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Agenda

«» Day 2/ Part 3: Hands-on
Exercise: Main Street Corridor
Synchro Model (9am —Noon)

= Data Preparation
= Model Coding

= Extract and Report Existing
Conditions
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Agenda

» Day 2/Part 4: Advanced Synchro Applications
(1pm —4pm)
= Signal Timing optimization
= |ncorporating Future Year Forecasts
= Geometric changes in lanes, turning bays, lane diets
= Roundabouts;

» June 7 — Advanced applications, Review and
Questions (9am-noon)

2 Richard will be available for the last day to review
any procedures, software questions, or
demonstrate analyzing other alternatives.
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Training Session Overview

>
>
>
>
+» Hands-On Exercise

» Advanced Applications
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Hands-On Exercise — Volume Data

» Sample Data Calculation Sheet
» ldentifying Peak Hour
» Heavy Vehicle %
» Peak Hour Factor (PHF): busies 15-min period

Study Name Mannheim & IL 19 AM
Start Date 05/02/2018
Start Time 7:00 AM

Southbound St. Westbound St. Northbound St. Eastbound St.
Southbound Westbound Northbound Eastbound Hourly Heawy

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right | All Mmts Volume  Veh %
7:00 AM 32 261 131 129 187 33 20 265 132 135 190 14 1529 6637
7:15 AM 22 272 113 143 163 16 16 365 188 161 160 14 1633 6646 0.09
7:30 AM 28 253 121 120 235 29 22 350 153 191 193 21 1716 6523
7:45 AM 37 312 123 131 190 21 14 429 145 180 158 19 1759 6391
8:00 AM 21 220 96 127 193 36 14 351 131 201 133 15 1538 6060
8:15 AM 26 230 115 104 173 30 18 370 143 170 118 13 1510
8:30 AM 23 230 90 138 165 18 13 383 150 211 147 16 1584
8:45 AM 16 226 96 104 166 34 21 344 132 143 128 18 1428
Max Hourly 6646
AM Peak Hour ™ 108" 1057 4537 521" 781" 102 66 1495 617 7337 644 69
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Hands-On Exercise — Volume Balancing

» Sample Volume Balancing Sheet

B wB sB wB
7am 0 7am_8am 7am 113 0 127 0 7am_8am
g8am |83 199 130| © R 149 59 gam | 67 0 91 o0 R 36| 18
R T L U T 696| 839 R T L U T 907| 1010
L 221| 258 L o 1
[ u 0 o [ u 0 o
7am 58 1% 4% 7am 0
7am 8am 8am 21 7am 8am 7am 8am 7am 8am 7am 8am 8am 0 7am 8am 7am 8am
T 1070] 1163 8 6 T 1066] 1156] 15 4 0o o T o3[ 1029)
892 433 | 1114 1162 240 158 | 943 1029
7am 8am 7am 22| ] || 7am 8am -97 -140 7am 8am 7am 7] ] “ 7am 8am
sam 2 || 0 7am 1574 131] — 7am  8am usl] — gam o | | 0 7am 1573] 1200] —
1221 1037 1 8am 1194 935 o -12%) 1484 1181 0 8am 58 61
7am_8am | 7am_8am |
169|  4o|L 40 8L
873 772|T L T R U 1425| 1088(T L T R U
157] 223|R 7am 0 12 1R 7am [ 31 6 21 o
0 ou ped 8am 0 0 ou ped sam [ 37 3 21| o
EB 7am | 128 NB EB 7am 7 NB
8am 30 8am 0
sB wB B w8
7am 0 7am_8am 7am 0 7am__ 8am
8am 0 R [2086] 78 8am 0 R sal 25
R T L U T |974.4| 1107 R T L U T 1361| 1384
L |3094f 3m L o 1
[ u 0 o [ u 0 o
7am 58 0% 0% 7am 0
7am 8am 8am 21 | 7am 8am 7am 8am 7am 8am 7am 8am 8am 0 | 7am 8am 7am 8am
[ 131] 1514 [ 8 6 [ 149] 1524 634 -4.42 [ 1409] 1530 [ 0o o [ 119] 1410
808.6 540.1 | 1540 1532 2304 2228 | 14151410
7am 8am 7am 22| | || 7am 8am 1.32 0.75 7am 8am 7am 7 | I 7am 8am
' 8am 2| ] 0 7am 1664 7am  8am 1665 8am 0 ] 0 7am
1101 1306 1 8am 1075 1178 % 0% 1425 1665 0 8am 55.68 86.01
7am_8am | 7am__ 8am |
1521 s0|L 38 116|L
785.7| 972.7|T L T R U 1368| 1534(T L T R u
1413 281|R 7am 0 12| 16[R 7am 30 6 20 o
0o ou 8am 0 0 ou 8am 52 4 30 o
EB NB EB NB




Hands-On Exercise — Signal Data

«» Signal Information

LOS ANGELES COUNTY B e Page 1 of §
DEPARTMENT OF PUBLIC WORKS Ty LACO-3H

7 1 TRAFFIC AND LIGHTING DIVIS] .
» TI I I I I n g TgFFIc glré?mf'}r'mmemw oN 5 iy , TYPE 13:,0 PROGRAM

1/ -

1 AL il
Intersection: VALLE%BL.@ATHENS'{\ECEES’ : ' Date Req d: /- 243 HC, By: DA
T.S. No.: 5355 Ty AL A

VORKs By: 1S
Hn Ty SRS / .
P h = PHASE TIMING Keystrokes: F +Phase + Intarval ' PREEMPTION PHASE FUNCTION FLAGS '
) as I n - Keystrokes: F + F + Function
) Phase 1 2 3 4 5 [ 7 B Keystrnhes.1F+ E + Function - 112]3]45]6]7]8
RxR Selact (0,1,2,3) |
Minimum Walk 0 0 olo|7 RxR Track Clearance 1 :::T::mmu : X i X%
d = t Flashing Don't Waik 1 o 0o o 14 z:l All Red o % Red & Yollow Lock BES X
— i inutes) Vehicle Recall BRE X
» C O O r I n a [Minimum Green 2 19 T80 Free Timo After Preompt 4w Recall # Rest in Walk |4 INN
Queue Maximum 3 0 af|ofo EV - ADelay 5 | [Green Rost_(setmomyFa) 5
— EV-AC 8 | [Red Rest {SetDoimy F-0-7) 5
Added Creon/Actuation 4 2.2 00( 0022 EV - B Delay 7| [Semi Traffic Astasted Mods 7 T
vehicle Extension 5 45 35[25| 45 . ::z g::;‘"“ : Doubis Entry _ 8
Vehicle Recall 9
Maximum Gap 5 5.5 35|25 55 EV - C Cloarance A | [Restricted Phases Al
— EV D Delay 5 | 5 LoftTum  |b
Minimum Gap 7 3.0 35|25 3.0 EV - D Clearance C -
Barrier Recall G|
Max Extension 1 (Free) 8 50 35 | 20 | 50 :‘: ::I:":’:Im (ST“_W"“SJ e : First Phases Aftor Start Up al T 1
Max Extension 2 (Coord) 9 130 35 | 20 | 130 RxR Dn:wﬂ::::ﬂ::ﬂ: ::ﬂrﬂr “ ill [ | oo Sunte S
i Overlap Yellow StatUp: _ —» | A| b|C| 4| E
m T I ii|if 1 Em oie GYLP [ GVLP G | v o i! - EV AFTER RxR PREEMPTION [(Parents must bo Yallow startup) [F[X| |X
P R & il Type Select |r-c-o\
Ovlp Green Extension Al * 3.0 0.0 Select : EV-A Enter 16 LAG PHASE FLAGS 1]2[3[4]5]6]7[8
EV-B Enter 32 darol |X| IX] X X
Ovip Yellow Clearance bf * 5.0 30 i ‘-’|i i EV-C Enter 64 dFa] X IX| x| |X
vip Rad Clearance c| * 1.0 10 Hi@i il EV-D Enter 126 o B Lt M E M E
i Keystrokes: F + d + Function |Lag Dial 3 deE-3 X X X X
Reduce 0.1 Sec. Every... d 1.5 0000|1535 EV After RxR Dolay 7 PEDESTRIAN PHASES 112)3j4i5l6l78
- EV After RxR Gloarance | |2 Ped Load Switcn d-F-4 |
Yellow Cloarance E 5.0 30 30)50| - EV After RxR Maximum 9 { |4 Ped Load Switeh d-E-5) |
Red Clearance F 1.0 10| 10 ; 10 PREEMFTION PRASES :::: ::: :::::: :':': | i X
Red Rost Delay F07] 0 ke Keystrokes: F +$ ;Fl;nilh;n — b — —— - —
*OLA - HARDWIRED CONTIUOUS EV-A o qua
Groan Rost Dolay O8] © | ereen arrow. -8 1 e M 1
Max Addsd Green F0E| 25 | OLL=46 Ev-C 2 Oue
OLE = p4 + §5 V. 3 — = . -
Red Revart F-i-F| 2.0 RR Track Clear |4
RRZ Ltd Sorvice |5
RR1 Exit Phase 6] | |
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Hands-On Exercise —

Data Entry

Map window Lane settings

| |
_+

@ Bl Y a8 @ &L T Lane Settings

Volume settings Timing settings Phase settings

i |

#: Merge Template I ¢ JEEAE &Phasing Settings

"u"olume Settings L2 Ring & Barrier
Map Select b4 View  Select Templates - Timing ] TSD
View Background 2 e« Port=  Int. ¥ ¥ Settings % Cluster Editor £ S
Mapping P Zoom View Options Lanes & Yolumes Signal Timing

Detector settings

i

HCM
' Detection Settings

Int. Results -
- +
&th Ed + Mymt Results -

‘ResetWarnings
HCM 6th Edition

@ Detector Template

Detection

HCM 6 settings

ct.

Traffic impact Simulation settings
analysis i

HC + Int. Results -

“ Simulation Settings
- + Muwrnt Results ~

‘ Reset Warnings ’ SimTraffic
HCM 2010 T Simulation
HCM 2010 settings SimTraffic
Animation
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Hands-On Exercise — Setup

» Project Information
» Time Tracking

Scenario Manager “
. Time Tracker n Diezcriptian:
Data Date: 05/20/2016 Tirne:
E nter your name;
- Alternative: Bazeline
Timing Plan 1D Drefault
— ............ i E
F=abie Hrmrrrrm i .":".r'la|_|,|3t PSG
Cancel ok

Gtrans: CAMBRIDGE SYSTEMATICS i




Hands-On Exercise
Step 1. Background

% @ select Backgrounds =N x |
o | Backaround File List Eing Region List |
Celect R eqgion Mame Pt 1 Lat Ft1 Lan Pt 2 Lat Pt 2 Lan Hide Refrezh Remove
E-E Ckg roun d Region 1 373762 -118.3993 37,3607 -118.3908 ] Refrezh Remove I
i Create Bing Fegion Bing Region Mame Fegion 1 Remaove Al
Clear Cache Shiow Al Hide Al
Cancel k.
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Hands-On Exercise
Step 1. Background

N Sierra Hwy : e

"‘ E-Yaney .St

5 'n"i‘t'-rtﬁe:i_ﬂ

LA

W, Lin e 51 a

e Rt T T a 275t 11822;84“% lv—“-t

1000 ft
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Hands-On Exercise
Step 2. Build Links and Nodes
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Hands-On Exer

Step 3 Lane Settl n Lanez and Shanng [#AL]
- w Traffic Wolume [wph) 200 100 100 B0 B0 an
Future Yalurne [vph) 200 100 100 G0 G0 aa
Street Name Line St. Line St.

Link, Distance [ft] — 220 — — RO& —
» User In p uts Lt Sed) Tl = 5 = 5
Set Arterial Mame and Speed — EB — — “WE —
- Approach Name Travel Time (5] — 80— — 138 =
Ideal Satd. Flow [vphpl) 1900 1900 1900 1900 1900 1900
= Lanes and Sharing Lane width [f] 12 12 12 1z 1z 12
. Grade [%] — 1] — — 0 _
= Link Speed Area Type CBD - - - -
Starage Length [ft] 145 — aa I} — G5
- Storage Length Storage Lanes [#] 1 — 1 — — 1
Right Turn Channelized — — Mone — — Mone
" Storage Lanes Curb R adius [ft] — — — — — —
Add Lanes [#] — — — — — —
. RTO R Lane Utilization Factor 035 035 1.00 1.00 1.00 1.00
Right Turn Factor 1.000 1000 08B0 — 1.000 0850
Left Turn Factor [prot) 0950 05933 1.000 — 0Aa7s  1.000
Saturated Flow Rate [praot] 1813 1566 1425 — 1391 1425
Left Turn Factor [perm] 0950 0933 1.000 — 04976  1.000
Right Ped Bike Factor 1.000 1000 1000 — 1.000 1000
Left Ped Factor 1.000 1000 1000 — 1.000 1000
Saturated Flow Rate [perm] 1512 15EE 1425 — 1391 1425

Fight Turmn on Red? — — — —
Saturated Flaw Rate [RTOR I} I} 100 — I} aa
Lirk | Hidden — [ — — [ —
Hide Mame in Mode Title — [ — — [ —
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Hands-On Exercise
Step 4. Volume Settings

» User Inputs

H Lanes and Sharing [#EL) LI | il i) il
. Traﬁl C VO I ume Traffic Yolume [vph] | 200 100 100 S1] S1] an
u P e ak H O u r F aCtO r ] evel.cupment Walume [vph] I I I I I I
Combined Yolume [vph) 200 100 100 B0 B0 a0
= He avy Vehicle % Future Yolume [vph) 200 100 100 B0 B0 a0
g . Conflicting Peds. [#hr) 1] — 1] 1] — 1]
C AdJ acent Parkin g Lane [conficting Biycls i/ - o - - 0
. Peak Hour Factor I 1.00 1.00 1.00 1.00 1.00 1.00
. Parklng Maneuvers Grawth Factar 100 100 100 100 100 100
Adjusted Flow [vph] 200 100 100 1] 1] an
Heawy VYehicles [%] 2 2 2
Buz Blockages [#/hr) ] ] 0
Adj. Parking Lane? ] ] ] ] ]
Parking M aneuwvers [#hi) — — — — 10 —
Traffic: from mid-block (%] — 5 — — a0 —
Link 0D Yalumes — B | . . . .
Traffic in shared lane [%] 2B — — — — —
Lane Group Flow [vph] 143 152 100 I} 120 a0
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Hands-On Exercise
Step 4. Volume Settings

Transfer Optimize Reports Help

» Volume Transfer — = >
- |
= Import/Export o, oty e e Mo
. . UTDF File Man_agéement
. Fleld da'ta In SynChrO UTDF Database Access “
form at Read Volume | wiite Valume | Timing | Phasing | Lane | Layout|

Active File[z)

= Still need to set up
Oth e r p aram ete rS File Style: [Single File comma delim [Wolume. C54) v] | Select

Limit Fecords By

Start Tirne Fram: - To -
Date From: - To -
Draps OFWeek: -

Fiead Options
tethaod for Averaging Wolume Counts:

Lverage &l Times - SetPHF v
Scope
! Single Intersection v]
() Zone =

(@ Entire Nebwork | Cloze

CAMBRIDGE SYSTEMATICS i
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Hands-On Exercise

Step 5. Intersection Control Settings

» Node Inputs
= Node #
= Control Type
= Cycle Length
= QOffset
= Reference to
= Reference Phase

ct.

16 oltrans’

WODE SETTIMNGS

[Mode # | 3
ATHS now Controller (D 1]
[rmpart fromm AT kS, o Irpart
Expart to ATMS niow: Expart
Zohe; 1]
# E ast [ft): 0
' Morth [ft]: 1]
£ Elevation [ft]: 0
D ezcription
Control Type Actd-Coord
Cycle Length [=]; 1100
Lack Timings: ]

O ptimize Cycle Length: O ptimize
O ptimize Splitz: O ptirmize

Actuated Cycle(z): 110.0
I atural Cyclels]: 0.0
b & v B atio; nE3
Interzection Delay [z]: 2919
Intersection LOS: C
ICLI: 0.E1
ICU LOS:; B
Offzet [z] 0.0
Referenced to: Begin of ellow
Reference Phase: 2+6-MBT SBT
Coordination b ode; Fixed
M azter Intersection:
ield Paint; Single
kM andatary Stop On Y ellaw: ]

ATICS



Hands-On Exercise
Step 5. Intersection Control Settings

17

» Timing Inputs

Turn Type

Protected/Permitted
Phases

Detector Phases
Min Initial
Yellow

All-red

Lost Time Adjust
Lagging Phase
Recall Mode

AN

A

Lanes and Sharing [#RL] ﬁ - - i“r i) i“r
Traffic Wolume [vph) 200 100 100 B0 B0 an
Future Yolume [vph] 200 100 100 B0 B0 a0
Turn Type Split — Perm Split — Perm
Frotected Phases 4 4 3 3

Permitted Phazes 4 3
Permitted Flazhing *ellow — — — — — —
Detectar Phazes I 4 4 Mone 3 3 More
Switch Phase 1] 1] 0 1] 1] 0
Leading Detectar [ft] 110 110 25 — 110 25
Trailing Detectar [ft) 1] 1] 1] — 1] 1]
Minirmurn [nitial [z] | 6.0 6.0 E.0 6.0 6.0 E.0
kinirmurm S plit (2] 28T 28T 28T 217 217 217
Total Split [2] 26.0 26.0 26.0 220 220 220
Yellow Time [z) 32 32 32 32 32 32
All-Red Tirme [2] 05 05 05 05 05 05
Lost Time Adjust (2] 0.7 0.7 0.7 — 0.7 0.7
Lagging Phase? ] ] ]
Allows Lead/Lag Optimize? ] ] ] ] ] ]
Recall Mode | Morne  Mone  Monel  Mone  MNone  Mone
Speed limit [mph] — 25 — — 25 —
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Hands-On Exercise
Step 5. Intersection Control Settings

R R

» PhaS|ng |nputs Minirmum [nitial 5] 40 100 E.0 E.0 40 120
Minirmurm S plit [ 8.0 207 217 287 8.0 217
= Vehicle Extension Masirnum 5 plit (3] 1300 430 2200 260 110 50
. ellow Time [z 32 32 32 32 32 32
= Min Gap £l-Red Time (2) 0.0 05 05 05 0.0 05
. Lagging Phase? ] ] ]
= Time Before ReducCe  [aiowLesdLag optimize? OBEN OO0 0o O
. Optirize Phs Weights - Delaps 1.0 1.0 1.0 1.0 1.0 1.0
- TI m e to R ed u Ce Yehicle Extenzion (2] a0 a0 4.0 4.0 a0 a0
H kinimumm Gap [z] 20 25 25 25 20 20
" PedeStrlan Pha’se Time Before Reduce [z] 0.0 0.0 0.0 0.0 0.0 0.0
1 Time To Reduce (s 0o 20.0 20.0 20.0 0o 20.0
. Wal k TI m e Recall Mode Mone| C-Max Mone Mone Mone| C-Max
™ F I as h DO N ’t Wal k Pedestian Phase ] ]
Wwialk Time [z) — 7.0 7.0 7.0 — 7.0
= Pedestrian Calls Flash Dart Walk (5] —| 100 1O 150 — 1o
Pedestrian Callz (#/hr] — 20 20 20 — 20
= Dual Entry Dual Eniyy? O ] O
Fixed Force Off?
Ath Zile Green Time (3] 10 A5 cd  18m=| 22 e 3 s 47 cd
Ttk Zile Green Time (=] 10 s 45 cd 13 gp 22 pd 3 47 cd
Alth Zile Green Time [z] Qqgp Bdecd  16gp, 17 gp[ 10gp| 53cd
A0tk Zile Green Time (=] Yop 61 cd 13gp 14 gp gop G0 cd
10tk Zile Green Time [2] 0 zk, 9 ed 10 gp 11 gp 0 zk, 9 ed
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Hands-On Exercise
Step . Simulation Settings

» User Inputs il F A A

Lanes and Sharing [HEL) 'ﬁ ) i“r ) i“r

. Tap er Le n gth Traffic Wolurme [+ph) 200 100 100 G0 G0 a0
- TWO _Way Left Tu rn Future Yalume [wph) 200 100 100 0 0 al
Starage Length [ft] 145 — aa 1] — G5

Lane (TW LT L) Starage Lanes [#] 1 — 1 — — 1

. Taper Length [ft] 25 — 25 — — 25

¢ VI su al on |y Lane Alignment Lett Lett Right Left Left Right

Lane “whidth [ft] 12 12 12 12 12 12

Enter Blocked Intersection Mo Mo Mo Mo Mo Mo

b edian Wwidth [ft] — 12 — — 12 —

Lirk, Offzet [F) — 0 — — 0 —

Crozswalk Wwidth [ft] — 16 — — 16 —

TWwLTL kedian — [ — — [ —

Headwiay Factar 1.14 1.14 1.14 1.14 1.40 1.14

Turning Speed [mph] 15 — 9 15 — 9

kandatary Diztance [f] — 458 — — 458 —

Fozitioning Distance [ft) — 11 — — 11 —

b andatory Diztance 2 [ft] — a3l — — a3l —

Pozitioring Distance 2 [ft] — 1468 — — 1468 —
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Hands-On Exercise
Step 6. Report

20

» Measure of Effectiveness
= Volume-to-Capacity ratio (v/c)

ci.

Delay
LOS
Queue Length

Sel

ect Reports

*

4 | Intersection |
¥ Lanes, Waolumes, Timing
Lanes
Yolumes
Timings
Phagings
Llueues
Simulation Settings
Capacity [ICU]
[+ HCM Btk Signalized

[ HCM Bth Foundabout
i | »

b

:

-

Options

Data To Include

Lane Outputs -

Walume Dutputs
Simulation 5ettings
Detectar Settings

m

A
Actuated Ik
Actuated Green Times

Stuss, Fuel, Emizsions
CAMBRIDGE SYSTEMATICS i




Hands-On Exercise
Step 6. Report

» Customize Results

10. Boute 1& Beacon Hill Road
2013 Existing
1 Movem Delay 95th
u | nte rS e Ctl O n I eve I ent VYolume | [seconds) [Fe)
. MEL Td 4.2 mi13
- S | I NET 2070 a7 372
Cenarlo eve MER BE3 71 174
SEL Kl 104.2 #1581
SET 331 265 275
Huntington Area Transportation Study Preliminary Results SBR 0 0.0 0
Future [2040) Base Conditions Synchro Intersection Delay and Level of Service Before Dptimization EEL a1z 0o 0
Synchro Intersection iersection Youme Int Dela:H Int IZIvEIa'::M eet i o2 i
Node® AM PM - - EER 345 454 d #E33)
[seclveh) [seclveh) WEL 194 126.9 #4273
1 Raoute 18 Fort Hunt Baad E150 Ed23 133.6 WET 13 165.3 #4965
3 Foute 18& Shields Avenue 4632 6263 43.7 WER 14 0.0 m 0
4 Raoute 1at ' almart Entrance 4533 =032 I Overall 153.8
5 Telegraph Foad & Huntington Avenue 5213 G065 231
[ Telegraph Road & Marth Kings Highw ay 4785 5305 2743
T Marth Kings Highw aw & School Street 2833 4242 301
3 Marth Kings Highw awSauth Kings Highw 2y & the Route 1Connectar 2171 2521 1678 o
0| Foute 18 Beacon Hill Foad 5234 B0a4 R i]:f:;“s""g T =
il Raoute 18 Sherwood Hall Lane 4534 2458 383
1  |Telegiaph Road & Franconia Foad a7EE 5025 403 ent | Volume | [seconds) ()
15 |Telegraph Road & South Kings Highw 2y 3459 3533 57.8 pBL 5 Ghal pi0%
¢ |Telegraph Fioad & Seuth Yan Dom Street 510 3562 2.9 Lz 342 iiz6 iy
15 |FertHunt Riaad & Belle Wiew Boulevard 2961 4045 117 B T 510 250
16 |Fort Hunt Fioad & Shemood Hall Lane 2450 305z 525 SBL 164 .2 #375
17 |Franconis Rload & South Yan Dom Sweet 3557 11343 328 SET 1251 24.0 33
15 George 'ashington Memorial Parkw ay & Belle View Boulevard 3213 3372 30.3 3BR L 11 md)
EBL 25 853 B3|
® Theze intersections have at least one movement operating at failing LOS F EBT 17 838 43
EER 53 gz.2 Ul
WBL 516 1336 #5504
WBT 1 136.6 #5396
/ER dd Bd.§ mT
Overall 38.9

21
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Hands-On Exercise
Step 6. Report

» Customize Results
= Comparing scenarios

2040 No Build AM

Mitigation C4 Mitigation C5
Intersection Existing AM Un-mitigated Mitigation C2 w/o GW 5ig FAR 2.0 Hybrid Option FAR
Delay : LOS Delay | LOS Delay Delay : LOS Delay : LOS
1 Route 1 & Fort Hunt Road 711 E (3) 1346 F (5) 5B.2 E (4) &60.0 E (4) 624 E (3)
2 Route 1 & Huntington Avenue 273 C(3) 56.2 376 D(2) 36.2 D (2) 339 C(2)
3 Route 1 & Shields Avenue 16.3 B (5) 435 26.3 C(3 274 Ci3) 26.7 C(3)
4 Route 1 & Walmart Entrance 355 D (2] 821 36.2 D2 370 D (2] 36.9 D (2]
5 Telegraph Road & Huntington Avenue 151 B 29.0 285 C 298 C 29.0 C
5] Telegraph Road & North Kings Highway 28.0 C 374 31.0 C 309 C 309 C
7 MNarth Kings Highway & School Street 119 B 05 47 A 48 A 48 A
B Morth Kings Highway (NB) & Shields Avenue 23.6 C 23.0 [ 324 C 33.0 C 326 C
o |Morth Kings Highway/South Kings Highway & the Route 1 Connectar 678 E (1) 1251 383 D 379 D 3g 0 D
10 |Route 1 & Beacon Hill Road 20.4 C(4) 423 D (5) 352 D (5) 376 D (5) 37.3 D (5)
11  |Route 1 & Sherwood Hall Lane 31.1 Ci7) 316 Ci7 32.1 C(5) 322 Ci5) 322 C(5)
12 |Telegraph Road & Franconia Road 518 C 455 D (1) 374 o 379 o 36.8 o]
13 |Telegraph Road & South Kings Highway 244 C 333 C 507 C 31.1 C 31.1 C
14 |Telegraph Road & South Van Dorn Street 254 Ci1) 355 D (1) 36.8 D (1) 36.8 D (1) 36.2 D (1)
15 Fort Hunt Road & Belle View Boulevard 342
16 Fort Hunt Road & Sherwood Hall Lane 63.0
17 Franconia Road & South Van Dorn Street 1219
13 George Washington Memorial Parkway & Belle View Boulevard 6179
106 |MNorth Kings Highway & Poag Street -
712 |Route 1 & HOV Lanes - - 22.1 Ci3 239 C(3 247 Ci3) 273 Ci3)

22 CAMBRIDGE SYSTEMATICS h
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Training Session Overview

>

>

» Advanced Applications
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Advanced Applications
1. Signhal Optimization

Step 1
Individual Intersection Timing
Optimize Splits and Cycle Lengths

v
Step 2
Partition Network
Divide Network into Multiple Systems
Step 3
Optimize Cycle Lengths
Step 4
Optimize Offsets and Phase Orders
24 $ CAMBRIDGE SYSTEMATICS




Advanced Applications
1. Signal Optimization — Step 1

# Single Intersection Timing Plans
» Base data entry

» Optimize Cycle and Splits per individual
Intersections

» Error checking

CAMBRIDGE SYSTEMATICS i
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Advanced Applications
1. Signal Optimization — Step 2

# Partition Network

» Divide network into subsystems
= Based on Coordinatability Factor

» Creates multiple zones for optimization
» This part is optional

CAMBRIDGE SYSTEMATICS i
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Advanced Applications
1. Signhal Optimization — Step 3

# Optimize Network Cycle Length
» Set cycle length ranges
» By zone or network
» Level of Optimization
» Manual selection or Automatic

27 CAMBRIDGE SYSTEMATICS h




Advanced Applications
1. Signal Optimization — Step 4

» Optimize Offsets, Lead-Lag Phasing
» After system cycle lengths have been set
» By zone or network
» Level of Optimization

28 CAMBRIDGE SYSTEMATICS h



Advanced Applications
1. Signal Optimization — Performance Index

# Best cycle length found by calculating the
Performance Index (PI)

— D*l + ST*]_O -+ QP*lOO @ select Cycle Lengths

PI E_I,Iu:leth :Z'ercurm gu;aueh ;Dtlal ) SeLayf ;tcutal
3600 enig ndex elay [hr]  Delay [hr]  “eh [z] ops

50 &7 0 17 a ialact

B0 il 0 17 a 3208

70 &7 0 17 a 3370

PI = Performance Index o @0 w9 3243
. . 30 27 0 18 g 2023

D = Percentile Slgnal Delay (S) 100 27 0 19 9 2948
QP = Queue Penalty (vehicles affected) I, > . - = 27
— 1 130 26 0 16 a 3287

ST Vehicles Stops (vph) D% ¢ L &
150 &7 0 18 | 3298

29 CAMBRIDGE SYSTEMATICS h

ftrans’




Advanced Applications
1. Signal Optimization — Coordinatability Factor

# CF is a measure of the desirability of
coordinating intersections

» Components
» CF1 = Initial Coordinatability factor from Travel Time
» CF2 = Initial Coordinatability factor from Volume per Distance
» Ap = Platoon Adjustment
» Av = Volume Adjustment
» Ac = Cycle Length Adjustment

# CF scale from 0to 100

» > 80 — Must be coordinated
» < 20 — Too far apart (coordination not desirable)

CAMBRIDGE SYSTEMATICS i
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Advanced Applications
1. Signhal Optimization

# Intersection Splits
» Individual Intersection Optimizations

» Select intersection in question and optimize the
following:
= |ntersection Splits
= |Intersection Cycle Length
= |Intersection Offset

% O &

Splits  Cycle  Offset
Length

Intersection

CAMBRIDGE SYSTEMATICS i
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Advanced Applications
1. Signhal Optimization

# Partition Network

» Network Zones ¢
= Manual Zones Pa:rt!iti'un

Metwork

= Automatic Zones
« Set partition level to desired sensitivity

Partition Network [ x|

Partitioning Strategu:

Qe System [0
Dvde arel 30

Divide Dften [70]

& Thiz operation will change Zone settings!

Cancel ok
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Advanced Applications
1. Signhal Optimization

# Optimize Network Cycle Lengths

Optimize Cycle Lengths

fin b ax Increment

Cycle Length: [0 150 |10 |
Allow Uncoordinated: [Snmetimes [50) v]

Allow Half Cocle Length

[o |
[ ] Preserve Files For Each Cycle Length

Optimize Phase Sequence @ Select Cycle Lengths - O “

o Cycle Ferform  Gueue Tatal Delay / Tatal Stops / Unzerved Diemma % Diler

Offzet Optimization: b edium - Length  Index Delay (] Delay (hr] Weh(s]  Stops Yeh Fuel[gal) ‘ehicles ‘ehicles Wehicle
Weighting 50 27 0 17 g 3553 048 46 0 53 1%
® No Weighting B0 g i 17 ] 3208 .43 44 i a4 1%
) Datimize using Phe Weidhi 70 27 0 17 ] 3370 0.45 45 0 a8 1%
@ ARG SRS a0 27 0 18 3 243 044 45 0 56 1%
() Optimize uzing RefPhs Weighting of an a7 ] 19 g 55 043 15 il 57 1%
100 27 0 19 ] 2946 0.40 45 ] 53 1%

Scope

110 27 0 18 q 3236 0.44 45 0 48 1%
® Zone 1 - 120 25 0 17 8 3208 0.43 44 0 44 1%
() Entire Network 130 pL 0 16 ] 3287 0.44 44 0 40 1%
140 27 0 17 B 3370 0.45 45 ] 3 1%
150 27 0 18 q 3298 0.44 45 0 ] 0%

Wirite Timing File

File Mame C:\2-Projects\170083.Calrans_TST_OnCalhD3 Bishop Syn

Timing Plan  OptCycle
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Advanced Applications
1. Signhal Optimization

# Optimize Offsets

Optimize Metwork Offsets

Splits
@ Usze Existing

©) Optimize
(ffzet Ophimization

Optimize Lead/Lag Phazing
Guicker U Best Timing Plans

Paszz 1, offzet and I/ optimization, step 4

Pass 2, clustering offzet optimization, step 4, CF 90
Pass 3, offzet, step 1

‘weighting
Mo weight .
weight Fief Phase ()

Scope

@ Zone 1

() Entire Metwaark,
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Advanced Applications
2. Future Improvements & Mitigations

# Volume Changes

#» Geometric Changes
» Street widening
» Exclusive turn lanes
» Road diet

2 Signal Optimization
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Advanced Applications
3. Roundabout

# Synchro

36

» HCM-based Method

» “Trafficware states that SYNCHRO 10 implements the
HCM 2010 and 6th Edition HCM roundabout
methodologies. However, as is the case for any
software described here, before using a new software
version the analyst should verify the fidelity of the
Implementation by running some example problems
where the results are known”

-- Multimodal Mobility Analysis Desk Reference from
Caltrans Transportation Analysis Guide/Transportation
Impact Studies Guide, June 2017

» Analyzing Roundabout in Synchro
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Advanced Applications
3. Roundabout

ntersection Delay, shieh 218

TETEY
28850
1
gse
5_38.
8_38.
1 - R
1 - R

:
:
:
:

Approach LOS

=
I=-
=
=

d

S

%
£
g
g
g
g

B
3
g
8

ntry Flow, veh/h

m

ntry HV Adj Factor

g
%
g

Cap En

X Control Delay, siveh 75 75 280 280
% 95th %tile Queue, veh 3 3 17 17
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Advanced Applications
3. Roundabout

# Recommended Software

» SIDRA Intersection

= Deterministic tool

= Account for the effects of vehicle arrivals based on
adjacent traffic controls, whereas HCM does not

» VISSIM

= Microsimulation package
= Capable of analyzing full range of roadway

CAMBRIDGE SYSTEMATICS i
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Training Summary

» Traffic Analysis Basics
# Synchro Introduction
» Hands-On Exercise

# Advanced Applications

:t.

CAMBRIDGE SYSTEMATICS i



Resources

* Richard Ge
» rge@camsys.com
» (646) 364-5492

» Synchro User Manual/Online Help

» Trafficware User Groups
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