
1

Cambridge Systematics, Inc.
presented to presented by

Synchro Training – Day 2
Caltrans On-Call Traffic Simulation Training

Caltrans District 9

John Duesing and Richard Ge

June 6th, 2018



2

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
 Incorporating Future Year Forecasts
 Geometric changes in lanes, turning bays, lane diets
 Roundabouts;

June 7 – Advanced applications, Review and 
Questions (9am-noon) 
Richard will be available for the last day to review 
any procedures, software questions, or 
demonstrate analyzing other alternatives.



Training Session Overview

Traffic Analysis Basics

Synchro Introduction

Data Preparation

Synchro Operations

Hands-On Exercise

Advanced Applications
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Hands-On Exercise – Volume Data

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

Start Time Left Thru Right Left Thru Right Left Thru Right Left Thru Right
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 0.94
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 453 521 781 102 66 1495 617 733 644 69

All Mvnts
Hourly 

Volume
Heavy 
Veh % PHF

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

Southbound Westbound Northbound Eastbound
Southbound St. Westbound St. Northbound St. Eastbound St.
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Hands-On Exercise – Volume Balancing
Sample Volume Balancing Sheet

1 Rock Island 2 Turtle Run Blvd
SB WB SB WB

7am 159 411 264 0 7am 8am 7am 113 0 127 0 7am 8am
8am 83 199 130 0 R 149 59 8am 67 0 91 0 R 36 18

R T L U T 696 839 R T L U T 907 1010
L 221 258 L 0 1
U 0 0 U 0 0

7am 58 1% 4% 7am 0
7am 8am 8am 21 7am 8am 7am 8am 7am 8am 7am 8am 8am 0 7am 8am 7am 8am
1070 1163 48 6 1066 1156 15 42 1051 1114 0 0 943 1029
892 433 1114 1162 240 158 943 1029

7am 8am 7am 22 7am 8am ‐97 ‐140 7am 8am 7am 7 7am 8am
1199 1035 8am 2 0 7am 1574 1321 7am 8am 1477 1181 8am 0 0 7am 1573 1200
1221 1037 1 8am 1194 935 ‐7% ‐12% 1484 1181 0 8am 58 61

7am 8am 7am 8am
169 40 L 40 82 L
873 772 T L T R U 1425 1088 T L T R U
157 223 R 7am 215 542 437 0 12 11 R 7am 31 6 21 0
0 0 U ped 8am 241 274 419 0 0 0 U ped 8am 37 3 21 0
EB 7am 128 NB EB 7am 7 NB

8am 30 8am 0

1 Rock Island 2 Turtle Run Blvd
SB WB SB WB

7am 143.1 369.9 237.6 0 7am 8am 7am 108 0 122 0 7am 8am
8am 104.6 250.7 163.8 0 R 208.6 78 8am 94 0 128 0 R 54 25

R T L U T 974.4 1107 R T L U T 1361 1384
L 309.4 341 L 0 1
U 0 0 U 0 0

7am 58 0% 0% 7am 0
7am 8am 8am 21 7am 8am 7am 8am 7am 8am 7am 8am 8am 0 7am 8am 7am 8am
1311 1516 48 6 1492 1526 ‐6.34 ‐4.42 1499 1530 0 0 1415 1410
808.6 540.1 1540 1532 230.4 222.8 1415 1410

7am 8am 7am 22 7am 8am 1.32 0.75 7am 8am 7am 7 7am 8am
1079 1304 8am 2 0 7am 1417 1664 7am 8am 1418 1665 8am 0 0 7am 1510 1692
1101 1306 1 8am 1075 1178 0% 0% 1425 1665 0 8am 55.68 86.01

7am 8am 7am 8am
152.1 50 L 38 116 L
785.7 972.7 T L T R U 1368 1534 T L T R U
141.3 281 R 7am 193.5 487.8 393.3 0 12 16 R 7am 30 6 20 0

0 0 U 8am 303.7 345.2 527.9 0 0 0 U 8am 52 4 30 0
EB NB EB NB



7

Hands-On Exercise – Signal Data

Signal Information
» Timing
» Phasing
» Coordination
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Hands-On Exercise – Data Entry

Map window Timing settings

SimTraffic
Animation

HCM 2010 settings

Simulation settings

Phase settingsVolume settingsLane settings

Traffic impact 
analysis

Detector settings

HCM 6 settings
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Hands-On Exercise – Setup

» Project Information
» Time Tracking
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Hands-On Exercise
Step 1. Background
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Hands-On Exercise
Step 1. Background
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Hands-On Exercise
Step 2. Build Links and Nodes
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Hands-On Exercise
Step 3. Lane Settings

» User Inputs
 Approach Name
 Lanes and Sharing
 Link Speed
 Storage Length
 Storage Lanes
 RTOR
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Hands-On Exercise
Step 4. Volume Settings

» User Inputs
 Traffic Volume
 Peak Hour Factor
 Heavy Vehicle %
 Adjacent Parking Lane
 Parking Maneuvers
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Hands-On Exercise
Step 4. Volume Settings

» Volume Transfer
 Import/Export
 Field data in Synchro 

format
 Still need to set up 

other parameters
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Hands-On Exercise
Step 5. Intersection Control Settings

» Node Inputs
 Node #
 Control Type
 Cycle Length
 Offset
 Reference to
 Reference Phase
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Hands-On Exercise
Step 5. Intersection Control Settings

» Timing Inputs
 Turn Type 
 Protected/Permitted 

Phases
 Detector Phases
 Min Initial
 Yellow
 All-red
 Lost Time Adjust
 Lagging Phase
 Recall Mode



18

Hands-On Exercise
Step 5. Intersection Control Settings

» Phasing Inputs
 Vehicle Extension
 Min Gap
 Time Before Reduce
 Time to Reduce
 Pedestrian Phase
 Walk Time
 Flash Don’t Walk
 Pedestrian Calls
 Dual Entry
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Hands-On Exercise
Step . Simulation Settings

» User Inputs
 Taper Length
 Two-Way Left Turn 

Lane (TWLTL)
• Visual only
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Hands-On Exercise
Step 6. Report

» Measure of Effectiveness
 Volume-to-Capacity ratio (v/c)
 Delay
 LOS
 Queue Length
 …
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Hands-On Exercise
Step 6. Report

» Customize Results
 Intersection level
 Scenario level
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Hands-On Exercise
Step 6. Report

» Customize Results
 Comparing scenarios



Training Session Overview

Traffic Analysis Basics

Synchro Introduction

Data Preparation

Synchro Operations

Hands-On Exercise

Advanced Applications
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Advanced Applications
1. Signal Optimization

Step 1
Individual Intersection Timing
Optimize Splits and Cycle Lengths

Step 2
Partition Network
Divide Network into Multiple Systems

Step 3
Optimize Cycle Lengths

Step 4
Optimize Offsets and Phase Orders
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Advanced Applications
1. Signal Optimization – Step 1

Single Intersection Timing Plans
» Base data entry
» Optimize Cycle and Splits per individual 

intersections
» Error checking
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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
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Advanced Applications
1. Signal Optimization – Step 3

Optimize Network Cycle Length
» Set cycle length ranges
» By zone or network
» Level of Optimization
» Manual selection or Automatic
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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
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Advanced Applications
1. Signal Optimization – Performance Index

Best cycle length found by calculating the 
Performance Index (PI)
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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 0 to 100
» > 80 – Must be coordinated
» < 20 – Too far apart (coordination not desirable)
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Advanced Applications
1. Signal Optimization

Intersection Splits
» Individual Intersection Optimizations
» Select intersection in question and optimize the 

following:
 Intersection Splits
 Intersection Cycle Length
 Intersection Offset
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Advanced Applications
1. Signal Optimization

Partition Network
» Network Zones

 Manual Zones
 Automatic Zones

• Set partition level to desired sensitivity
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Advanced Applications
1. Signal Optimization

Optimize Network Cycle Lengths
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Advanced Applications
1. Signal Optimization

Optimize Offsets
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Advanced Applications
2. Future Improvements & Mitigations

Volume Changes

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

Signal Optimization
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Advanced Applications
3. Roundabout

Synchro
» 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
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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



Training Summary

Traffic Analysis Basics

Synchro Introduction

Hands-On Exercise

Advanced Applications



Resources

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

Synchro User Manual/Online Help

Trafficware User Groups


