Main Street & 4th 5t
5: Main Street & 5th 5t
6: Main Street & 6th 5t
7 1st Ave & 3rd 5t

8: Mall Ent. & 31d 5t

v Show Node Numbers
[ Select

1 Intersection

" Anterials [Time-Space only]

Scope
i~ Zone(s)

* Entire Network

Lancel |

4} Synchro 7

Dats Entry Seftings

Click on a nede to
activate the b ata Entry
Settings

Valley Boulevard

C Street

Valley Boulevard

D Streel

[ Valloy Boulevard & C Stioet (4075 0)




Vel Bendrd L € Brwt

Double click on a link to
activate the Side View
Data Entry Settings

Side View Daia Entry | §
v

jew
(LANES setttings)

Gtsent  Jod B (11342 100FS4)

e For Hackgr

Flescippe |07, G5, Bimag. o0 STG Fle. x|




and enter the appropriate data.

=
o Synchro 7 A00Projecis\Training\Synchro for Managers\Example 6.syn
Edit Transfer Options OCptimize Help

Lanes and Sharing (#AL)

Traffic Wolume (vph)
Street Mame — 2nd Stree — 2nd Stiee

= 300 = = 1078 = = 1014 = = 1013 =

= 30 = = 30 = = 30 = = 30 =
Set Arerial Name and Speed — EB = — WB = — NB = — SB =
Travel Time (3] = 2] = = 24.4 = = 23.0 = = 230 =
Ideal Satd. Flow [vphpl] 1800 1300 1900] 1800 1800 1800 1300 1800 1800, 1800 1300 1800,
Lane “idth (i) 12 12 12| 12 12 12 12 12 12 12 12 12
Grade %) = i = = 0 = = 0 = = i =
Area Type CED - O = — OO = — O = — O =
Storage Length () 250 = 250 250 = 250 100 = 0 100 = [t}
Storage Lanes () 1 - [ 1 - ] 1 - - 1 - -
Right Tumn Channelized = = Nane| = = None = = None| = = Nong|
Curb Radius [f] = = = = = = = = = = = =
Add Lanes [#) = = = = = = = = = = = =
Lane Utiization Factor 1.00 1.00 = 1.00 1.00 = 1.00 1.00 = 1.00 1.00 =
Right Tum Factor 1.000 0330 = 1000 0883 —| 1000 0825 = 1000 0326 =
Left Turn Factor [prot) 0.950  1.000 = 0.950  1.000 —| 0950 1.000 = 0950  1.000 =
Saturated Flow Rate (prot] 1770 1844 = 1770 1842 = 1770 1723 = 1770 1723 =
Left Turn Factor [perm] 0.1 1.000 — 0143 7.000 —| DEsF 1000 = 087 1.000 =
Right Ped Bike Factor 1.000  1.000 = 1.000  1.000 —| 1000 1.000 = 1000 1.000 =
Left Ped Factor 1.000  1.000 = 1000 1.000 —| 1000 1.000 = 1000 1.000 =
Saturated Flow Rate (perm) 300 1844 = 266 1842 = 1280 1723 = 1280 1722 =
Right Tum on Red? = = = = = = = =

n anturated Flow Fiate (RTOR) 0 g [t} 54 54




by pressing [R] or [L] selecting the
appropriate configuration from the list.
o To change the name of an approach

direction, right click on the column label
of the LANES View.




250" Storage Lane

250" Left Storage Lane

—_> Vehicles in this lane must turn left

250" Through Pocket Lane

200' Storage Lane

LANE WINDOW Ay
EBL EBT EBR
Lanes and Sharing (#RL) M 4

Ideal Satd. Flow [vphpl)

1900 1900 1900

Lane Width (ft)

12 12 12

Grade (%) — 0 —
[Area Type — Other  —
Storage Length () 250 200
Storage Lanes () 1 - 1

200" Storage Lane

~

IV

LANE WINDOW

Lanes and Sharing (HRL]

AN
EBL EBT EBR
A

Ideal Satd. Flow [vphpl)

1900 1900 1900

Lane Width [f)

12 12 12

Grade (%) - 0 —
Area Type — Other  —
Storage Length (i) 2% 200
Storage Lanes () 2 — 1

100 wph ==

R

_ Total App. Vol.

(100 + 200)

~ (No. of Lanes) x
(High Lane Vol.)

(2 x 200)

10



button and enter the appropriate data

o Synchro 7 - C:\00Projects\Training\Synchro for Managers\Example 6.syn
File Edit Transfer Options Optimize Help

Lanes and Sharing (HAL]
Traffic Valume [vph]
Conflicting Peds. (th)
Conflicting Bicycles [#/hi) = = = =
Pk Hour Factor 0% 032 032 0% 032 08 08 032 052 082 082 099
Growth Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Wehicles (%) 2 2 2 2 2 2 2 2 E 2 2 2
Bus Blockages (#7h1] [ [ [ [ [ [ [ [ q [ [ 0
4. Parking Lane? O O Oo/lgd o oo 0o ojgdg o O
Parking Mansuvers (H/hr] = = = = = = = = = = = =
Traffic from mid block (%] — [ — — [ - = [ = = [ =
Link OD Volumes —EB = = = = = = = = = =
Adiusted Flow [vph) 54 761 54 54 652 54 54 54 54 54 54 54
Traffic in shared lane %]
Lane Group Flow [vph) 54 815 q 54 708 q 54 108 [i 54 108 0




settings button and enter the appropriate data

B Edk Drarsler Ogtors . Qpisnoe o

CEEER
02]62] 8 208 @)= || 3 s

x| me|=«[4]4]

OOE SETTINGS xl i 5
Fiode 3| [Lenes an Sharing ML) -
Trafhe Voksme okl 0 100 00
Tuan Ty Pt Ll Pt
Proseceed Phases L] 2z E | 1
Peemittd Fhaset 2
[Dikecin Phase 5 2 E | 1
Sl Fhaoe o o 0 0
Detacice (K] £l EE )
T i Ditecaen 1) ] o o []
| (T 40 40 40 40
| Miriream St 5} a0 10 af &0
[Behsaina Cyceint we | WO WO a0 80 %0 80 180 s
st Cychelit 120 hort Tt ] 35 315 a5 35
Mo wic Pt 141 e Tine ] 05 05 85 o5
Indersechion Delay [t 7.
Irntessctun LOS. G
I 1.0
ICL LOS [
st |2] [T E ] [
Reteiercedta | egn el Greer #ycnm I T
[Mokororcs Phase: b COT WO, ke 1o Capacity Nasa 113 106 L 141
[Misito It ot |Cortncd el 51 3% 2 54 e 03 g
[Veld Port. o P e e et " i

12



g 100 00 oo

L Ve b= I TR B

kel Crotil 90 = I I O T I~ I =
o vi R LT T — - - - -
Irderpenctn Dhelay 11} Eil Sth Xde Gien Teret [ e el 15me B EL Ll L
700 e Gron T il 2cd T5me Bhd Zod 4 $9m

5k, ke Gieen Time |1 dm¢ Zod Mgy Bhd  dml Dod  dmw  8meg

3ah, e Green Tima |3 A Ted 1209 Wind s-:: Wed  Amd 49m

10h i Gt T |1 A FTed  Sgol A5hd  Ges PPed  dmx  d3me

wcxl Mans ok
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In general, split should be long enough
for ped timings

This does not mean that the full split
will be used in analysis

Synchro will perform Percentile
Scenarios with Peds

mouse button and select Simulation
Options.

14



Fle Edit Transfer Options Qpllmzel:leb
2EHE| & oo~
@ e R %!E-|§__|al&/| 3 Main Stieet & 3rd St

x| m|o|>«| 4]+

— | v fad
Lanes and Shamg (BFIL)
Trattic Volume [vph] 350 1000 150 100 700 ﬁ 150 2000 aJ 100 00
Storage Lenghh (1] =l ™ =0 w0 150 00 150 zml
Storage Lanes (1] 2 )| 1 = 1 1 g 1 =)
Taper Length 1) 3 -] I = = ES
Lane Algnesent Lt Leh R el et Aoh Lot el Aigh M Leh  Fight
Lone Widih (1 12 12 14 12 12 12 12 12 12 12 12 1
Enter L Ne Ho No No No Ho| Ho No No: Ho o Mo
Mechan Width [i) - 24 — - 24 - - 12 - - 12 —
Lk Diffeet 1) = == T = 0
Crosawalk Width (1t - 6 - - % - - 16 — = 6 -
TWLTL Medien - B0 = =0 s =0 - -0 —
Haadway Facior 1.00 1.00 100 100 1.00 1.00 100 100 1.00 100 100 1.00]
g 15 = q 15 — E) 15 - ) 15 -
Mardatorny Distance [1] = 416 — - 416 - 416 - - 416 -
| Posiioning Distance (1] — - = iml = = 180 =] = 10—
Mandaton Distance 2 [ft) 174 174 1320 13
I_Pnd'-ivniﬁlu2m -] —| — M8 — — X0 — — %40 —
J5torage lenoth fot tuming bay. in fest
Trafficuweass'




setting controls simulation modeling
gridlock avoidance.

o The four options for modeling
blocked intersections are "Yes",
"No", "1" and "2".

o We suggest that you set Enter
Blocked Intersection to "No", for
high speed approaches and

movements.
Trafficwars

4]

Q_.+.

2 through lanes, na ket turn lanes
Median Wilth automatically set to

2 through lanes, no left um lanes
Median Width manually set o 24'
{Nole: median width sel on both ends of link)

o

i

2 through lanes. 1 left turn lanes
Median Width automatically sel to 12 Medan Width manually set to 48
(Note; megian widih set on both ends of link) (Note: median width set on both ends of link)




w = Link Oftset
48 on east end of Ink.
-4 on west end of brk

Options.

mouse button and select Detector

17



€ Network Settings

Laras! Vo II.. IP | Simadation |

Fesk How Foctor [T00__] St |
Giowth Factod Smal |

Setal l

Conficting Pedestians (i1 [0 setr |
Tiseispeedngnt 0| sear |

PedestisnWaking Speed (Vs [10__|
Anslyss Pesod (met [15___

Set Al Geope 1
- Zone I :"'

& Entue Neotwork

LEET

Dose
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A traffic signal controller is a device
that controls the signal indications at
an intersection. There are basically two
types of signal controller units in use
today: the and the traffic
actuated. Actuated controllers can be
further defined as semi-actuated
(coordinated or non-coordinated) and
fully actuated.

Traffic Signal Phasing

o A traffic signal phase, or split, is the part
of the cycle given to an individual
movement, or combination of non-
conflicting movements during one or more
intervals. An interval is a portion of the
cycle during which the signal indications
do not change.

19



EastWest Main Street Horth/South Main Street

series of conflicting phases that occur in
an established order.

Barrier

o A barrier (compatibility line) is a reference
point in the preferred sequence of a
multi-ring controller unit at which all rings
are interlocked.

20



DUAL RING STRUCTURE

RIRG &

1 2

£ | —

7 8

I

C-’

|«—— BARRIER 1
(LEFT SIDE)

—

RING B
|~ BARRIER 2

(RIGHT SIDE)

—

scribe a
ccur in

ference
e of a
all rings

21



Location
Date

g

A4

adjusted up or down to model these
percentile scenarios.

Phase maxes out.

Trafficweare'

Phase held for pedestrian button or recall

Main street phases dwells or green

0th Zile Green Time (3] 19ms  28cd Fme  19ap, 11agp 36cd Fmr  19hd
70th ile Girsen Time [s] 18gp] 3lcd  Fmd 1609 10op 40cd  Fmd  16hd
50th %ile Green Time [s] 17op| cd  Fmd 1508 Bop 43cd  Fmd  T5hd
30th Zile Green Time (5] 15gp  38cd Fmxl  13gp 7op| 46cd Fmxl 13 hd
10th ile Girsen Time [s] 13gp] 44cd  Osk 20md  Osk B0cd  Fmd  Gop
Phase is Skipped pd
Phase shows for Minimum Time mr  Phase has max-recall
Phase gaps-out dw
Phase held for other ring to cross barrier. cd Coordinated phase




They are called the 90th, 70th, 50th,
30th, and 10th percentiles.

in HCM Signal Report delay
calculations.

o Natural cycle length

Natural cycle length is the shortest
cycle length that will give acceptable
capacity. In general, intersections
have an optimum cycle length that
provides the best level of service.




to-Capacity ratio
o Intersection Delay

The Intersection Delay field shows the
average delay for the intersection and

it is calculated by taking a volume
weighted average of all the delays.

o Intersection Level of Service

Signalized Unsignalized
o Total Delay Per Vehicle {s) Conirel Delay Per Vehicle {s)
A =10 =10
B =10 and =20 =10 and £15
[+ =20 and £35 =15 and =25
8] =35 and =55 =25 and 235
E =55 and <50 =35 and 2850
F =50 =80




Utilization (ICU) for the intersection.

o ICU LOS

The ICU Level of Service (LOS) gives
insight into how an intersection is
functioning and how much extra
capacity is available to handle traffic
fluctuations and incidents.

ICU Level of Service

0 to 60% A
>60% to 70%
>70% to 80%
>80% to 90%

>90% to 100%

>100% to 110%

>110% to 120%
>120%

I|O|mMm|o|O|w




green time observed while the signal is
operating in actuated mode

o Actuated Green to Cycle Ratio

This if the average actuated green time
divided by the actuated cycle length

congestion for each lane group.
o Control Delay
o Queue Delay

o Level of Service

The Level of Service for the lane group
is calculated by taking the Delay and
converting it to a letter, between A and
F.




Percentile and 95th Percentile
Maximum Queue lengths.




€} Synchro 7: C:\Program Files\Trafficware\Fixed Cycle Coordination.syn
Ele Edt Transfer Options Optimize Help

{26 5t
n

NE o1 WB Left-Thiu Gioen
SB o1 EB Lefi-Thiu Green
Dual Left Green
Starvation Thiu
Stapvation Left
Spillback Uncoord Thiu
Spillback Uncoard Left
Spillback Caord Thiu
Spillback Coord Laft
Storage Blocking Thiu
] Storage Blocking Left

ain Street (length: 1407 i)

splits for all the phases.

Length.

command will automatically set the

o Optimize-Intersection Cycle Length

The Optimize—Intersection-Cycle-
Length command will set the
intersection to the Natural Cycle




plan so that it works best with its
neighbors, click on an intersection to
select it, then choose the
Optimize—Intersection-Offsets
command.

ONU(eThis command only changes the selected intersection. It does not make any changes to surrounding

intersections. There may be better timing plans available by changing the timings of surrounding
intersections, but Optimize-Intersection Offsets and Phasing will not find them.

Step 1
Individual Intersection Timing
Optimize Splits and Cycle Lengths

0

Step 2 (optional)
Partition Netwark
Divide Network into Multipe Systerns

Step 3

Optimize Cycle Lengthis)

Step 4

Optimize Offsets and Phase Orders




Step 1
Individual Intersection Timing
Optimize Splits and Cycle Lengths

Step 3
Optimize Cycle Length(s)

Step 4

Optimize Offsets and Phase Orders

Step 1
Individual Intersection Timing
Optimize Splits and Cycle Lengths

Step 2 (optional)
Partition Network
Divide Network into Multiple Systems

Step 4
Optimize Offsets and Phase Orders




Step 1
Individual Intersection Timing
Optimize Splits and Cycle Lengths

0

Step 2 (optional)
Partition Metwork
Mivids Mabwnrl intn bultine Quctarne

Step 3
Optimize Cycle Length(s)

ep
Optimize Offsets and Phase Orders

Step 1
Individual Intersection Timing
Optimize Splits and Cycle Lengths

0

Step 2 (optional) J

Partition Netwark
Divide Network into Multipe Systerns

1’

Step 4
Optimize Offsets and Phase Orders

10



When choosing the File»Create-
Report command, the Select
Report(s) window appears. From this
window you can select the reports to
include and options for each report.

Select Reports

Int: Lanes
Int: Yolumes
Int: Timings
Int: Phasings
Int: Queues

HCM Signals

Select Reports

Intersection Capacity (ICU)

HCM Ungignalized

Artenial Level of Service
Summary Network MOEs
Detailed Network MOE s
Summary MultiFile Comparisa
Detailed MultiFile Comparizol
Phases: Timings

Options

Data To Include

Lane Inputs

Lane Dutputs
Volume Inputs
Yolume Dutputs
Level of Service Info

Timing Inputs

V/C Ratios, Delays
Actuated Inputs
Actuated Green Times
Stops. Fuel. Emmisions
Queues

Skip Unused Items

i Zone

" Single Intersection I =

¢ Entire Network

I j'

Actuated: Green Bars j
Header Graphics___ | Save Text | Print I
Scope Preview |

Print Setup |
LCancel |

his

Trafficweare'

11



select Reports

ptions

Data To Include

Lane Inputs
Lane Dutputs
Yolume Inputs
Yolume Dutputs
Level of Service Info
Timing Inputs

¥/C Ratios. Delays
Actuated Inputs
Actuated Green Times
Stops. Fuel, Emmisions
Queues

Skip Unuszed Items

Save Text

Seven Intersection Reports
“—me I LI

{* Entire Network

Preview |
Print Setup |

Lancel |

Options

Customize Reports

Data To Include

in This Window

Lane Inputs
Lane Dutputs
Volume Inputs
Yolume Dutputs

Intersection Cap Level of Service Info

HCM Signals
HCM Ungignalized
Artenial Level of Service

Timing Inputs

V/C Ratios, Delays
Actuated Inputs
Actuated Green Times
Stops. Fuel. Emmisions
Queues

Skip Unused Items

Header___ Graphics.___

Save Text

Scope

¢ Entire Network

" Single Intersection I =
i Zone I -

Preview |
Print Setup |

LCancel |

Trafficweare'

12



select Reports

Select Reports

Int: Lanes

Int: Yolumes

Int: Timings

Int: Phasings

Int: Queues

Intersection Capacity [IC|
HCM Signals

HCM Unsignalized
Arterial Level of Service
Summary Metwork MOEs
Detailed Network MOE s
Summary MultiFile Compg
Detailed MultiFile Compal|
Phases: Timings
Actuated: Green Bars

Heade: | Graphi

Scope

i~ Single Inteizection
" Zone
{* Entire Network

5:00 pom_Baceling

3:Valley Boulevard & (CAProgram Files\Synchro $iClass Files\Prok 1, Enter Timing Data.syb
1112571000

Lanes, Volumes, Timings

A

Lane Group EBL
Lane Configurations

Ideal Flow (wphply 1200
Lane Width (f) 12
Grade (%)

Storage Length ¢ty 325
Storage Lanes 1
Total Lost Time (5} 3.0
Leading Detestort) &0
Trailing Detector (ft) o
Turning Speed (mph) 15
Lane Util. Factor 1.00
Fit Protected

Flt Protected 0950
Satd. Flow (prof) 1770
Frt Perm.

Flt Perm 050

Satd. Flow (perm) 1770
Right Tum on Red
Satd. Flow (RTOR)

Headway Factor 1.00
Volume (uph) 378
Conl. Fads. (#h1)

Peak Hour Factor 1.00
Growth F astor 100%
Heawy Vehicles (%) 2%
Bus Blockages (#/h1) o

Patking (#/hn)
Mid-Block Traffic (%)

£dj. Flow (vph) 375
Lane Group Flowfwph) 375
Turn Type Prot
Protected Phases 5
Permitted Fhases

Detector Phases 5
Minimum Initial () 4.0
Minimum S plit (s) 10.0
Total Split(z) 350
Total Split (%) 36%
Maximum Green (3 1.0
ellow Time (s) a5
All-Red Time (5) 05
LeadiLag Lead

Lead-Lag Optimize?  Yes

E£8T
#h
1900

0%

3.0
a0

0.95
0.971

2437
0.971

kRl
1.00
2460

1.00
100%

o
0%

2450
1050

a
095

100
200

1.00
A00%

200

0.0
0%

-
WL
1900
12
350
:

30
&0

o

15
1.00

0.a50
17T

0.a50
17T

100
200

1.00
00%
z

o

200
300
Frot

4.0
10.0
230
23%
19.0

35

Lead
Ves

0.95
0.082

2478
0.082

3478
13
1.00
375

1.00
100%

a
0%

375
425

o

0o
0%

0.950
177

0.a50
177
100
200

1.00
100%

o

3.0
50

0.5

0.042

2334
0.042

3334
120
1.00
Lol

41.00
100%

a
0%

45
775

a
095

o
o

Yes

100
200

1.00
100%

o

200
a

0.0
0%

0.950
1770

0.950
1770
1.00
1460

1.00
100%

o

0.95
0.956

2283
0.956

3383

568
1.00
600

1.00
100%

0%
600
a50

s

SBR

1900
12

100
260

1.00
00%
2%

250
a

oo
0%

Footnotes

Trafficweare'

Defacto Left Lane

User Entered Value

Volume exceeds capacity,
theoretically infinite

Defacto Right Lane

gueue

Phase conflict between lane groups

95th percentile volume exceeds capacity

Some critical lane groups may be at other
intersections sharing controller

is

13



select Reports

Select Reports Options

Data To Include

Int: Yolumes Lane Inputs

Int: ings Lane Outputs
% Yolume Inputs

nt: Queues Yolume Dutputs
reTTETr Sy O j— Level of Service Info
HCM Signals Timing Inputs
HCM Unsignalized V¥/C Ratios. Delays
Arterial Level of Service Actuated Inputs
Summary Network MOE s Actuated Green Times
Detailed Network MOE s || Stops. Fuel. Emmisions
Summary MultiFile Comparisa Queues
Detailed MultiFile Comparisoi Skip Unused Items
Phases: Timings
Actuated: Green Bars LI

Header... Graphics... I Save Text | Print I
T Preview |
i~ Single Inteizection I ~ Print Setup |
" Zone I -

{* Entire Network Cancel |

Main Street & ath 5t
672041999 Basuling 6/28/1999

Queues

N

Lane Group EEL EBT WBL WET HBT SET SER
Lane Group Flowvph) 100 1500 200 1100 400 200 400
Queue Length S0th (f) 48 480 132 113 246 107 178
Queue Length O5th (f) 82 #5620 #2560 147 #420 187 248
Link Length (ft) = G684 624 655

S0th Up Bladk Time %

95th Up Bladk Time %

Turn Bay Length (ft) 100 100

S0th Bay Block Time % 4% AT% A%
95th Bay Block Time % 2% 48% 74% 50%
Queuing Penalty (weh) 4 334 a1

# O5th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after bvo oycles.




select Reports

Select Reports Options

Arterial(z] to Evaluate

Int: Phasings

Int: Queues

Intersection Capacity [ICU)
HCM Signals

rAlleliaI Level of Service

Detailed MultiFile Comparisol
Phases: Timings
Actuated: Green Bars LI |

Header... Graphics... I Save Text | Print I
T Preview |
i~ Single Inteizection I ~ Print Setup |
" Zone I -

{* Entire Network Cancel |

CAProgram FilesiSynchro $Fixed Cycle Coordination sy
02/16/1999 Brasalive 024241999

Arterial Lewvel of Service: 5B 3rd 5t

Arterial Flows  Running Signal Trawvel Dist  Arterial  Arterial
Cross Street Class Speed Time Delay  Time (=] [rni] Speed LOS
td=ll Ent. 1l 45 102 2z 2.3 0.1 14 E
15t Aove 1 45 10.8 a.0 18.8 0.1 26 C
b=in Street 1l 45 17.2 16.8 2341 0.z 24 [
Tot=l 1 45 383 4539 842 0.Aa 20 u]
Fized Cyrle Problan Syruchro Report
Syruchoy Teer DPage-2

15



select Reports

Select Reports Options

M (s) of Effecti Level(z] OF Detail

Int: Timings Percentile Delays / Vehicle By Lane Group

) : Total Percentile Delays By Approach
::: Et::l:?s Stops / Yehicle Intersection
Intersection Capacity (ICU) Total Stops By Arterial
HCM Signals Avg Speed Network/Zone Total

HCM Unsignalized 5
Aabasiakd s Airterial(z] to Evaluate
C Street

Unserved Yehicles
Yellow Cutoff Vehicles Valley Boulevard
Queuing Penalt

Summary Metwork MOEs
Detailed Network MOE s

Delailed MultiFile Comparisor
Phases: Timings
Actuated: Green Bars LI

Header... Graphics... I Save Text | Print I
T Preview |
i~ Single Inteizection I ~ Print Setup |
" Zone I -

{* Entire Network Cancel |

Detailed Measures of Effectivness ClProgram Files\Synchro 4WFixed Cycle Coordination.syg
02/16/1099 Baselite 02/34/1999
Network Totals

Number of Intersections 2

Percentile Signal Delay f Weh () 27

Total Percentile Signal Delay (thi) 250

Stops £ Weh n.sz

Stops 27356

Forerage Speed (mph) 15

Total Travel Time Chi) 45

Cristance Traveled (mi) G125

Fuel Consumed (gal) 553

Fuel Economy {mpg) 9.5

CO Emizzions kgl 45 564

MO Emissions (ka) g.88

WO Emissions (hg) 10538

Unsenred Wehicles (#) 220

Wehicles in dilemma zone (#) 1333

Queuing Penalty fveh) 23245

Ferformance Indesx: 2002

Fixed Cycle Problan Synchro Feport
Syruhmo eer Page-1

Trafficwears'




select Reports

Select Reports Options

M (s) of Effecti

Level(z] Of Detail

Int: Phasings Total Percentile Delays
Int: Queues Stops / Yehicle
Intersection Capacity [ICU] Total Stops

HCM Signals

HCM Unsignalized
Arterial Level of Service

Unserved Yehicles
Yellow Cutoff ¥ehicles
Queuing Penalt

Detailed Network MOE s
Sumr!laly Mul Cumpal_isu

Phases: Timings
Actuated: Green Bars LI

Header... Graphics.._ I

By Arterial

Network /Zone Total

Arterial(z] to Evaluate
C Street
Valley Boulevard

Save Text | ‘ Print I

Scope

i~ Single Inteizection I =z
" Zone I -

{* Entire Network

Preview

Print Setup

Lancel

U

Alternative Comparisans Wultiple

02/16/1000 Bacoling 02/24/1020

Metwoork Totals

Scenario# 1 Z 3

Mumber of Intersections £ 2 2

hiost Popular Cyele () a5 100 105

Alternative Baseline Baseline Baseline

Timing Flan ID Fid FEAK Fhd FEAK Fhi PEAK

Data Time

Total Percentile Signal Delay chi) 2493 278 271

Stops 26427 284132 25190

Average Speed (mph) 12 14 14

Total Travel Time (hr) 452 445 439

Distance Trawveled (mi) G185 5185 5185

Fuel Consumed {gal) g3 657 G652

Fuel Economy {mpg) 9.1 9.4 9.5

Unsenred Wehicles (#) 492 402 303

Wehicles in dilemma zone (#) 1664 1553 1437

Queuing Penalty fveh) 2572 2754 2806

FPerformance Index 438 .4 4251 418.9

Fixed Cycle Problam Synckro Feport

Synuckro Teer Page-3
.|
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lect Report(s)

Select Report{s)

Options

Int: ¥olumes
Int: Timings
Int: Phasings

Int: Queues

Arterial Level of Service
Summary Hetwork MOEs
Detailed Network MOEs
Summary MultiFile Comparisa

I Phases: Timnugs I

Actuated: Greens and Starts_|
Actuated: Details

Permitted Left Factors J
Header. Footer: Options... |
Preview
Scope

"~ Single Intersection I 'l Print Setup
" Zone I vl

& Entire Network

L

LCancel

1: hain Street & 15t 5t
0871611990 Baseline

CiPragram Files\Synchra $\Fixed Cycle Coordination.sy6
0342471900

Tirning Report, Sorted By Phase
Cycle Length: 105

Contral Type: Actuated-Coordinated

Matural Cyele: G0

Offset: 5(5%), Referenced to phase 20: and G:WBT, Start of Green

P R

Phase Number 1 2 4 5 5 a
Mowement WfBL  EBT SBTL EBL WBT HBTL
Fhase Lagging™? Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize ez  Yes  Yes  Yes Yes  Yes
Recall Mode None Coord Mone Mene Coord Hone
Maxdimum Split(s) 10 48 43 26 36 43
Maximum Split (%) 18% 1% 41% 25%  24%  41%
Minimum Split () 10 20 0 0 20 0
“ellow Time (£) 25 35 25 25 25 25
All-Red Time (s) 05 05 0.5 0.5 0.5 05

Minimum Initial () 4 4
Wehicle Extension (5)
Minimum Gap ()

[ Time Before Reduce (5)

o0 W
[=R=R"N"NY

Time Te Reduce (5)
ialk Time (5)
Flazh Dont iralk (s)

ZTmooww

Splits and Phases:  1: Main Street & 15t 5t

18



elect Report(s]

r

Select Report{s)

nt Lanes
Int: Lanes
Int: ¥olumes

Int: Timings

Int: Phasings

Int: Queues

Arterial Level of Service
Summary Hetwork MOEs
Detailed Network MOEs
Summary MultiFile Comparisa
Detailed MultiFile Comparizol
el Sl

Options

Actuated: Green Bars

Actuated: Details

Permitted Left Factors j

Header. Footer: DOption |

Scope

"~ Single Intersection I 'l
" Zone I vl

& Entire Network

Preview

Print Setup

L

LCancel

12 hain Street & 15t 5t
12161999 Baceling

C:AProgram Files\Synchro #Fiked Cycle Coordination sy

0572471999

Betusted Signal, Sctual Green Times

Phase %ile Green Termination
hax 15.0 hax
sth 150 Hold
Toh 150 Hold
¥ sth 150 Hold
20th 0 Heold
10tk o Hold

hiax RN

a0th .0 Coordinated
Toth .0 Coordinated
S0th 3 Coordinated
30th 3 Coordingted
10th 1 Coordingted

hax 0 hiax
a0th 0 Max Out
Toth 0 Wax Out
S0th .7 Hold
30th .7 Hold
10th Hold
hax 0 hiax
a0th 0 Max Out
Toth 0 Wax Out
S0th .0 Max Out
30th 1 Gap Out
10th Gap Out
Max g
a0th .0 Coordinated
Toth .0 Coordinated
S0th 3 Coordingted
30th .2 Coordingted
10th Coordinated
Max -1
A0th 0 Wax Out
f Toth hax Out
th Gap Out
8 NBTL  30th Gap Dut
10th Gap Out

Cycle Length: 105

=
=
B
@
&

LU LI 000 (000 UL T T

)

an

@)

Fizeed Cycle Problen
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elect Report(s]

Select Report{s)

Options

nt Lanes

Int: Lanes —
Int: ¥olumes

Int: Timings

Int: Phasings

Int: Queues

Arterial Level of Service
Summary Hetwork MOEs
Detailed Network MOEs
Summary MultiFile Comparisa
Detailed MultiFile Comparizol
Phases: Timings

L Actuate

Permitted Left Factors j

Header. Footer: DOption |

Preview
Scope

"~ Single Intersection I 'l Print Setup
" Zone I vl

& Entire Network

Greens and Starts_|

L

LCancel

1: Main Street & 1st 5t CAProgram Files\Synchro #iFixed Cycle Coordination sy
08/16/1999 Baseline 0B/24/1999
Sctusted Signal, fctusl Green Times and Starts

z
L
L

Phase Yile Green Start Termination
Mac 150 b

a0th 150 220 Hald

7oth 0 220 Hold
Select Report(s] L 0 FE0 Hold

30th 0 E20 Hold

ioth 0 320 Hold

hiax ! b
n 90th 0 840 Coordinated
it T0th 0 840 Coordinated
Int: Lanes s0th 3 707 Coordinated
Int: ¥olumes 30th 747 Coordinated
Int: Timings 10th 1 679 Coordinated
Int: Pha lg\n\nat:' o DM:; .
- .| i Ot
g'll Q"'Iel'_"es 1of| 4 0th 410 Max Out
Ao = G Sith 7 410 Hold
Summary Networ| Hth 7 4.0 Hold
Detailed Network 10th 4.0 Hold
Summary MultiFil 'g\"DaJ‘ 840'\':2 R
N H | i Out
Delallel_i MultiFilg Toth T B0 M O
Phases: Timings 50th 0 TOT M Out
0th 1 747 Gap Out
Actuated: Green i L (e 0]
b b
a0th 0 B0 Coordinated
T0th 0 50 Coordinated
50th 07 Coordinated
30th 988 Coordinated
Header. Footer- 1ith 875 Coordinated
Ny N
90th 0 410 hiEx 0w
T0th 0 410 hiex Out
50th 7 410 Gap Out
0th 7 410 Gap Out
1ith 0 40 Gap Out

Cycle Length: 105

Eadai o e easy |
Permitted Left Fq

“““ —

Scope
¢ Single Intery o,

" Zone

* Entire Netw N
Fied Cyele Problan

Syitae User




lect Report(s)

Select Report{s)

Options

Int: ¥olumes

Int: Timings

Int: Phasings

Int: Queues

Arterial Level of Service
Summary Hetwork MOEs
Detailed Network MOEs
Summary MultiFile Comparisa
Detailed MultiFile Comparizol
Phases: Timings

Actuated: Green Bars

LAcluate Details I
Header. Footer: Options... |

Scope

"~ Single Intersection I 'l Print Setup
" Zone I vl

& Entire Network

Preview

L

LCancel

1: Main Street & 15t 5t CAPragram Files\Synchro 4\Fixed Cycle Coordination.syg

08/16/1999 Baseline 082471999
Betuated Signal, Phase Details
Phase ile  Queue BspOut  Green Termination 0 a2 Fid hr? i
aith 4.4 40 5.0 Hold ———
Tith 18.8 10 15.0 Hold E—
¥ sorn 14.8 10 15.0 Hold ——
1WBL  3ith 1.4 30 15.0 Hold —
Select Reporl 10th 8.1 30 15.0 Hold [ —
0th 45.6 19 300 Coordinated | ——
Select Re Toth 87 14 300 Coordinated I ————
=+ sinh 4.3 00 433 Coondinated  E—
FERT  30th 30,1 [ ee———
10th 4.7 08 661 Coordinated |
Int: ¥olumes] a0th SO 11D 00 Mex D —
Inl 5 Tith 382 8.0 .0 hdx Out I —
N : Silth 8.3 80 347 Hald ———u-
Int: Phasing] 4se7L 50 1249 50 07 Hold —
Int: Queues 10th 72 30 228 Hold e
Arterial Levg aith 198 3.0 TEO MEx Out ——
Summary Ney 4 Tiith 145 3.0 220 Max Out ——
o Slith 0.7 3.0 22.0 hax Out —
gela'led ':‘e SEBL  30th 17.1 30 0.1 Gap Out e
ummary My 10th 126 10 156 Gap Out _—_—
Detailed h!u aith 35.4 79 320 Coordinated | —
Phases: Tim| Fith 24.1 7.9 20 Coordingted D ——
Actuated: G Sith 169 FO 363 Coordinated  E—
6 BT 30th 948 L R —
10th 131 18 545 Coordinated  E—
a0th 428 80 390 haxOu  —
Tith 338 5.0 .0 hdx Out ey —
Slith 0.7 §0 347 Gap Out E——
& MBTL  30th 5.7 40 297 Gap Out —
Header, Fool 10th 19.9 30 229 Gap Out EE———
Cycle Length: 105
Scope |
" Single |
" Zone
' Entire N
Fized Cycle Problam Symchro Report
Synebwo User Dage-1
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lect Reports

Select Reports

Int: Lanes

Int: ¥olumes J
Int: Timings

Int: Phasings

Int: Queues

Arterial Level of Service
Summary Network MOEs
Detailed Network MOEs
Summary MultiFile Comparisa
Detailed MultiFile Comparisol
Phases: Timings

Actuated: Green Bars
Actuated: Greens and Starts

Options

5 Text Print I
Header. Footer: Options... | ave Zex | i

Preview |
Scope
"~ Single Intersection I 'l Print Setup |
" Zone I vl

& Entire Network Cancel |

1: Main Street & 15t 5t
08/16/1099 Baceline
Supplemental Worksheet For Permitted Left Turns

CAPragram Files\Synchro 41Fived Cyele Coordination syB
02/24/1999

< A
Lane Group HEL SBL
Cycle Length (s) 105 105
Actual Green 38 9
Eff. Green 40 40
Opp. Eff. Green a0 40
Lanes 1 1
Opp. Lanes 1 1
Adj. LT Flow 100 100
Frop Left Tums 1.00 1.00
Frop LT Opp. 0.00 0.00
Adj. Opp. Flaw 200 500
Total Lost Time 30 3.0
LTC 292 2.9z
Wale 583 1458
Rpo 1.00 1.00
af

Fized Cycle Problan
Synchro User




elect Report(s]

Select Report{s)

nt Lanes
Int: Lanes
Int: ¥olumes

Int: Timings

Int: Phasings

Int: Queues

Arterial Level of Service
Summary Hetwork MOEs
Detailed Network MOEs
Summary MultiFile Comparisa
Detailed MultiFile Comparizol
Phases: Timings

Actuated: Green Bars
Actuated: Greens and Starts_|

r Cool

natability Factors

Options

Artenal(z] to Evaluate

Header. Footer: DOption |

Scope

"~ Single Intersection I 'l
" Zone I vl

& Entire Network

Preview

Print Setup

L

LCancel

08/16/1999 Bacelitw

Coordinatability Analysis Using CurC:\Program Filesi\Synchro 4\Fixed Cycle Coordination.syé

0372471999

Link: Main Street, 15t Stto 2nd St

Wariable Yalue
Travel Time () a1
CF1 &4
Traffic / Storage Space o2z
CFz 2z
Proportion of Traffic In Platoon  0.90
Ap, platoon adjustment 5
Main Street Volume (wphi 2200
Av, volume adjustment 0
Cyele Length 105
Cyele Length 105
Combined Cycle Length 105
Cyele Length Increase o
Ae, Cycle Adjustment o
CF, Coordinatability Factor ==

Link: Main Strest, Znd St to 3rd 5t

Wariable Value
Travel Time (=) 24
CF1 74
Traffic f Storage Space 0.32
CFz 3z
Froportion of Traffic In Platoan 079
Ap, platoon adjustment N
Main Strest Volume (wphi 2600
Ao, volume adjustment x)
Cyele Length 105
Cycle Length 105
Combined Cycle Length 105
Cycle Length Increase o
A, Cycle Adjustment o
CF, Coordinatability Factor a3

Cormmerts
Travel Time okay For Coordination

Storage Space is adequate

Traffic heavily platooned, soordination is
High Welumes, coordination is high priority

at1st S5t
atznd 5t

Coordination definitel ded

Commerts
Travel Time okay For Coordination

Storage Space is adequate
Traffic moderately platooned
High Yolumes, coordination is high priority

at2nd 5t
at3rd St

Fized Cyele Problan
Symckre User

Symchro Repazt
Page-1
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File

alaje g TP T
— = 5t Sbﬁn&
Elilil L-nm 700:454 7104 le| <[> 31 _l_l_l

Animate  Graphics  Options  Help

Bl int-1 Main Street & S8 Ram

Ph Dir Time Mn Mx Rel Gap Ped
W 2 eowB50 4 16 0.0 00
W16 HBTL 10 4 4 Min b

W cans:1_as6__ Ped Calls:__&
H c

o SimTraffic

Microscopic
Simulation/Animation Model

FHWA Driver/Vehicle
Parameters

Coded with Synchro
Complete Reports

24



File->Open command to load in
SimTraffic

Use the button
or press [CtrlI]+[G] within Synchro

seeded

o Simulation Recording
Recorded and played back, or
Simulate While Playing

o Playback

Use Speed Control E| y Iﬁf 11

25



history file

Normally has the same name as the
SYN file but has the extension HST

Preserved so that animations can be
displayed later without reseeding and
re-recording

o Analyzing Part of a Network

Use the Synchro Save-Part command
Trafficuweass'

ick with mouse in the intersection
Displays the status of the signal
Press [Delete] to hide while in focus

Int:3 Truck Facility & 15t St CL:5S Clk:36.0
'h Dir Timc Mn FO  Rel Cap IPed

4 SBTL 4 51 Max
g HBTL 1 &1 Max

26



Shows status of vehicle
Press [Delete] to hide while in focus

Vehicle 1D 26 Hext Turn: Thru
Vehicle Type:Car1 2nd Turn: Exit
Oriver Tyvpe: Speed (ftig): 36.2

Upstream Hode: Current Lane: 2

T
Hode: 3 Accel (ft/s2):  -4.0
1
| Distto SBar (ft): 222 Dest Lane: 2

o Add Building and Scenery

27



