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NCDOT Congestion Management

The mission of the NCDOT Congestion Management Section is the
statewide application of cost-effective traffic engineering based

| operational and safety improvement strategies which mitigate the

5; Impacts of traffic congestion, improve system efficiency, enhance

| traveler safety, and improve economic vitality.

The vision of the NCDOT Congestion Management Section Is
optimal system-wide mobility.
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Congestion Management Resources

NCDOT Guidelines Resaources - Effective 10-01-2016

NCDOT CONGESTION MANAGEMENT SIMULATICN GLIDELINES - Effective 10-01-
2016

NCDOT Traffic Engineering Suite

NCDOT TIA Checklist

NCDOT TIA Checklist Instructions

Capacity Analysis Guidelines

Caongestion Management has revised the Depariment's Traffic Analysis Guidelines effective July 1, 2015,
repiacing the previous edifion dated January 1, 2012. Revisions cover Trip Generation and Links sections
only.

Congestion Management Consuliant Pregualification Reguirements

ITS and Signals Unit - Design Manual

MNCDOT Congestion Management Driveway Permit Review General Comments Current
Edition 2008-11-21

Morth Carolina Median Crossover Guidelines Current Edition 2004-01-01

Policy on Street and Driveway Access o Narth Carolina Highways Current Edition July
2003

RW Dispesal and CA Checklist

Right-of-Way Dizposal and Confrol of Access Review Committee Operating Procedures and Checklist -
Revised 2010-07-09 (For more information, contact Robert Barrier, Field Support Siaff Engineer, 919-707-
2507)
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Congestion
Management
Website

https://connect.ncdot.gov/resources/safety/
Pages/Congestion-Management.aspx
Being Updated!

RW Disposal and CA Procedures |POF|
The Surplus Right-of-Way Disposal and Confrol of Access Review Commitiee Operating Procedures -

Revised 2017-05-03. (For more information, contact Robert Barrier, Field Support Staff Engineer, (919)
T707-2507)

Spreadsheet to assist in the interpolation of traffic volumes

Trip Generation Rate Equation Recommendations [POF |
The "Rate versus Equation” table provides specific trip generation recommendations per land use

ncluding pass-by percentage data and when to use frip generation equations, rates, or local data.

Sample Internal Capture Spreadsheet

VWorkshop - Site Development and Highway Access - What you need to know POF |

TEPPL C60 — Congestion Management - SaFID Chart
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Congestion Management Regions

Triad Capital Eastern/OBX

7) -

Doumit Ishak
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NCDOT Capacity Analysis Guidelines

https://connect.ncdot.gov/resources/safety/Pages/Congestion-Management.aspx
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Wpossible claims or additional work resulting from errors or omissions.

L,
w NCDOT Congestion Management Capacity Analysis Guidelines

oduction/Purpose ]
This document provides standard values to ensure consistent traffic analysis. Deviation
from these practices requires justification. By reviewing reports, plans, and submittals,
the North Carolina Department of Transportation (NCDOT) in no way relieves the

. In other words, use the defaults or
Pre-Analysis explain and justify prior to
submitting analysis

Submittal Document Requirements
The submitted traffic analysis document should include, but is not limited to: a summary
of the analysis and results, site plans, traffic counts and forecasts, volume generation,
any assumptions used in the analysis, and any variations from these guidelines.

TIA TIP

Summary of Results Summary of Results

Site Plan Traffic Forecasts

Traffic Counts and Forecasts Traffic Breakouts (Existing, No Build, Build
_Traffic Adiustments and Reroufes)

EXisting Lane Diaaram
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Capacity Analysis Tool Selection Guidance

* Planning-level analysis

— results provide estimates of expected
performance and are useful in informing the
Initial feasibility and high-level design
features.

« HCM analysis

— balances operational detail with reasonable
data input needs and analysis resource
requirements.

— may provide insight on additional geometric
design and signal timing details
* Microsimulation analysis

— allows for flexible customization and
configuration of geometry, signal timing, and
other operational parameters.

— provides visualization of traffic patterns and
roadway geometry

Slide Data Courtesy Kittelson & Associates, Inc.
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Levels of Planning Analysis from HCM

* High level
— Large analysis area High Level Q‘
— Low detalil
« Medium level Miedium Level
— Focus on a single roadway i sl
facility, segment, or

intersection
— Greater detall

 Low level
— Highly focused and highly detailed

Slide Data Courtesy Kittelson & Associates, Inc.
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Intersection Capacity Analysis Tools s

Planning Analysis vs. Operations Analysis

Highway Capacity Manual c CAP-X Synchro plus SimTraffic E

US.Department of Tansportation
Federal Highway Administration

(AP

Capacity Analysis for
Planning of Junctions

e b

HIGHWAY CAPACITY MANUAL

e

e e A

e El TransModeler ‘-
B Traffic Simulation Software
= Streets Freeways TransModeler
- HOS o Others???
T 6 N SIDRA INTERSECTION 8 ;
POWERFUL LANE-BASED NETWORK ANALYSIS :

UF [FLORIDA

; *;ﬁ\.mx\.:am i

Highway Capacity Software SIDRA

T
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Levels of Intersection Analysis

Exhibit 59. Analysis options for signalized intersections.

Planning-level Tools

High Level
e.g. CAP-X, Vjust, etc. Eﬁé
simplified v/c and Eﬂ EE'
HCM Analysis Methods L e £t
e.g. HCM, HCS, Synchro, [ M= q | — S+
Sidra, etc. |__HcM+Fleld pata |
Microsimulation Low Level | Microsimulation |
e.g. TransModeler, VISSIM, P - |
e GROUND TRUTH e |

100 Planning and Praliminary Engineering Applications Guide to the Highway Capacity Manual
NCHRP Report 825
Y

Slide Data Courtesy Kittelson & Associates, Inc.
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Levels of Intersection Analysis

Exhibit 59. Analysis options for signalized intersections.

Planning-level Tools

High Level

e.g. CAP-X, Vjust, etc. iz
HCM A | . |\/| h d simplified v/c and Eﬂ%
LOS Method a oo
nalysis Methods _ I
e.g. HCM, HCS, ISynChI‘O, Medium Level d | HCM +Defaults | Y

Sidra, etc. |_HCM+FleldData |

Microsimulation Low Level | Microsimulation |

e.g. TransModeler, VISSIM,

etc.

100 Planning and Praliminary Engineering Applications Guide to the Highway Capacity Manual

; NCHRP Report 825
Slide Data Courtesy Kittelson & Associates, Inc. 0
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3
J ¢
| Seven Step Process of Synchro and

J SimTraffic Planning Level Analysis
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Step 1: Model Network

Include all study intersections
Accurately model distance between intersections

Include future lane/intersection improvements from
other developments or projects

Y-Line lengths should be close to 1000’ in order to view
full queue lengths

Code storage lengths correctly

— Use 100’ tapers

Use cardinal directions (N, S, E, W, not NW, SE, etc.)

Reduced Conflict Intersections (RCUT) in Synchro
should be modeled using one-way pairs (check with
CMS for guidance)

AP i o e P -;w—r—ry—rrs—rrr;—;-—.-—r—rr-:e}-—n-—-—rrrW—rr ol g
e _)//;/ R o e B S
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Step 2: Follow Analysis Guidelines

 Use NCDOT Capacity Analysis Guidelines Provided by
Congestion Management, for example...

e Turn Lane Treatment
— No protected-permitted lefts
— No right turns on red

« Recommended Timing Settings

— Minimum initial green time, yellow time, all-red time, lost time
adjustment, minimum split

e Minimum Cycle Length
— Based on number of phases in the signal

» Use a Peak Hour Factor (phf) of 0.9 except for near schools
where 0.5 to 0.75 is commonly used (check with MSTA or CMS)

T e - - — — — - a——
e g i i i e s it
DR, gl
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Step 3: Create Synchro File for Each Scenario

» A separate file should be created for both AM and PM
peak hours for each scenario

— Existing No Build

— Future Year No Build
— Future Year Build

— Others as Needed

« Each file should have matching corridor and Y-line
lengths or else simulations will not match!
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Step 4: Input Volumes

* |nput turning movement volumes into the corresponding
file for each scenario

e In Synchro, use 4 vph as a minimum turning movement
volume for any permitted movement
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Step 4: Input Volumes

« Balance volumes and/or explain discrepancies between
Intersections within reason (check with CMS)

— Look at what’'s between the intersections
* More development = More volume drops or gains
* Less development = Less volume drops or gains

L® O 4 A+B+C = X+Y+Z

o=lolr el —

Zﬂ Balanced

e oy
Duci Tl e
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Step 5: Optimize Signal Timing

* Optimize Signal Cycle Lengths
— Make sure to stay above minimums in Guidelines
* Optimize Splits
» If There are Multiple Signals within the network:

— Should be coordinated if appropriate

— If coordinated:
» Optimize network cycle lengths, all cycle lengths should be the same or half cycle
» Optimize network offsets

* Ensure analysis matches Capacity Analysis Guidelines
* Run “Coding Error Check” in Synchro before Simulation
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Step 6: Take Note of MOEs

e Synchro Analysis:

— Record overall intersection LOS and delay for signalized
intersections

— Record approach, and/or movement, LOS and delay for
each leg of the intersection

— Record 95™ percentile queue lengths for each approach

» Create a table showing MOEs (Measures of
Effectiveness e.g. LOS, delay, queuing, v/c, etc.)




ncdot.gov NCDOT Synchro Planning Level Analysis

Step 7: Run SimTraffic Simulation

« SimTraffic should always be run when using Synchro as
an analysis tool

« Set seeding time to at least 10 minutes and recording
time to 60 minutes

* Record simulation (10 runs is recommended) g

* Print queuing and blocking report for the whole network
— Should be included with analysis document appendix
— Make a table recording SimTraffic maximum queue lengths

e Lanes and storage recommendations should be
higher of Synchro 95 ™ and SimTraffic Maximum
Queues (iteration may be necessary). Ensure
recommended lanes and storage are coded.

AP i B S e e S o G L R T g 5 o
e ;//;z/_/ff e ? e e r ? ! g -J/// e s o s
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Planning Level Capacity Analysis of
| Existing Intersection in Synchro and
| SimTraffic
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File Home Options Transfer Optimize Repaorts Help
H & vescaids U fF & W9 § oo E
= ™) = (0]
b I St I ?" £ Ring & Barrier
o View  Select Lane Templates  Merge Volume  TIA Timing e . Phasing  TSD
Template  Settings Settings & Cluster Editer  getings

Ports  Int. Settings

View Options

Background
Signal Timing

Mapping

Lanes & Volumes

Synchro Basics:

- SATMUW\Congestion\Regions\West\Darnell\Training\Synchro.syn

9 W

Link  Node

=
HET -+- Int. Results g
L

2010 + Mvmt Results -
‘ Reset Warnings
HCM 2010

HCM - Int. Results ~
6th Ed +Mvmt Results =
‘ Reset Warnings
HCM 6th Edition

Detector
Template
Detection

Simulation  SimTraffic
Settings
Simulation Display Results

Mo Intersectigp Selected

* You can pan screen / drag map by clicking scroller

button on your mouse

ADD LINK- Use to add
a street to your
network

Map View- Returns
you to this view

Use this Display Results tabs to
show different things on the map.
Such as: input traffic volumes,
speed, link length, volume
balancing, etc.
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=EEBRY* -
Options Transfer Optimize Repaorts Help
7= ? B — |W| T:F ? |“ ? ? @ Template ~ : ? HCM - Int. Results - HEM - Int. Results ~ @ 0 [I [ |
P, 3 = Q N P s N ¢ o = £,
Lzl b I St I o ng & Barrier N SRS e Mvmt Results ~ 2010 +J* Myt Results ~ L L
Map Select o N Lane Templates  Merge Volume  TIA Timing . Phasing  TSD Detector . R Simulation  SimTraffic Link Nede
View Background Settings @ Template  Settings Settings & Cluster Editer  getings Template M Reset Warnings A Reset Wamings Settings = 2
i Lanes & Volumes Signal Timing Detection HCM 6th Edition HCM 2010 Simulation Display Results
No Intersection Selected

Mapping

Start by changing network settings to match our

guidelines
1. Go to Options
2. Click Network Settings

sEREBSP -
Transfer Optimize Reports

Home

Q @ [ Time Tracker !
Metwork  Map

Scenario [] Metric Error
Check

Settings  Settings  Properties
Options
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Lanes  Volumes Timings Phases  Simulation  Emissions Lanes “olumes

Timings Phases Simulation  Emissions

Lane Width (ft; Set Al

Peak Hour Factor:

Flow Fiate [vphpl); | 1300 Set Al
Stared Pazzenger Car Length (ft):
Stored Heavy Yehicle Length [ft):

Pazsenger Car Equivalent for Heawy Vehicle: |2.00

Allow Right Tumz On Red

Travel Speed [mph); |20 Setall

Pedestrian Walking Speed [ft'z]

Griowth Factor: Set &l
Heawy Vehicles [%]: - Set Al

Conflicting Pedestrians (#/hr); D Setal

Analysiz Period [min):

Critical gap for permitted left turn [s): E Adi. Parking Lanes? Setia
Fallav-up time far permitted left turn [2):
Stop threshold zpeed [mph):
Critical merge gap 3]
Area Typpe CBD St Al
SetAll Scope Defaults SRR Defaults
Zone ~ Zone v
® Entire Network ®) Entire Metwork,
oK s
Close LCloze

**MUST CLICK “SET ALL” FOR EACH THEN “OK”

Change Default Settings for These:

@ Network Settings Ea @ Network Settings E3

@ Network Settings E3

Lanes Volumes Timings Phases Simulation  Emissions

Cycle Length (s} Set Al

W asinium Cycle Length =) [120.0 Setall
Monlcailcoboiaie gl | sclal
“Yellow Time [z (5.0 SetAll

All Red Time (5] |2
Lost Time Adjust [z):

Setall

Fieference Phase: [ 246 ~ | Getal
Difzet Style; | Begin of Green Setall

Minimum Split Thru (2] - Setall
Miriraurn Split Left [2]: - SetAll

Contral Type: | Pretimed Setall

ICU Reference Cucle Length [): m

Set All Scope Defaults
Zone > |
® Entire Metwork
ag
LCloze

e e

Ca e e e

e e e e e T

e )

.

e
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Change Default Settings for These:

@ Network Settings ES3

Lanez ‘olumes Timings Phases  Simulation  Emissions

Mirimum Iritial (s} Set Al

“ehicle Extengion [g); |30 Set Al
Miirmu Gap (5] Set &

Time Eefore Reduce [z]: Set Al
Time ToReduce (<[00 | [ Seta

I Pedestrian Phase [Through Phazes]: | Set Al
walk Time (] | 7.0 Set Al
Flash Dant walk Time [s): Set Al
Pedestian Calls (ped/hrk [0 | [ seta
Firxed Forceoffs v Set Al
*igld Poirt | Single ~ Set Al
Set Al Scope Bl
Zone -
® Entire MNetwork,
ak.
LCloze

@ Network Settings

Lanes “olumes Timings Phazes Simulation  Emissions

Taper Length:

Enter Blocked Intersection

Crozswalk Width:
Simulation Left Tum Speed [mph):

Simulation Right Tum Speed [mph): D

Set All Scope

Zokie b

® Entire Network

**MUST CLICK “SET ALL” FOR EACH THEN “OK”

Setall
Setall
Setall
Setall

Defaults

LCloze
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File
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3 & vesands | F & L

o View  Select Lane
View  Background p . KR

Home Transfer

= nell\Training\S
Rep Help

?- '? ¢ Template -
TIA :¢

§ HOM - Int. Results - HCM - Int. Results ~

b S ’
5 Ring & Barrier R + Mymt Results = =7 + Mvmt Results ~ E
Templates  Merge Volume Timing . Phasing  TSD Detector . R Simulation  SimTraffic Link Nede
Ports  Int. Settings @ Template  Settings Settings % Cluster Editor Settings Template M Reset Warnings A Reset Wamings Settings = 2
Mappis [F] Zoom View Options Lanes & Volumes Signal Timing Detection HCM 6th Edition HCM 2010 Simulation

Display Results
No Intersection Selected

@ Select Backgrounds
Background File List Qing Region Lisl)
' Ptilat | Ptilon | Pt2lat | Pt2lon |
You can add a background
map image if you like

= HEN

Hide | Refresh | Hemwel

Create Bing HegDBing Fiegion Mame | |

| Clear Cache

Femowe Al |

| Showdll | | Hide Al |

| Cancel | | Ok




Vi ackground
iew | Backgroun Drag Map  Select ZoomIn Zoom Qut
Mapping = Region

Find your wanted location:
e Drag to area or use search bar to type in an address
* Once you find your wanted background image, click . _
“Select Region” e oct!
* Draw a box around wanted region then click on a e
reference point (a reference point helps when the
Synchro network is already drawn). Click “Next”
* If no network is already drawn, then leave world
coordinates at 0,0 and click “Ok”
¥ &

* Now you have a map as a background
, ot . oY
e If you don’t see your map, click this butt%

Zoom

Arrowood

@ ‘ @ AT T I_ @ ALIET “ ¥ | e EoT 355071 .QN p -._-{8..42.54 S e

1mi



o =EEREBRBSY® - Synchro 10 - SATMU\Congestion\Regions\West\DarnelN Training\Synchro.syn

Options  Transfer  Optimize  Reports

1
F L = = 5 @ Template - o -} Int. Results - - Int. Results =
Mﬂ il&; W Wb % ?ﬁ e TT:E- ;gz,.> ?m? = i 'p : - Db% Hehtet e i Kz ; 5% Link Nod ﬂ
veo BRIEEN < @ @R | ver seir | ime Towbis Mewe Voume 0 Sumtiior S T | P | MReevamigs | MRsaviming | o T e N B
Mapflhg i Zaom View Optians Lanes & Volumes Signal Timing Detection HCM 6th Edition HCM 2010 Simulation NOIH:};:;;;::;::GEC‘
ADD LINK- Use to add
a street to your
network
s
Links should be around 1000’ in length
so we can see all queuing in SimTraffic.
When you start drawing a link, the
length will appear here
A
2 oiNg

o s P T T s
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Synchra 10 - S\TMUACongestion\Regions\West\Darnell\Training\Synchro.syn

Options  Transfer  Optimize  Reports  Help

1
| ™ = == 32 ® Template ~ S - Int. Results 4 Int. Results ~
& sevasnFgs G F S U L oo @ e e g @ W
M. R eas e ) e e e | D R A U (e R
Mapping 51 Zoom View Options Lanes & Volumes Signal Timing Detection HCM 6th Edition HCM 2018 Simulation Display Results .
4 Exemnal
¥
3
Simulation Settings F10
Move M
Delete Del
Merge Template
This is a node. They are at
the end of links and at
3
intersections. You can move ¢
them my right-clicking and
1 . .
| o clicking “Move”
A 1,155 0
L] T T T T T T T T e —
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Options Transfer Optimize Reports Help

Synchro 10 - SATMU\Congestion\Regions\West\Darnell\Tra

g\Synchro.syn

s Template ~ HCM Int. Results ~ HCM Int. Results ~
* | [E
B @ veanags @l 7 € WS 07 bhE & 27 . ¥ o Y
= |+ Mvmt Results ~ |+ Mvmt Results ~
Map Sel \ ct b4 @ Q q G‘\ View Select Lane Templates Merge Volume  TIA Timing Phasing  TSD Detector Simulation  SimTraffic Link Node | Ln/Muyt
View  Background Ports Int. | Settings - Tormrn  Smies Settings Settings Template M Reset Wamnings MReset Wamnings srsings - - -
Mapping [ Zoom View Options Lanes & Yolumes Signal Timing Detection HCM 6th Edition HCM 2010 Simulation Display Results

b'ﬁg ©2014 Microsoft Corporation AND ©2013 Nokia

[length: 1505 1]
.

This is a link. Each link has
two sections. If a link is
vertical, then the top half is
the northern part of the
link, bottom half is
southern

You can add curvature to a link by right-
clicking on it and then click “Add
Curvature”. When a link has curvature,
then any new links drawn over the
curved link will NOT connect as an
intersection. This is a helpful tool if you

1 don’t want the links to connect, like with
overpasses. If you have curvature and
need to connect a new link; simply right-
click the link again and select “Remove
Curvature”
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Optimize Reports

+Int. Results — -{-Int‘ Results —

Signal Timing

section controls the northbound lanes,
the southern section controls the

southbound lanes.
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Map Select
View  Background

Lanes and Sharing [BAL]
| Traffiic: Volume [vph)

Options
= wp ¥as
x® axa

Transfi

Zoom

er

Optimize Reports Help

= § T = W

3

H ¢ Template =

Select Lane  Templates Merge Volume  TIA Timing
Pt Int. Settings > Template  Settings Settings e
View Options Lanes & Volumes Signal Timing

Future Volume [vph)]

Stiest Name

Link Distance [ft)

Link Speed [mph]

Set Arterial Name and Speed

Travel Time [s)

4.2

|deal Satd. Flow [wphpl]

1500

1300

Lane widh [f]

Grade [%)

Area Type CBD

Storage Length [f)

|Storage Lanes [#)

Right Tum Channelized

Curb Radius [ft)

Add Lanes (H]

Lane Utilization Factor

Right Tum Factaor

Left Tumn Factor [prot)

S aturated Flow R ate [piot]

Left Tumn Factor [perm)

cardinal directions (north, south,

Right Ped Bike Factor

Left Ped Factor

east, and west).

Saturated Flow Rate [perm)

Riight Turn on Red?

Change this by right clicking whe

Saturated Flow Rate (RTOR]

Link |5 Hidden

it says the direction (NWT in this

Hide Marme in Hode Titls

case), then double click to which

it to. You may need to change all
link sections.

Phasing
Settings

re

direction you would like to change

TSD

Detector
Template

Detection

HCM Int. Results -
HEA -+-n esults

Bth Ed + Muvmt Results -

R Reset Warnings
HCM &th Edition

HCM 201

_i,
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|Larves snd Shasing (SAL)
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b It 5]

Totat Spit
Telow Time (3]

i)
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sted ERFch Gmen )

Achushed /T Fialia
Coninal Datay f3]
Dusue Debay 5]
Tatal Dielay 2]
Lerved of Senice
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Quess Langth 20 [
Duisus Lergth 35 )
Scpe [veind

Transfer

Reparts Help

~ W

Select Lane Term)
I Seltings

Symehio 16

- SATMUA Congestian Rigansd West, Darmel Training\ Synchiosyn
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< . - ~ Template ~ p s 1! t. R A

B # wwe yas W T =W : B = s S & |
o ng & Barrier = M g s +I’u‘|w‘rr1tF sults ~

Map ect o' ( y i ct Lane Temnplates e Volume  TIA Timing L Phasing TSD tector -

Vi Bk 2 aqs o | s i Settings B¢ Cluster Editor  gettings Teriplate Y Reset Warnings

Simulation  SimTraffic Link MNode  Lo/Mvt
Mapp Signal Timing Detection HCM 20

Settings bt

nulation Display Results

After clicking on an intersection node,

you can edit some intersection settings
on this yellow side window that
appears. To see all the intersection
settings, click timing settings.
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Options Transfer Optimize Reports Help

a *Helpful tip @ ml ? ? ¢ Template - =¢ HCM - Int. Results ~ HCM - int. Results ~ E @ lm|
N it &2 Ring & Barrier 2 o BNEd L byt Results - &3 | Mt Results -
Map Change the Node Number to help -3 Merge Volume  TIA Timing Phasing  TSD Detector . - Simulation  SimTraffic Link Node = Ln/Wht
1 View B Template  Settings Settings ¥ Cluster Editor Settings Template M Reset Warnings é Reset Warnings Settings % & x o
i | keep your network easy to read. nes & Volumes St T Detection HCM 6t Edition — i 4

| TS This is the Timing Settings screen. First

: / TT— A #h | @ : ;

. TGS 4 4 vor | v s | w0 |wn| | Step is to determine your control type. f
Mode # 5] Lanes and Sharing [H#RL) - — . . . . . 2

| e R - | See the Timing Signals Training Module %
Pt e ; - | for a description of each type. For ;

i # East (ft): 2] Permitted Phases 2 B 5 = = . .

| s S - | closely-spaced signals (<1/2 mile), our 1
:ﬁﬁ!ﬂoy:g Fratimed " mg 23 23 mg 23 23 mg 23 o defaUIt |S to use ”Actd-coord” :
Cucle Length [5); 40.0] railing Detector (ft] 0 1] 0l - -

1 Lack Timings O Minimum Initial (5] 70 7.0 7.0 70 = = ;

- Optimize Cycle Length: Optimize | Minirum Split [5) 200 0.0 200 20.0 - - . . ;

1 Optinizz Spis: Optinize Tolal Spit (5] 200 20 200 ag [ TO Cont|nue' traff[c movement VOIumeS

1 Fictuated Cyolels] a0t [Velow Time ) 50 50 &0 sq | -

BES i B e % | need to be entered. You can do so on 1

B Intersection Delay (s): 0.0 Lagaing Phase? — — — — — — .

1 ntersechion low Lead/Lag Optimize? — — — — — — F

= Qg ceTeT | | this screen. You can also enter volumes _
oET o |ttt - 1 - ~—— | in the map view, lane settings view, and 5
R P FoNTLe]  [VoneCae S S S BN = | simulation settings view. 4
Coordination Mode: Fized Contral Delay (5] — — — — — — — — — — — — — {

- Master Intersection: (] Bueue Delay (5] — — — — — = = = = = — — — 9
“ield Paint: Single Total Delay (5] — — — — — — — — — — — — — .

| oy S m Loasovs N | Enter volumes in the second row where :

e rgh S N it says “Traffic Volume”. The volume )
o — " | entered is for the movement, not the

lane. Ex: The westbound direction has a
shared left/through lane. Volumes for )
the left-turn movements will still be
entered under the WBL column even
though there isn’t a dedicated WBL lane.

.

ng —Pp4

l a6 4_23

e

2 13) wic ok Ming ok
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E & wpE yaq < lﬁ| W m q § § Template - & o < Int, Results ~ ﬁ - Int. Results ~ lg| @ m|
- iel B Ring & Barrier = BBt iyt Results - 2010 o bt Reults -
4 Map Select X8 @I [ Select Lane  Templates Merge  Volume TIA Timing . — — b
4 View  Background Patts  Int, | Sethings - Terapiils St Seitings &Y Cluster Editor . . . . 1
. Mogos 5| zom | Viewoption «.w| The following settings come from the Capacity Analysis
o
=R NG SIS IR 4 . I .
- T Guidelines SN
! NODE SETTINGS TIMING SETTINGS I 1
Node # El Lanes and Sharing [#RL] (X3 | — . :
g ATMS. now Controller [D i Traffic Yolume [vph) 27 i 4 2 ES % 63 1025 &0 45 1548 52; = = Left tu rns can b e p erm |tte d ( p erm ) E’
Impart fram ATMS. now: Irnport Future Yalume [vph] 27 41 43 2 35 E B3 1025 50 45 1549 5% - - r
Export to ATMS . now; Expart Tumn Type Peim — Perm; Peim — Pemm Prat — Perm Prot P Pem| — — . . L
C—— " - — unless protected phasing exists or
J % East (i) 2| Pemitted Phases 4 4 & 8 2 [= — - f h f I I . I h
7 Marth () 13 Permitted Flashing ellow — — — — — — - — — — — - — — I,
4 2 Elevation [ E Detectar Phases 4 4 4 8 ] g 5 z 3 : 3 g = = one o t € Tollowin g a p p y’ t en ’ use 1
Desaription 5 pitch Phass: i 0 [ i [ [ [ i 1 i i i — — . ]
/ Coriral Type fetd Comrd Leading Datecter (1) ERL Ell — 1 20 0 100 20 ELE 20 - - p rOte Cte d on Iy .
“ Cycle Length [s): 54.0 Trailing Detector [ft) 1) a 0 - a 0 a 0 0) 0 1] 0) - - i
] Lack Timings O Minirmum Initial (5] 70 70 70 7n F0 70 70 7D & M E
Mptiize Cpols Langth Dptimize: [ Minirmum St [3) 0 0 o0 s0n a0 w00 140 200 . . . j
] T e | S =h ah . =n an oh =n For analysis, generally use protected left-turn treatment instead of permitted when:
Actuated Cyeles] 54.0) Yellow Time (5] 50 50 500 B0 B0 50 50 50 « Dual left-turn lanes are present
{ Natural Cyclels} Eil )l Fed Time [s] 20 20 20 20 20 20 20 20 4
; M v/ Ratio 082 |Lost Time Adiust () 20 20 20  — 20 20 20 =20 + Hourly volume exceeds 240 cars ¥
3 InierseclonDeiys) L - - 4 - - -0 » Left-turn lanes are crossing 3 or more opposing through lanes of traffic 4
o Intersection LOS: C| Allow Lead/Lag Oplimize? — — — — — — o . . . d
! it 070 [Resoiods Nore More Mone| Wore  None  Hone  Nore  Chias » When a condition is satisfied in the table below:
I r S pied limit [rph) — an — — an — — an A
Difset [3]: 4.0 ctusted Effet. Green [3) 00 100 100 — 100 100 100 35 _ '
Referened Begin of Green) ctuated 0/C Ratio 013 013 019 — 019 019 019 086 Number of 0pp05|ng Lanes g 4
Fieference Phase 245 - NET 5RT alume t Capaciy Ratio AL — nx 00 0# 043 (Th rough and Ri I'It) Condition F
3 Coordination Mode: Fixed Contral Delay (5] 13.0 18.8 19.4] - 20.1 18.5 1349 143 g g — g’
Master Intersection: [} Queue Delay (3] 00 0.0 00 - 0.0 0.0 0.0 0. 1 Left-Turn Volume ¥ opposlng Volume > 50,000 [
field Paink: Single Total Delay [5] 190 188 194 — W1 185 193 143 2 Left-T Vol 0 - Vol > 90.000
5 WMandatary Stop O Valowr ] Lewvel of Servios E] B ] - [ ] B E] €Tt-Turn Volume Pposing volume ’ -
forreach el ) S I B 3 or more Left-Turn Volume * Opposing Volume > 110,000 i
5 pproact - - - - - y
o Queus Length 50th () 3 13 13 — 18 3 0 &2 s ' — 3
Queve Length S5tk [F) E kR E3 - 42 24 45 R 4 ®H5 5 - -
Stops [vphl 24 6 £ — 43 E] 52 472 Ell 4 ER7 s — —
Fuel Used (a/hr] 1 1 1 - 1 q 1 18 1 1 z 1 - - F
. -
.
X INH
Highest peak hour should govern :
v
/-)!
1 E
r a
A *
A wic ok Mirs ol
e oy - S 5 g ) e & o S . " g " ; q



o lllmBBRRANA - Synchra 10 - SATMU\Congestion\Regions\WestiDarmell\ Training\Synchro.syn

Options Transter Optimize Reports Help

5 S wpE ¥as < [ﬁ| W >t m 9 9 @ Template ~ =¢ & o < Int. Results + zcm < int, Results = lﬁ @ m|
P = < %F: Ring & Barrier = BIEd L pumt Results = 2910 oo pumt Results -
| Map,  Select , lew Select  Llane  Templates Merge Volume TIA | Timing Phasing TSD | Datector Simulation  SimTraffic  Link Node | Ln/Mut
4 View  Background X @ |s o Int.  Settings B Tenplite: St Settings ¢ Cluster Editor  Setrings Terphate M Reset Warnings M Reset Wamings | seitings - - - E
| Mapping 5 Zoom View Options Lanes & Volumes Signal Timing Detection HCM 6th Edition HCM 2010 Simulation Display Results ~
x| = e+« 3
] S— A —  Af . 1A LY i
L NODE SETTINGS TIMING SETTINGS e \' { Lo k i i imi
| e eor  en | wer wer wem | WL wer wem | s st sen | ] Signal Phasing and Timing -
Mode # 3 Lanes and Sharing [HRL) L + Fi o F % +4 i +4 i
1 ATMS naw Cantioller 1D [i Traffic Volume [vph] 77 f 43 £ 5 % B2 105 45 1548 52 Recommended Timing Settings* -
Iropt from ATME nos: It Futurs Vol [vph) a7 ] 43 2 ] 26 R 5 45 1548 52 — - - L
Export to ATMS. now: Export Turn Type: Peim = Peim| Perm = Peim| Prat = Perm| Prat = Perm| — — Tlmlng S_Ettlng Tlme (Seconds’ L
e Fuotected Phases s 8 5 2 1 5 Minimum Initial Green Time, Protected Left 7
R East[i] 2 |PemitedPhoses 1 [ 8 E E E Turns and All Side Street Movements
( ;:mh () o -‘3 Eermitted:ﬂashiﬂgﬁ"°w P T T T Minimum Initial Green Time, Major Street 10 2
- e atian (1t etectar Phases : <
Desaription Switch Phase i i i i i i 0 1 i i TthUQh Mq\{ements = 35 mph _
/ Conrol Type AatdComd Leading Detecter (1) 20 100 0 — o 20 0 100 20 0 100 20 Minimum Initial Green Time, Major Street 12
, Cycle Length [3) 65.0 Tralling Dietector (1) i 0 0 i o i i o i i o Through Movements 36-45 mph
B r— T amaywweT) | Minirmum Initial Green Time, Major Street 14 1
ptimize Cycle Length: plimize iriraurn S plit (] .| .| .| X X .|
o Optimize Splits: Optimize \ Tatal Split (2] 14.0 140 14.0 140 140 14.0 140 39.0 39.0 120 370 3.0 Through _Moyements > 45 mph
ctuated Cyoles) 65 1] ellow Time [s] 50 B0 50 5D B0 50 5D B0 50 5D B0 50 Yellow Time 5
Matural Cycle(s) 5.0 AlRed Time (3] 20 20 20 20 20 20 20 20 20 20 20 20 All-Red Time* 2 {
IMtax v/ciﬁatiDo:l . 3572 ;;;Time Adiust (3] 20 20 20 — 20 2 20 20 20 200 20 20 Lost Time Adjustment (Synchro) )
. ntersechion Lelay [s] Ly - =1 =1 - =1 =1 H *
| Irtersection 05 B Allowy L/ ag Optirizs? — — — — — — Total Lost Time - - S _ . ]
ICL: 0.70) Recal Mode Mone  Mone  Mong|  Mone  MNone  Mone|  Mone  Cin Cdinl Mane  Cin Cobin] | Minimum Initial Green Time (Or Pedestrian E
IcU LDS g peed [ (meh] — L L L [ Minimum Split Walk + Clearance) + Yellow Time + All-
Mifset [s] [ ctuated Effct Gireen [5] a0 an a0 - a0 80 a0 4R 428 71 414 414 ! F
L Red Time
Fieferenced o Begin of Green Actuated a/C Ratio 014 01 014 — 014 014 014 086 0BE 011 0B¢ (64 = | Jlostt ded for | B h il T
Reference Phaze: 245 -NBT SBT "iolume to Capacity Ratio 018 n1g 0.22| — 029 013 0.29 049 0.05 0.2e 0.7e 0.06| ncre_ase clearance an ost lime as neede or arge Cross sections such as SIng e po'“ F
] Coordination Mode: Fived Control Delay 5] 71 7 BT — 0 3 286 94 75 a4 153 85 urban interchanges (SPUI). :
Master Intersection: (] Queue Delay (5] oo oo 0.0 = oo 0.0 0o oo 0.0 0o oo 0.0
vield Paink: Single Tetal Delay 5] A —  za0 3 2E 94 7E M4 183 85 — —
: WMandatary Ston (n ellow 0 Lervel of Servioe B [ r - [ r B & & B B 4| - -
] Aipproach Delay [3) EFF — — — — 04 — — 17 — — — kNG H H HY
] kb e e L e - W~ *Minimum Split is Minimum Initial + 7 seconds :
4
1 Queus Length 50tk [f) i 16 17 — 2 10 ERE 10 IEEED 11 — — .
Qusie Longh 5 ¥ w w = w = = s« s = it5and 2YandAR are used (unless ped phase)
Staps [vph] E3 37 39 — 52 5 R 23 43 2 — —
Fuel Used [a/hr) 1 1 | = 1 | 1 17 | 1 2 1 N ] '
“ ” .
Recall Mode should be “None” for side
1 F
/“” :n .
streets and “C-Min” for major streets -
N A I e . . .
(or “Min” if signal is not coordinated) .
P
v
4 !
r 4
P
._,-_F Fuel Used, [gallons/hour] wic ok Mins ol |

g S e S A i A gl S G
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a @ M oyaa = m| W @ ml Q ? ¢ Template - =¢ < H@M -} Int. Results ~ HCM - int. Results ~ g @ m|
g o o o &2 Ring & Barrier SO BB byt Results + 2010 L vt Results
Map Select Select Lane Templates  Merge Volume  TIA Timing Phasing  TSD Detector . - Simulation  SimTraffic Link MNode Ln/Mvi
View  Background @ aqw Int, Settings Template  Settings Settings ¥ Cluster Editor Settings Template MY Reset Warnings A Reset Warnings Settings % & Ea
Mapping 5 Zoom Viiew Options Lanes & Volumes Signal Timing Detection HCM 6th Edition HEM 2010 Simulation Display Results
== :.' . ++ 4 ] * ] 3 NC70 & Yeargan Road
NODE SETTINGS 4 [t L =
Node # 3 Lares and Sharing [4AL) N = + ' r' 4 i LD i L i — = .
ATMS now Controller 10 Traffic Volume (vph) 27 41 43 22 35 26/ B3 1025 galt) 45 1543 52 — — Cyc I e Le n gt h IS b a S e d O n h OW m a ny tota |
Impart from ATMS. now: Impart Future Yalume [vph) 27 4 43 22 35 26 B3 1025 50 45 1543 52 - -
Export to ATMS. now: Expart Tumn Type Perm - pmAOY Peim - pm+ov Prat — Perm| Prat — Perm| = = . .
e e T possible (NEMA) phases there are. In this
4 E st (fH]: 2 Permitted Phases 4 4 a g 2 & — — .
" MNorth [ft) 13 Permitted Flashing ‘v ellow . . = . . = . . e . . — e = p I h f I p h .
Z Elevation (1) 0| |Detecter Phases 4 4 5 8 ) 1 5 = 2 1 6 s - = €xam e' there are Tive tota dses:
Deescription Switch Phasze a a 0 1] a 0 1] a 0) 1] 1] 0) — —
ool luns aldLac Leading D etector [ft] 20 100 20 — 100 20 20 100 20 20 100 20 = =
Cucle Length [5): 120.0f Trailing Detectar () a a 0 - a 0 0 a 0l 0 1] 0l - - .
Lock Timings O inimum Initial [s] 7.0 7.0 70 o 7.0 60 70 12.0 120 50 120 12.0 = = h (S ) h h 5 ( )
(Optimize Cycle Length: Optimize Minirum Split [5) 14.0 14.0 14.0 140 14.0 120 14.0 13.0 15.0 120 130 15.0 - - 1 * P ase 1 BL ru nS Wlt P ase N B L
(Optimize Splits: Optimize: Tatal Split [5] 17.0 17.0 16.0 17.0 17.0 14.0 16.0 9.0 89.0 140 870 87.0 — — .
A ctuated Cyclels) 120.0) “rellow Time 5] 5.0 50 50 ) 5.0 6.0 50 50 5.0 60 ) 5.0 — — 2. Phase 1 (SBL) runS Wlth Phase 6 (SBT)
Natural Coclels| 65,0 All-Fed Time [s] 20 20 20 20 20 20 20 20 20 20 20 2.0 = = .
tax v/c Ratio: O.EE| Lost Time Adjust (] 20 20 20 — 20 20 20 20 2.0 20 20 2.0 — — 3 h 5 ( ) h h ( )
Intersection Delay (s). 14.7| Lagaing Phase? - - O - - O O (] - - * P a S e N B L r u n S W It P a S e 2 N BT
Intersection LOS B Al Lead/Lag Dptimize? — — — — — — H
ICU! 0.70) Recall Mode MNone  MNone  Mone  Mome  MNone  Monel  Mone  Chin Chling  MNone  Chiin - Chding — — 4 . P h a S e 2 ( N BT) ru n S W It h P h a S e 6 (S BT)
ICU LOS C| Speed limit (mph) — 3B — — e — — 45 — — 45 — — — .
Offset (5] : 00 Actuated Effct. Green (5] 11.5 1.5 24.9 = 11.5 22,4 11.3 90.1 901 938 889 289 = = 5 h ( ) h h 8 ( )
Fieferenced to; Bieqgin of Green| Actuated g/C Ratio 010 010 0 — 010 0.20 0.03 075 0.75 0.08 074 074 — — * P a S e 4 E B r u n S W It P a S e W B
Reference Phase: 2+46-NBT SBT “olume to Capacity Aatio 0.24 026 01§ = 0.4 0.09 042 043 005 035 066 0.05 = =
Coordination Mode: Fixed Control Delay (s] 544 537 369 — 59.3 373 59.2 80 B2 58.3 122 B8 — —
Master Intersection: (] Bueue Delay (5] 0.0 0.0 0o = 0.0 0.0 oo oo 0.0 0o oo 0.0 = = .
“rield Paint: Single Total Delay [¢] 54.4 537 3.9 — 593 373 B9.2 a0 E2 529 122 E.B — — h I b g h - I p h
tandatory Stop On Yellow: O Level of Service D D (5] — E D E S A E B A — — T e re Ca n a S O e rl t tu r n Ove r a W e re
Appraach Delay () - 473 - - 52.4 - - 10.8 - - 133 - - - . . . .
oo s« | the right-turns run with nonconflicting left-
Queue Length 50th (] 22 33 29 — 46 18 52 195 13 7 406 14 — — . . . .
Bueue Length 95th (i) 52 72 63 = 94 45 1m 225 25 a0 472 27| = = h p p d I p
Stops [vph] 26 ar 32 — 52 22 59 3 14 41 802 17| — — turns. T IS O tlon IS ermltte + over a
Fuel Used (g/) 1 [ T - z 1 ERE [ I 1T -

(pm+ov)

Fuel Used, [gallors/hour]
o T T T o T S T e i
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H[:M +Int. Results -
BhEd - Mumt Results -

A Reset Wamings

HCM 6th Edition

HCM - int. Results -
08 L Mvmt Results -

9 L

- Simulation  SimTraffic Link MNode Ln/Mvi
A Reset Wamings Settings - - -
HCM 2010 Simulation Display Results

3 NC70 & Yeargan Road

NODE SETTINGS i =N B : Ly B
Node B 3| [Canes and Sharing (8RL) N " 4 % # f % M f | - he “ I C le” i I h I
ATMS now Cantioller 1D E Traffic Volume {vphl @7 3 2 & * 82 105 50 45 1648 52 = = T e N at ura yc e IS ge nera y t e Cyc e
Impart from ATMS. naw: Import Future Volume [vph) 7 41 4 2 3 E3 51025 50 45 1549 52 - — . .
Export bo ATMS. now: E wport Turn Type: Perm ~—  pmiov.  Pem POy Prat =] Perm| Prat = Perm = — I e n gt h W h e re t h e S Ig n a I ru n S W It h th e | e a St
Zone Frolected Phases 4 5 E] 1 5 5 1 3
W East [f: 3 Pemited Fhases 4 4 [ g E § = = f d I f h H b :
i 73 [Pemtedtieswgvaiow e e 8 L lamount of delay. If this number is greater
Z Elevation 1] E Detectar Phases 4 4 5 8 ] 1 5 = 2 1 3 8 - - .. .
Desuiton ot Prase s o ¢ o o d ¢ o o ¢ v o | -|thanthe minimum cycle Iength in our
T aldan Leading Detectar 1] o m Ell — 1m 20 B 2 L o — =
Cycle Length I3) 120 Trailing Dretector (1) 0 0 i — 0 i i 0 1 i ] 1 — — H d I H h I H k “” O H H C I
Lock Timings [ Minimum Inital 5] 70 70 70 70 70 60 70 120 120, 50 120 120 = gUI e |neS, t en clic ptlmlze yC e
Dptimize Cucle Lengthc Optinize [ Minimum Sl (5] 40 140 140 140 140 120 140 190 180 120 190 180 — - ” . .
Optiize Spits: Optinize Toltal Spit (5] 170 170 180 170 170 10 160 890 sen 140  sr0 &g | Le ngth to use th IS |ength . OtherW|Se, use
[ctuated Cyolels] 1200 Vellow Time (5] 50 50 50 50 50 50 50 50 50 50 50 50  — —
Maturs) Coclels £5.0) AlFled Time () 20 20 20 20 20 H 20 20 20 20 20 20 — — H%Y h b I ”O H H
Mat v/ Ratio 0.68] Lost Time Adjust 5] 20 20 20 — 20 200 20 20 20 20 20 20— ~| our minimum as snown below. ptlmlze
Intersection Delay () 147 Lagaing Phase? - - O - - O O (] = = . ” . .
Intersection LOS B Allows Lead/Lag Optirize? — - - - - - Sp I |tS Sh ou Id d IWayS be ClleEd . Th IS
IEU 0.70) Fecal Mode None MNone  Mone| HMore MNore  None| Mome CMin  CMin  MNone CMin  CMn =
ICU LDS C| Speed limit [mph) — 3 — — E3 — — 45 — — 45 — — — H H h h H h h
Oifset [s): 0o Actuated Effet, Green (5] 15 115 249 15 234 M3 @01 901 98 889 889 = Optl mizes how muc green tl me eac p ase
Fieferenced to Eegin of Green| Actuated a/C Fiatio 010 010 02l — 010 0 003 075 075 008 074 074 — - . . ..
Fieference Phase: 245-NETGBT|  [Volume to Capacty Ratia D24 0z 015 — o4 oog o4z o043 oos o oee oom - -0 N O rd er to ac h leve t h e b est LO S/d e I ay Th IS IS
Coordination Made Fived Control Delay (s) 544 537 39 — 633 373 a2 80 B2 583 122 BH —
Master Intersection: ] Queue Delay [s) 0.0 00 00 — 0.0 00 00 0.0 0.0 00 0o 0.0 — — b d h ff H I
Yield Point Single| Total Delay [3] 544 537 %S — 893 373 sz 80 B2 589 122 6E — ased on t e t rartic volumes.
Mandatory Stop On Yellow [ Level of Service D ] 3 = E [ E A 4| E B

Appraach Delay () - 473 - - 52.4 - - 10.8 - - 133

#pprach 05 -~ T b - B B Recommended Minimum Cycle Lengths by Phase

Queue Length S0th ) 2 E 2 - [3 18 2 1% 13 G -

Queue Length %tk (1) 53 72 63 — 91 25 m 225 25 80 a2 Number of Phases Minimum Recom*Tended

Stops [vphl 6 7 k2 — 52 E EREE 14 a2 (seconds)

Fuel Used [g/hr) 1 1 1 — 2 1 2 16 1 1 24 2 60

3 90
4 or more* 120

Maximum recommended cycle length is 180, but circumstances may
warrant cycle lengths up to 240 seconds.

* Traffic Signal Timing Manual (FHWA) for planning level analysis.
** All cycle lengths should be rounded to the nearest 5 seconds.

i
PR

Fuel Used, [gallors/hour]

i

i
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5& + L — W| W f& ml l ¢ Template - = & HEM -} Int. Results ~ HCM - int. Results ~ E @ m|
ﬂ o B © ~ 2? 3 Ring & Barrier ¢ : SO BRED b pumtResults + 2010 Jfo Mymt Results -
Ma Select | e Select Lane Templates Merge Volume  TIA Timini Phasini TsD Detector Simulation  SimTraffic Link Node | La/Nvt
VIE\IPV Background @ aqw Ports  Int. Settings E Tamp?ate Settings Semnggs ¥ Cluster Editor Settmggs Template MY Reset Warnings A Reset Warnings Settings * = =
Mapping 5 Zoom View Options Lanes & Volumes Signal Timing Detection HCM 6th Edition HCM 2010 Simulation Display Results
[x] Z_ e+ + 4 * 3 NC70& Veargan Road
NODE SETTINGS TTIMI
Nade # 3 Lanes and Sharing (HAL) =5 % =i + i 4 i N % i N A% i — — S 1 d .
ATMS now Cantioller 1D E Traffic Volume [vph] 27 4 43 & kS * B2 105 0l 45 1548 52 — — iae N Ote S:
Impart from ATMS. naw: Impart Future Volume [vph] 27 41 43 22 E3 % 53 1025 50) 45 1549 52 — — ) . .
Export bo ATMS. now: E wport Turn Type: Perm ~—  pmiov.  Pem POy Prat =] Perm| Prat = Perm = — ° It S n Ot ty p I Ca I fo r O u r I eve I Of a n a |yS I S' b ut
Zore Frotected Phases 4 5 F 1 5 % 1 3
X East [ft): g Peritted Phases 4 q [ g 7 B = = H I h d H ff I I h H
i 73 [Pemtedtieswgvaiow T T T T signals can have difterent cycle lengths in
Z Elewvation {ft) 0 Detectar Phases 4 4 Bl a £} 4 5 2 2 1 [ B = = .
Description Suitch Phase 0 0 0 [ 0 0 0 0 0 0 [ o - — the AM peak hOur than N the PM peak
T aldan Leading Detectar 1] o m Ell — 1m Ell EL] 0 EL Ell - -
Cycle Length I3) 120 Trailing Dretector (1) 0 0 i — 0 i i 0 1 i ] 1 — — h I H h h
| ack Timings O Minirum Initial 5] 70 F70 70 70 70 &0 70 120 20 &0 120 120 — — our. AS Ong as It IS greater t an t e
Dptimize Cucle Lengthc Optinize Miriroum Sl [3) 140 140 140 140 140 1200 140 130 190 120 190 19 = = .. . . .
Optimize Spits: Optiize T otal St [5] 170 170 160 170 170 140 160 830 830 140 80 &0 - minimum CyC|e Iength N the G u |de||nes_
[ ctuated Cpofz) 1201 ellow Time [5] 50 50 &0 &0 50 &0 GO 50 50 &0 GO 50 — —
Maturs) Coclels £5.0) AlFled Time () 20 20 20 20 20 H 20 20 20 20 20 20 — 1 o f h I H I H | ( h
W v Ratio [ Last Time Adjust (5] 20 20 20 — 20 20 20 20 20 2o 2n 20 — — I VOU ave mu tlp e Slgna S t at are
Intersection Delay () 147 Lagging Phas=? - — O — — O [ [ = = o .
o [Elon Lostian o S S |~ coordinated) then all of the signals should
[0 07 Fieall Mode None Mone Mone  Mane  Nore  Mone|  Hone  CMin Chin Mone  CMin  Cin — —
ICU LDS C| Speed limit [mph) — 3 — — E3 — — 45 — — 45 — — — h h I I h If I
Difset [3]: 00 ctuated Effet. Green (3] 15 15 244 — M5 4 M3 w1 e 98 @3 mad — — ave t € same CVC elen gt . H a CVC es
Fieferenced o Bagin of Gireen| ctusted g/t Ratia T — nin 0| 008 075 0y 008 074 074 — — . .
Fieference Phase: 245-NETGBT|  [Volume to Capacty Ratia D2¢ 0% 015 — 041 009 042 043 005 0% 066 0o | — can b e use d W h en a p p ro p riate. M eanin g
Canrdination Made Fised Cantrol Delay (5] B44  E37 4 — 33 373 a2 &0 B2 588 122 EA — —
Master Intersection: ] Queue Delay [s) 0.0 00 00 — 0.0 00 00 0.0 0.0 00 0o 0.0 — — H I' I I h I d b 0
‘vield Paint Single Total Delay 5] 544 537 ;4 —  m3 373 a2 &0 B2 583 122 64 — — one s Ig nal's Cyc ele ngt cou e 1 2 sec
Mandatary Stop n ellow [ Lewvel of Servics D o [ - 3 i £ & ) £ B 4| - - . .
borochDely ) 2 T - S N = R N I (4 or more phases) while the next is 60
pproach L5 — o — — D — — B — B — — —
Gusue Length Sth (1) 22 k] 29 — 16 18] 52 1% 13 G 14 — — h S I H d f I i
Queue Length 35th (11 53 72 &3 = S R 25 B 7 - - sec ( 2 p ases ) .oeen eXt sliae Tor mu tl
Stops [vphl 6 7 k2 — 52 E EREE 14 a2 17 — — . . . .
Fuel Used (g/) 1 [ T - z 1 ERE [ I 1T - S|gna| Opt|m|zat|on_
d

g | Fuel Used, [gallons/hour)
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| & i 1R
| o E BB G
4 Splits  Cycle Offset  Partition |\Cyele | Offsets
4 Length Network | Length
. Intersection Network -
1 lEICIESR YR 3
E NODE SETTINGS
;- . . . .
Mode # 3 Lanes and Sharing [#AL)
| s | 27 L - To optimize multiple signals, go to the
Impart from ATMS now: Imnpart Future Yalume [vph] 27 1025 50 . . . d
i Export to ATMS now: Export Tum Type Pemm Pem| Prat — Perm Prat — Perm| — 7| O ptl m IZe ta b at th e to p' th e n Cl I C k
: Zone: Protected Phases 4 Optimize Cycle Lengths n “ ”
a < East [ft): 2 Permitted Phases 4 4 d
| == i — Cycle Length” under the Network
o Z Elevation {ft). 0j Detectar Phases 4 4 4 3 3 I . . . .
=S o o N  oeemB _JE_JE_] section. This window will then appear.
1 Cortrol Type Actd-Coord Leading Detector (1 20 100 20 - T Allows Uncoordinated: | 5ometimes (50] -
l Cycle Length fs): 12000 Traiing Detector (1) i i i — 0 ChOOS|n automatlc Wl” Chan e the
] el Timies O e e ] 70 70 70 70 70 A Rlon HIHE celendty p— g g
] Optimizs Cycle Length Dptinize [ Mirirom St (] 140 140 140 140 140 Preserve Files For Each Cycle Length Sl .
| e oome: | [T 010 T8 T N0 | s P Seqence cycle lengths after calculating the best
Actuated Cpole(s] 1200) ellow Time (5] 50 50 50 50 50
L Matural Cyclels): B5.0) Al-Red Time [s) 20 20 20 20 20 Offset Optimization: Medium ~ . .
| S — = length. Choosing manual will show you
j Intersection Delay () 147 Lagging Phase? = = = = = . .
o Intersection LOS: B Allow Lead/Lag Optimize? - - - - - O NpEEiTD t h e Cyc I e I e n gt h S W It h co r res p O n d I n g
. ICL 0.70 Recall Mode Hone  Hone  Monel  Mone  Mone Optimize using Phs Weighting
ICU LOS t|  [Speedimi meh] - W -] - @ Opivize using FlefPhs Weightingal || d d H :
| &= Rl T —— elay and will then allow you to choose
. Referenced to Begin of Green Lclusted g/C Ratia 003 003 ooy — 003 Scope ..
: Rieference Phase: 245 - NET SBT lume to Capacity Fiali 04 0x 03— 04 Zone the CyC|e Iength (ad here to minimu mS)
] Coordination Mode: Fired on T
E Master Intersection: (| Bueue Delay (] B
i Vield Faint: Snge|  [TollDelay sl —
1 Mardatory Stop On Pellow ] Level of Semvice fte Timing File H [ “ ”
] tpproach Delay (5] SATMUNCongestion\RregionstwestD amelh TrairingTimin | | Browse 4 Afte ro pt Imizin g t h e CyC I e Le n gt h Of
9 Approach LOS \ . .
5 QueLvah 001 z = » the network of signals, click “Offsets”
| Tueve Length 35t (1] 53 72 7 — e ’
¢ Staps [vph) 2 7 39 — 52 H H H
: FE. e — to optimize the offsets for a given
i H " ”
: reference phase (typically “2+6”).
|
; Optimization can be performed for the
A “ : ” : “ ”
1 Entire Network” or by defined “Zone”.
v
-
g
:/Te
) S S . iclck Mins ch pe
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Options ~ Transfer  Optimize  Reports  Help
! a S wp yaa & W' W 3 ml ? 9 @ Template ~ : % @ HEM imieus - HEM int Resuks - lﬁ @ m|
[ = w iel i Ring & Barrier il BhEd b Mumt Results = 2010 Lo Myt Results -
o May Select | Select Lane Templates Merge Volume TIA Timin: Phasin TSD Detector Simulation  SimTraffic Link Node = Ln/Wvt
1 VIEE Background @ aqw Int, Settings - Tamp?ate Settings Settmggs ¥ Cluster Editor Settmggs Template MY Reset Warnings MY Reset Warnings Settings % & =
. Mapping 5 Zoom View Options Lanes & Volumes Signal Timing Detection HCM 6th Edition HCM 2010 Simulation Display Results ~
: 'x"'.__,ﬂ_ ** 3 NC70& Yeargan Read
E NODE SETTINGS
A . . .
Node 3 Lares and Sharing [4RL) h d h O S d d I f
1 ATMS now Cantioller 1D E Traffic Volume [vph] T IS SeCt ion p roviaes t e L an e ay or
1 Impart from ATMS. naw: Impart Future Volume [vph] 7 4 4 22 3 E3 B2 105 50 %5 . . . . .
Expatto ATE vt T TunTyos B — o] Fan el Pl — o P the whole intersection. If your intersection is
] Zore Frotected Phases 4 5 F 1 5 % 1
i X East [f): 2 |Pemited Phases 4 4 8 8 il _ I I d h H O S / d I f h
| e 79 [Fentied g Voo e e e e stop-controlled, thereisno L elay tor the
: Z Elevation (ft) 0 Detectar Phases 4 4 Bl a £} 4 5 2 2 1 . . .
s s 9 o s d o o 3 o whole intersection, instead use the worst
1 Cantrol Typs Actd-Conrd Leading Detectar 1] o m Ell — 1m Ell o m 20 0 h
A Cycle Length [3) 120 Trailing Dretector (1) 0 0 q — 0 q i 0 0 i O S / d I f “” C 6t d ”
| == il S T movement L elay from “"HCM 6™ Ed".
¢ Optimize Cycle Length: Optimize | Minirum Split [5) 14.0 14.0 14.0
i Optimize Splits: Optimize: Tatal Split [5] . .
ctuated Cpolafs) 120 ellow Time [5] 50 &m0 50 — —
1 Watural Cpclels] £5.0) 20 20 20 0 20 20 - -
4 " i i 20 20 20 2o a0 20 — —
B Intersection Delay (s). 14.7| | (] - =
1 ntersection LOS B low Lead/Lag Dptinize? - - — — — h H H h h O S d d I f
. LB T Fieall Mode None Mone Mone  Mane  Nore  Mone|  Hone  CMin Chin Mone  CMin  Cin — T IS se Ct Ion shOws t e L an e ay or
IEU LOS [ S pead limit [mph] — 3 — — 3 — — 45 — — 45 — — . . . .
| Difset [3]: 00 ctuated Effet. Green (3] 15 15 244 — M5 4 M3 w1 e 98 @3 mad — — eaCh Slgnallzed |nte rsectlon movement
. Fieferenced o Bagin of Gireen| ctusted g/t Ratia T — nin 0| 008 075 0y 008 074 074 — —
: Fieference Phase: 246 MBT SBT alume ta Capacity Fiatio 024 0% 015 — o4 opd o4 043 00§ 03 0BF 005 - -
y Canrdination Made Fised Cantrol Delay (5] B44  E37 4 B3 373 54z 80 BZ BR3 127 B —
[ Master Interseetion: [ QD o o000 = Y R Vs Y R | o o0 =
| ‘vield Paint Single Total Delay 5] 544 537 ;4 — m3 373 a2 @0 B2 588 122 B4 B —
i Mandatary Stop n ellow [ Lewvel of Servics D 0 [ = 3 0 £ 4 4 £ B 4| B -
| ppraach Uelay (3] = 43 G = L = S = - —
i Appioach LOS = D = = D = = B = = B = =
; e Leng 4@ — 4 M 2 % 1 Ak 1] —
1 Queve Length 95t (1] 53 7z ] - S R 25 B 7 - >
] Stops [vphl 6 7 k2 — 52 E EREE 14 a2 17 — — . .
: FuslUsed 57 T I S S | I BB This section shows the LOS and dEIay for
g .
- each approach. Approach is all the
! f di [ Ex. SBLi
. movements for a direction. Ex. IS a
A
- .
movement, SBL+SBT+SBR is the approach.
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Options Transter Optimize ———

H & wpe vas

¢ Template ~

B Ring & Barrier =¢

HCM +|Ht‘ Results ~ HCGM -+-Int. Results -

e HaLEd + Muvmt Results: - Hi + Mvmt Results ~ @

2 W

9 |

Map Select b4 1 ie Sele Lane Tgmplates Merge Volume  TIA Timing Phasing TSD Detector Simulation  SimTraffic Link Node | Ln/Mut
View Background & aqs Ports  Ink, Settings = Template Settings Settings t" Cluster Editor  seprings Template m Reset Warnings @ Reset Warnings Settings * = =

Mapping T Zoom View Opticnd Lanes & Volumes Signal Timing Detection HCM Bth Edition HCM 2010 Simulation Display Results b
x'_". - - + *' 3 NC 70 & Yeargan Road

) . | Ex
Lanes and Sharing [HAL]
Traffic Y alume [vph)
Future Yolume [vph]

This screen is “Lane Settings”. On this screen you can

Street Mame 'Yeargan Road ‘Yeargan Road d 1 H d 1 1 d
e vre nfned _ Pewumood W NEm edit the traffic volumes, street names, speed limits an
Link Speed (mph) — 35 — — 35 — — 45 — — 45 — .

T I I I I I I storage lengths, amount of storage lanes, right-turn
Travel Time f) — 57 E — =3 E — 28 - — 147 = . . .

|deal Satd. Flow [vphpl] 1300 1900 1900 1500 1900 1900 1900 1300 1900 1900 1300 1300 channellzatlon' rlght-tu rn On red (RTO R).

Lane width [ft] Ak 12 12 Ak 12 12 42 12 12 12 12 12

Grade (%) — a — — 0 — — i} — — o —

Lrea Type CBD - O — - O = - O = B =

Storage Lenath [ft] 1] — 0 1] — 0 1] — 0 1} — 1]

Starage Lanes [#] — — — — — — — — — — — — H H o H ” b d

o e S — Similarly, the “Volume Settings” screen can be used to
Curks Radius (ft) — — — — — — — — — — — — . .

564 ones R R R R key in Heavy Vehicle percentages, peak hour factors,
Lane Utiization Factor 100 100 100 100 100 100 100 085 100 100 085 1.00

Right Tum Factor 1.000 1.000 0.850] — 1.000 0.850] 1.000 1.000 0.850] 1.000 1.000 0.850 d ( 1 1 b )

Left Turn Factor [prot] 0.950 1.000 1.000) — 0.981 1.000) 0,950 1.000 1.000) 0.950 1.000 1.000 a n G rOWt h Fa Cto r If a p p | Ica I e

Saturated Flow Rate [prot] 1770 1863 1683 — 1827 1683 1770 3539 1683 1770 /39 1583

Left Tum Factor [perm] 076 1.000 1.000] — 0.855 1.000] 0,950 1.000 1.000] 0.950 1.000 1.000

Right Ped Bike Factor 1.000 1.000 1.000) — 1.000 1.000) 1.000 1.000 1.000) 1.000 1.000 1.000

Left Ped Factor 1.000 1.000 1.000] — 1.000 1.000] 1.000 1.000 1.000] 1.000 1.000 1.000

Saturated Flow Rate [perm) 1334 1863 1583 — 1533 1583 1770 3539 1583 1770 3539 1583

Right Tum on Red? - O — - O = - O — — O

Saturated Flow Rate [RTOR]
Lirk I3 Hidden

0
Hide Marme in Hode Title -

o0 - 0o 0 0o 0 Qo o 0o 0
O - - o - - o - - -
O 0 0 0

o s
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Storage lengths do not affect Synchro outputs, however,
it does effect SimTraffic simulation. Storage lengths can
be measured using Google Maps. Storage lanes have
the storage length and a taper length. We use a default
taper length of 100 ft. Storage length is generally the
length of the full width lane (before taper begins) or
solid white line, however, sometimes the white skip
lines can be included within storage. The length should
be rounded to the nearest multiple of 25.




Synchro has an option in the “Lane
Settings” tab to enter in channelization.
These right-turn lanes will still have
M storage length. Channelization will only
| affect SimTraffic.

= e




> Synchro has an option in the “Lane

o

=~ By i . e

| This is called a channelized right-turn.

Settings” tab to enter in channelization.
These right-turn lanes will still have

storage length. Channelization will only
affect SimTraffic.

LANE SETTINGS * te b
MEL NET NER -
Lanes and Sharing [HAL) % 1‘ﬂ ot
Traffic Walume [vph)] B3 1025 a0
Future Volume [vph)] [:x] 1025 Al
Street Name NC 70
Link Distance [ft] — 1505
Link Speed [mph] — 45
Set Arterial Mame and Speed — MB
Travel Time (5] — 228
|deal Satd. Flaw [vphpl) 1500 1900
Lane 'width [ft] 12
Grade [%] —
Area Type CBD - O
250

Storage Length [ft)

Fight Tumn Channelized

urb Hadiug

. Add Lares (1)

' |Lane Utlization Factor

" Riight Tumn Factor

_ Left Tum Factar (prat]

Saturated Flaw Rate [prat]

Left Turn Factor (perm]

Right Ped Bike Factor

Left Ped Factor

Saturated Flow Rate [perm)

Right Turh on Red?

Saturated Flow Rate [RTOR]

1.00 0.95
1.000  1.000
0550 1.000
1770 3633
0850 1.000
1.000  1.000
1.000  1.000
1770 3539
0

Lirk |3 Hidden

Hide Name in Node Title

5 ! f'a. o

O
=




) - 38 BN X '
Al Nl s ) -_’;g}?‘? ”
Lanes and Sharing [#RL) 'i 'f F ) i' : ' " | 'I. X ‘t e
Traffic %olume [vph) 27 41 43 15 10 35 v ey - "‘ ' - Fd 3 =
Future Yolume [vph) 7 41 43 15 10 A ;o N '1'-‘_' e _#' ;
Stieet Mame “feargan Foad Teargan Road g s 1T - ";: : /_,—-"'
Link. Distance: [ft] — 137 - - w2 — AT L dqll =
Lis G gl = B = B PR A 13
Set Arterial Mame and Speed — EB | — — WE — _,%-"; '-i'.,lr';,'o', R [ ¢
Travel Time [5) —  x7 - — s - o k_; f,:f { g
Ideal Satd. Flow [vphpl] 1900 1900 19000 1900 1800 1300 S i “," ‘ - " - e
Lane width [ft 12 12 12 12 12 12 Y E.jfx"“"f R _ -
Grade (%) — 0 _ _ 0 — 9. oy - ““ <
Area Type CED — O — — [ — v o
Starage Length [ft] 100 - 125 T — 0 RS — =
- bl i o

Storage Lanes [H] 1 — 1 1 — — J,_.."'" - =
R e UL NN ECN o i | Notice the westbound approach drops as a
5d Lanes (i e R —— > | right-turn lane and has a left/through

' : > _| storage lane. In Synchro, you cannot enter

- L = f .
o~ A 4l storage for a through lane, so you instead

enter in the storage length under the left-
turn lane even though there isn’t one. You
N \\' | first enter in the length, then enter in “1”
N \ under “Storage Lanes (#)”. It will appear in
A \ a red color, but Synchro will code it
g . correctly.

TR
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LAME SETTINGS ( * L
WwBL  WBT  WBR
Lanes and Sharing [HAL] ‘ *f F
Traffic YWolume [vph| a 1} 0
Future Yolumne [vph) 1} 0 0
Street Mame
Link. Distance (ft) — 7B —
Lirk Speed (mph) | 0 -
Set Arterial Mame and Speed — 'wB | —
Travel Time [z] — 17.6
Ideal Satd. Flow [vphpl] 1900 1900
Lane Wwidth [ft] 12 12
Grade [%) — 0
Tooe CRD —
Storage Length [ff) 100 —
Storage Lanes [#) 2 —
A - —
Curb R adiusz [ft] — —
Add Lanes [#] — —
Lane Utilization Factar 1.00 0.95
Right Turn Factor 1.000  1.000
Left Tum Factor (prot) 1.000  1.000
Saturated Flaw Rate [prot) 1863 3539
Left Tumn Factor [perm) 1.000  1.000
Right Ped Bike Factar 1.000  1.000
Left Ped Factor 1.000  1.000
Saturated Flaw Rate [perm| 1863 3539
Right Turn on Red? — —
Saturated Flaw Rate [RTOR) a i}
Link Iz Hidden - O
Hide Mame in Node Title — O

NCDOT Synchro Planning Level Analysis

This trick can also be used when an
intersection picks up an additional through
lane. Instead of 1 under “Storage Lane (#)”,
you would put 2.




.._;}b"

_ | Another scenario is having a channelized
| right-turn lane that then continues on as
its own lane.




_ink Digtance [ft) — 521 —
ink. Speed [mph) — a0 —
et Arkerial Mame and Speed — MNB | —
[ravel Time (2] — 11.8 —
deal Satd. Flow [wphpl) 1900 1900 1900
_ane 'width [f) 12 12 12
arade [%) — 0 —
wrea Tupe CBD — [ —
storage Length [ft) 100 — 100
torage Lanes [H [1 — i
ight Turn Channelized — — Free
_uib Radiuz [ft) — — )|
dd Lanes [#] — — 1
_ane Utilization Factor . .
Hight Turn Factor — 1.000  1.000
_eft Turn Factor [prot] — 1.000  1.000
vaturated Flow B ate [prat) — 1863 1863
_eft Turn Factor [perm) — 1.000  1.000
Hight Ped Bike Factor — 1.000  1.000
_eft Ped Factor — 1.000  1.000
s aturated Flow B ate [perm) — 1863 1863
Jight Turh on Red? — —
aturated Flow Rate [RTOR) — 0 0
ink. |3 Hidden — [ —
fide Mame in Mode Title — O —
i

TIMING SETTIMNGS

-

MET

~

MER

Lanes and Sharing [#RL)

Traffic Yolume [vph]

Future Yolume [vph]

Turn Type

Pratected Phazes

Permitted Phazes

o e A
A

A

For a right-turn lane that continues into a new through
lane, channelize the right-turn lane as “Free”, then put
a 1 under “Add Lanes (#)”. Make sure to also change
the right-turn to “Free” under the “Timing Settings”




EEHERN® - ymicha H - 5 %

HEM +|,“_ Riculty, = HCn +In|.ltuuln - ' .
T e MumtResults < 7T afe Mvint Resulty -
2 Smulstion  Simlraffic  Link  Mode  La/Mvt
‘Rﬁﬁ\hﬂw ’HMWIW Settings - - -
Datection HCN éth Editien HCM 2010

Another scenario to keep in mind is when you have a lane

add/drop that takes place before or after an intersection.
This usually comes into play when analyzing multiple signals.
To model this, you need to utilize new mid-block nodes and
create new links (drag a link on top of an existing one).




Q Time Tracker !

Network  Map Scenario [ Metric  Error
Settings  Settings  Properties Check
Optiens

No Intersection Selected

_—

Use “Error Check” and resolve errors
and warnings before running
SimTraffic.




Merge
Template
Mapping

B This is what our example looks like
now. Now that the Synchro part is
complete and optimized, run
SimTraffic simulation.




File Home  Transfer Calibration

8 &k m =

ntervals 8 Drivers Vehicles  UTDF
Volumes Options
Calibration

B : = iy After SimTraffic opens, go to the Calibration tab then

' : ot click “Intervals & Volumes”. Under seeding duration,
enter at least 10, or the amount of time for vehicles to
traverse the network. This is how long cars are fed into
the network. Under recording duration, enter in 60. This
is how long the simulation records. Now click Ok.

@ SimTraffic Parameters - = n

Wehicles  Drivers  Intervals  Diata Options

Intervels o 1 | ~

Interval Mame Seeding Recording!
W (87 5 O7 07 &
| 10 J518]

Record Statistice Mo Yes
| Growth Factor Adjust Yes Yes)
PHF Adjust Mg Mg

ARPHF Adjust Mo NoSR

Percentile Adjust Mo! Mol

Percentile Adjust [%ile) = =
Tirainn Blan I

Random Mumber Seed: |1

Delete

Inzert

Caniel Diefault Intervals

Enter Yes ta adjust volumes by Inverse Pesk Haur Factor factar




|‘ ‘l 7:00:10A ’ Stop | w |} b'

Run Number

Go back to the “Home” tab. For some projects, only
recording one run is sufficient. For other projects, such as
Spot Mobility, we typically record 10 runs. Click “Record” or
“Multiple Run” depending on the above criteria. Click Ok to
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Drag Zoom JZoom JZoom Zoom  Zoom Select Record Multiple  Erase  SimPlay Record 3D
Map In Out Al Window Scale Intersection Runs  History

Zoom

Simulating

Stop




A e -

YQRAQUQ = MO RMPM o Idd == b s D

Drag Zoom Zoom Zoom  Zoom  Zoom Select Record Multiple  Erase
Map In Out Al Window Scale  Intersection

Zoom

SimPlay  Record 30 7004 ] 008
Runs  History

Record Simulation Playback
=iy

Run Mumber

Reports Header Graphics

‘ '
PreSS Ctl" + r, and Click multlple 5imu|§li0n5ummary

| BecordNow | Preview
- = (0[] g = =
8 [ ] Actuated Timings Save Text
runs « = .
b Perfarmance Repart -
. Frint Setup
Perfarmance Report Options L
MOEs to include Section, Columnz
» - Delay Intersection, Approach Diefaults
» - Stops i il
© Mehwork Intersection, Lane
Interzection, Fun Mumber "
» - Other Approach, RurMumber faneal
Tatalz Only, Bun Murnber L =
| Detail lntervals
[ List Exits and Bends
|| Artenal Repaort

Arterial Repart Options

[ List Each Run

Scope
Single [nterzection '.

Zone v

® Entire Netwark




Options Calibration Reports Help

YAQAQ QO = ™ g oo s b e R

Fo00e | 004

S i

Drag Zoom Zoom Zoom Zoom  Zoom Select Record Multiple  Erase  S5imPlay Record 3D Run Number
Map In Out All Window  Scale  Intersection Runs History

Zoom Recard Simulation Playback

e o = .

k| S YRS

i

1

i v O Search Example

. e

- @ @

y o Mame B Date modified Type Size

i |:| Synchro Example.hst 4/3/2020 3:38 FM H5T File 40,359 KB

1 D Synchro Example-1.hst 4/5/2020 3:57 PM H5T File 30,512 KB
D Synchro Example-2.hst 4/3/2020 3:57 PM HS5T File 40,747 KB
D Synchro Example-3.hst 4/372020 3:57 PM HST File 32,647 KB

4 |:| Synchro Example-4.hst 4/3/2020 3:57 FM H5T File 39,303 KB

j D Synchro Example-3.hst 4/3/2020 3:58 PM HST File 39913 KB

" D Synchro Example-6.hst 4/3/2020 3:58 PM H5T File 38,921 KB
D Synchro Example-7.hst 4/3/2020 3:38 PM H5T File 35,361 KB

i |:| Synchro Example-8.hst 4/3/2020 3:38 FM H5T File 40,792 KB
D Synchro Example-9.hst 4/3/2020 3:58 PM H5T File 38423 KB
D Synchro Example-10.hst 4/3/2020 3:38 PM HST File 38,963 KB

P,

“ | Synchro Files




Transfer  Options Calibration Reports Help

YA Q Q6 = ™M™ omom 144l 5 b Gl PPl | : :

| Dreg Zoom Zoom Zoom Zoom  Zoom Select Record  Multiple  Erase  SimPlay Record 3D 7.0, L 5008 Run Number
| Map In Out Al Window Scale  Intersection Runs  History
| Record Simulation Playback

Zoom
%l . e T

&« v » ThisPC » Desktop » Example v O Search Example R

Organize »  New folder = @
2" Name Date modified Type Size
1 £ ;
[ Mo items match your search,

|

[l

Save PDF file into working folder.

-
E
v
File name: | AM SimTraffic |
Save as type: :.PDF Document (*pdf) v
| ~ HideFolders | Save Cancel
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Compare
SimTraffic
Max.
Queue to
Synchro
95th
Queue to
determine
storage
length
needs

SimTraffic Queuing and Blocking Report

DOT Synchro Planning Level Analysis

Queuing and Blocking Report

Baseline

032020

Intersection: 1: US 70 & Yeargan Rd

Movement EB EB EB WB WB NB MEB NB NB NB SB 5B
Omrections Served L T R LT R L T T T R L T
Maxdmum Queus (ft) 73 BB 20 115 a4 106 188 178 138 22 152 ITE
Average Queus (ft) 22 26 26 Lz 16 T - aa 43 1 3z 214
85th Queue (fi) 55 E1 &4 as 43 B4 168 161 112 22 S0 339
Link Distance (fi) 1120 1849 1415 1419 1419 1447
Upziream Bk Time (%)

Queuing Penalty (weh)

Storage Bay Dist (§t) 100 125 100 250 300 200

Storage BIK Time (%) 0 0 0 2 0 8
Queuing Penalty (veh) 0 0 0 0 ] 4

Intersection: 1: US 70 & Yeargan Rd

Movement 5B 5B

Directions Served T R R

Maimum Queue () 374 59 Beware of cases where the Maximum Queue
A [ {ft) 212 3 .

a5t Cueue () 341 51 extends beyond the Storage Bay Distance.
Link Distance (ft) 1497 ey .

Upstream Bk Time (%) . Additional analysis may be necessary
Queuing Penalty (weh) H H

T - extending Storage Bay Distances.

Storage BIK Time (%) 7

Queuing Penalty (vweh) £

Network Summary

Mebwork wide Queuing Penalty: B

—
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NCDOT Synchro Planning Level Analysis

File Home Options Transfer Optimize
L 3
=t [ ,
B Bw £ Bes - :
Intersection  HCM  HCM | HEM | TIA A
2000 2010
Reports
Ne Intersection Selected E
= 3
f
Select Reports Optionz i
w o Intersection ~ T i E
W Lanes, Volumes. Timing
& . Lanes
- - Yolumeas E
H Timingz
Select Intersection — Lanes, [ it :
. . Queues 1
VOIumeS, and Tlmlngs and Simulation Settings ; :
. Capacity [ICU) i hp :
P rl nt tO ge n e rate Syn C h rO % HCM Bth Signalized Actuated Green Times E
SLmman Stops, Fuel, Emissions

Re p 0 r‘t < Queues E
9
- | Use CTRL for multi-select 4
Header... [Graphics... Defaults Save Text FPrint E

Scape Frevigw
Single Intersection | | Print Setup | r
- ?.
1@ Entire Metwork: E
E
i
y
|
.
F
£
i
E
r
E
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ncdot.gov NCDOT Synchro Planning Level Analysis

Lanes, Yolumes, Timings
1: US 70 & Yeargan Rd 044052020

) Phase
Swiicn Phase
Mimmum Inial (] 70 e 70 4 “F0 2@ 70 3D 1D iD Te 78
| Mimimum Sgit is) 140 140 140 40 14D M0 14D 14D JAD  fAD 140 140
A Totl Spit (5) TO WA 64 We W0 140 160 530 B 40 BTO A7
4 Total Spit (%) 2% MI% 133% MI% MZ% O ILT% 133% T42% T4 1LT% 725% 7TI5%
= Maximum Green {s) WO 100 90 1Me 100 7L 9p 820 B20 70 800 &pO
9 Yetiow Time (s 50 50 S50 54 54 540 50 50 50 S50 50 50
] Ail-Fed Time (3] 20 =0 30 28, 20 30 Zp  3p 20 20 P 24
£ Last Time Adjust {5} -20 20 -20 2.0 20 26 20 20 -20 -20  -2Q
Totd Lost Tame {3) 50 Bm 5% 50 30 50 50 S0 50 H@ SO
LeadiLag Lesd lead Lead lag lag lead lag Lag E
Sy Nnc h ro Lead-Lag Optimize? Yes Yes  Yes  ¥es  Yes  Yes  ¥Yes  Yes
Velicie EXtenzion (5) 3030 30 50 S0 30 in 30 30 30, 30 30
Lanes VOIUmeS TlmlngS Recall Mode None  Mone  Mome  Nome  MNome Nonz  None  C-Min G Mone  C-Min CMin
] ’ 7 Act ESct Green [5) 1m1 M1 M 114 237 107 L1 91 94  BO5 895
Actuated §/C Ratio [N T B 008 0 DpOS 076 076 0LO8 A7S 075
;: Re p (0] r‘t e Riatia 034 02 DS 043 01 044 030 005 036 OEF 005
£ Control Deiay 552 44 A0 BO5 S84 ei0 62 58 603 N5 B3
{ Gueus Delay (L - T V| 040 00 0B .00 00 ©BX 00 od
1 Tol Detay 552 44 380 BS54 B0 62 36 603 11§ B3
( LoS E o D E o E A A E B A
i Approacn Deigy 282, 535 22 127
a Azproacn LOS o D A ] 4
! : t ‘
Area Type: Cther
] Cyre Lenglc 120
! Actusted Cycie Lengt 120
Ofset 0 [0%], Referenced 1o phase 2:NBT and 6587, Stirt of Green
Maiural Cyce: 65 i
Maximum wic Ratia: 055
Inilersection Signal Deiay: 13.8 Intersection LOS: B
imlersection Capacity Litization 70.4% ICU Lewes o Service C

Aniiyzié Period {mif) 15

Sgiits and Phases. 1. US 70 & Yeargan Rd

T

; *;ﬁ\.mx\.:am i
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| Making
| Recommendations

from Synchro and
SimTraffic
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What if...
the NBL and EBL movements had volumes that

approach capacity at this intersection
New NBL volume: 100 vph
New EBL volume: 70 vph
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Therefor

NCDOT Synchro Planning Level Analysis

, the Synchro 95" queue will be...

TIMING SETTINGS ) —» -\" ( “ ‘\' ‘\ T fb \’ ‘l’ ‘/
EEBL EBT EER “wWBL “WEBT WEBR MEL NET NER SEL SBT SER
Lares and Sharing [HRL] L] [ Fd < Fd 5l |""'++ Fd L] 44 Fd
Trathic Yolume [+ph) 70 41 43 22 aE 25 100 1025 50 45 1549 52
Future “olume [+ph) 70 41 43 22 35 26 100 1025 50 45 1549 52
Turn Type Ferm — pri+0y Fermn — Prn+oy Frat — Ferm Frot = Ferm
Protected Phazes 4 51 g 1 5 2 1 E
Permitted Phases 4 4 g8 g 2 =1
Fermitted Flazhing rellow — — — — — — — — — — — —
Detector Phazes 4 4 5 =] =} 1 5 2 2 1 E E
Switch Phaze u] ul u] ul u] o u] ul u] ul u] o
Leading Detector [ft] 20 100 20 — 100 20 20 100 20 20 100 20
Trailing Detector [ft] u] 1] u] — u] 1] u] 1] u] 1] u] 1]
b i [ritial (=] 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
P imirnurm Split (=] 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0
Tatal Split [=) 17.0 17.0 1E.0 17.0 17.0 14.0 1E.0 23.0 89.0 14.0 87.0 87.0
“rellow Time [=) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
All-Fed Time (=] 2.0 20 2.0 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (=) -2.0 -2.0 -2.0 — -2.0 -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
Lagging Phase? = — [ = — O 1 1
Allow Lead/Lag Optimize? — — — —
Recall Mode MNone Morne MNone Morne MNone Morne MNone C-kin C-kin Morne C-kin C-kir
Speed limit [mph) — 20 — — 20 — — 20 — — 20 —
Actuated Effct. Green (=) 11.3 11.9 2E.3 — 11.3 236 121 0.z 80.2 9.4 83.7 837
Actuated g/C Ratio 010 oo 022 — 010 0.20 010 075 0.75 0.0 0.7o0 0.70
“olume to Capacity R atio 0.53 0.25 0.14 — 0.40 0.09 0.E2 0.30 0.05 0.36 0.70 0.05
Control Delay (=] FO.0 532 3E.5 — 58.3 379 E7.F E.E E.0 0.3 136 6.9
Queus Delay (] 0.0 0. 0.0 — 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total D elay [=] FO.0 532 3E.5 — 58.3 379 E7.F E.E E.0 0.3 136 6.9
Lewel of Service E L [} = E L E B I E E F
Approach Delay [=] — BE.2 — — 51.9 — — 11.7 — — 14.7 —
Approach LOS — E — — (] — — E — — 5] —
Queue Length S0th [ft) 57 a3 27 — 45 17 a1 127 14 k) 473 16
Queue Length 95th [ft] #121 72 E3 — 54 45 H1ETF 133 25 a0 472 27
Stops [vph) EE a7 a3 — 52 22 52 323 15 41 885 16
Fuel Uszed [g/hr] 2 1 1 — 2 1 3 15 1 1 28 1

e e

e

e

-

o
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|  What do the # and ~ symbols mean?

These indicate possible underestimation of the queuing results, and
further information or study is needed.

Therefore, we will need to take a closer look at the SimTraffic Maximum
Queue. Nevertheless, we look at the Maximum Queue for all of the lanes.

R \\’;.\\w

// i i e g i ).—W—? T e o o - ™ C i e — o o e _— P
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SimTraffic Maximum Queue

NCDOT Synchro Planning Level Analysis

Intersection: 1: US 70 & Yeargan Rd

Movement EB EB EB WB WB NB NB NB NB SB SB SB
Directions Served L T R LT R L T T T L T T
Maximum Queue (ft) 115 116 82 104 71 160 197 183 141 195 476 474
Average Queue (ft) 51 27 24 37 13 63 104 96 46 33 258 253
95th Queue (ft) 96 71 62 81 44 125 176 167 116 107 415 409
Link Distance (ft) 1120 1649 1419 1419 1419 1497 1497
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100 125 100 250 200

Storage Blk Time (%) 2 0 0 1 0 0 12 11
Queuing Penalty (veh) 2 0 0 0 0 0 5 6

Intersection: 1: US 70 & Yeargan Rd

Movement SB
Directions Served R
Maximum Queue (ft) 208
Average Queue (ft) 15
95th Queue (ft) 122

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200
Storage Blk Time (%)

Queuing Penalty (veh)
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NCDOT Synchro Planning Level Analysis

Recommendations Summary

Synchro 95th  SimTraffic Max Queue
Queue (ft) (ft) Number of lanes  Existing Storage length (ft) Proposed Storage length (ft)
NBL (US 70) #167 160 1 250 250
EBL (Yeargan Rd) #121 115 1 100 125
Feed These Storages Back Into SimTraffic
New 95" Queue and SimTraffic Queue
Synchro 95th  SimTraffic Max Queue
Queue (ft) (ft) Number of lanes ~ Old Storage length (ft) New Storage length (ft)
NBL (US 70) #167 168 1 250 250
EBL (Yeargan Rd) #121 119 1 100 125

*Note: One passenger vehicle is approximately 25 feet
Per Guidelines, minimum turn lane storage length is 100 feet
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Site Development

A

and Highway
ccess Classes

https://itre.ncsu.edu/training/highways/

Spring 2020 Classes to be rescheduled

due to COVID-19

2020 Classes planned for
Charlotte, Raleigh (2), and Winston-Salem

Site Development and Highway Access - What You Need to Know

A\ AuTS

Day One: Site Development & Highway
Access - Introduction: This introductory one-
day class is meant to be a comprehensive
overview to conventional and modern site
development and highway access principles
discussed in the NCDOT Driveway Access
Manual and associated manuals and policies.
This class is intended to serve as a
prerequisite  and foundation to the
practitioner level class.

Day Two: Site Development and Highway
Access - Practitioner: This advanced one-day
class 1s meant to familiarize engineers,
planners, developers, and local authorities with

basic to complex highway access principles, traffic analyses, traffic mitigation recommendations, and the
driveway permitting processes, including new details on how to develop/review TIAs based on new legislation,
policy, standards, and guidelines. For best class attendee results, it is strongly recommended the introductory
level site development and highway access class should have been attended within the last two years.

Course Fee: $100 per day. Classes can be taken separately or concurrently. Registration is separate for each

course offering above!

PDHs: Each participant will receive 7.0 Professional Development Hours (PDHs) per day which will be noted
on his or her training certificate(s).

Intro. Classes:

® Charlotte—Apr. 21, 2020
® Raleigh—June 24, 2020
* Winston-Salem—Sep. 22
* Raleigh—MNov. 17, 2020

Practitioner Classes:
o Charlotte—Apr. 29, 2020
® Raleigh-July 14, 2020
* Winston-Salem-Oct. 13
* Raleigh-Dec. 8, 2020

Who should attend:

 Public and private sector traffic engineers and planners

& NCDOT District and tratfic engineering staff

® Local government, planning, transportation and traffic staff
& TIA preparers and site developers

Course Instructors:

Mike Reese, PE, CPM is a Congestion Management

Chuck Edwards, PE is currently a District Engineer
in the NCDOT Field

1

Regional Engineer in the
NCDOT Transportation
Mobility and Safety Division.
Mike’s extensive experience
reviewing and performing
traffic impact analyses and
traffic studies in the Traffic
Management Unit provides
insight and clear expectations
when reviewing permits and
TIAs.

Operations for Division 7,
District | responsible for the
greater Burlington and
Chapel Hill areas. Chuck’s
extensive field experience
within the Division provides
a unique perspective to those
participating in the
waorkshop.

Locations and Directions will be given by confirmation via e-mail one month prior to the workshop!

For registration, future classes, and complete information visit https:/fitre.nesu.edu/training/highwavs/ or contact:

Walt Thomas at wthomas@ nesu.edu or (919) S15-8893.

Sponsorcd by Institute for Transportation Research and Ed (ITRE) NC State University = Centennial Campus » Raleigh, NC
*NCDOT employees must register through their trainimg coordinators*
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Questions?

i L,
! /*/; NCDOT Congestion Management Capacity Analysis Guidelines
i \n“ ot
] 3
4 Introduction/Purpose
| 5  This document provides standard values to ensure consistent traffic analysis. Deviation
] 6 from these practices requires justification. By reviewing reports, plans, and submittals,
7 the North Carolina Department of Transportation (NCDOT) in no way relieves the
1 8 analyst of possible claims or additional work resulting from errors or omissions.
9
; 10
11 Pre-Analysis
[ 12
1 13 Submittal Document Requirements
14  The submitted traffic analysis document should include, but is not limited to: a summary
1 15  of the analysis and results, site plans, traffic counts and forecasts, volume generation,
16  any assumptions used in the analysis, and any variations from these guidelines.
17
TIA TIP
Summary of Results Summary of Results
b Site Plan Traffic Forecasts
L Traffic Counts and Forecasts Traffic Breakouts (Existing, No Build, Build
f Eisting Lape Diagram I )

1 Michael P. Reese, P.E., C.P.M.

: North Carolina Department of Transportation
Congestion Management Western Regional Engineer
Email: mikereese@ncdot.gov

919-814-4938




