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Purpose

Discuss how to use Intersection Control Evaluation (ICE) policies and
procedures to develop intersection safety and mitigate congestion
within roundabouts.

Learning Objectives

At the end of this webinar, you will be able to:

e Understand why the Federal Highway Administration
recommends ICE

e Describe the tools available to implement ICE

e Apply ICE implementation from other states to their own
agencies



INTERSECTION CONTROL
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ICE OVERVIEW AGENDA
FDOT\)

° Why |ICE? Manual on

Intersection Control Evaluation

* When ICE is ReqUired? _ '

* Applicability and Process

Quadrant Roadway

* Tools and Resources
* Forms

November 2017



TRAINING OUTCOME GOALS

1. Understand the intent and purpose of ICE procedure

2. Be aware of the readily available resources
* |ICE Forms, CAP-X, SPICE, ICE Tool, Synchro Templates

3. Understand the level of effort needed to conduct ICE

e Data Collection
e Evaluation
* Documentation

4. Case Study: demonstrate the use of tools



WHY ICE IN FLORIDA?

* Intersection choices have historically * Quantitative analysis to select

been stop control, signalization and intersection control types
recently roundabouts
y * FDOT Developed ICE Manual and
* Raise awareness and increase use of Tools
alternative intersections * ICE Manual released Nov. 1, 2017

* Consider context classifications, ) Eﬁ{ftidf,';eefétﬁ%%'iSﬁé‘i}é’ﬁiﬁi‘éés‘ipp"”

safety, and all road users analyses

* Support SHSP by addressing one of the 13
emphasis areas: Intersection Safety

" Federal Highway Q Federal nlg'hwo;

@ Administration Administration

(‘ Federal Highway e Federal Highway

@7 Administration Administration

MEDIAN U-TURN B RESTRICTED CROSSING
INTERSECTION g U-TURN INTERSECTION

Informational Guide Informational Guide

DISPLACED LEFT TURN DIVERGING DIAMOND
INTERSECTION INTERCHANGE

Informational Guide Informational Guide




AVAILABLE RESOURCES
a(o=ln

C | ® www.fdot.gov/traffic/TrafficServices/Intersection_Operations.shtm |

&

Florida Department of E-Updates | FL511 | Mobile | Site Map

TRANSPORTATION St EDOT. a

Home About FDOT ContactUs Maps & Data Offices Performance Projects

Traffic Engineering and Operations Office

TEO / Divisions / Traffic Services / Intersection Operations and Safety

Intersection Operations and Safety

http://www.fdot.gov/traffic/TrafficServices/Intersection Operations.shtm



http://www.fdot.gov/traffic/TrafficServices/Intersection_Operations.shtm

ICE PURPOSE

* Consistently consider multiple context-sensitive control strategies when

planning a new or modified intersection through...

* Informed decision-making considering

* purpose and need, context classification, safe travel facilities for all road users, with the
overall best value

» Select a context-sensitive control strategy considering
* the goals and needs of the community and all road users

* Measure the control strategy’s value using

* performance-based criteria

* Promotes thoughtful consideration of alternative intersection types
through quantitative analysis




STAGES OF ICE

Stage 1 Stage 2 Stage 3

Stage 1 ([LZ00

Stage 2 [ J [ ] { ]

No specific tools. Reuse Stage 2 tools or address
Stage 3 qualitative issues.
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Reference: FDOT Manual of Intersection Control Evaluation; Nov. 1, 2017; Figure 1; Page 7



STAGES OF ICE

If only one control Intent - Don't
strategy, Stages make ICE a burden
2 and 3 are not if the choice is
necessary straightforward

Is there one viable
control strategy or
more than one?




GUIDANCE FOR ICE EVALUATION - APPENDIX A

* Procedure includes:
* Appendix A with information on intersection forms
* List of references and tools (Specifics covered later today)
« Recommended Analysis Tools

Intersection Control Type Mode Accommodations

Reference | Recommended

Intersection . . L. . . ] Material Analysis Tool

l‘“?i"l

Roundabout




GUIDANCE FOR ICE EVALUATION - APPENDIX A

Description

A subset of traffic circles that
feature yield control of all
entering vehicles, channelized
approaches, and horizontal
curvature and roadway
elements to induce desirable
vehicle speeds.

Advantages: Usually reduced
crashes and delay compared to
signalized control

Disadvantages: Usually higher
cost and require more right-of-
way than signalized control

Vehicles

Vehicles approaching the intersection
must yield to vehicles circulating within
the circulatory roadway.

Pedestrians

Pedestrian crossings are located only
across the legs of the roundabout,
typically separated from the circulatory

roadway by at least one vehicle length.

Mode Accommodations

Bicycles

Bicyclists may ride in the
roadway with vehicles or
transition to multi-use
paths via bicycle ramps (if
present). Bike lanes
should not be used at
roundabouts




GUIDANCE FOR ICE EVALUATION - APPENDIX B

* Appendix B provides information details to be provided in ICE
Forms

* Forms have to be approved by District Traffic Operations
Engineer (DTOE) and District Design Engineer (DDE)

* One form available for each Stage

e Excel Spreadsheet Format
* Yellow cells provide a dropdown menu
* White cells require manual input regarding project specific information

* Auto-populates project information and control strategies to Stage 2 and
Stage 3

Florida Department of Transportation
Intersection Control Evaluation (ICE) Form
Stage I: Screening

To fulfill the requirements of Stage 1 (Screening) of FDOT's ICE procedures, complete the following form and append all supporting documentation. Completed forms can be submitted to the District Traffic Operations Engineer (DTOE)
and District Design Engineer (DDE) for the project's approval.

Project Information

Project Name FDOT Context Classification FDOT Project #

Submitted By Agency/Company Email

Project Purpose
(What is the catalyst for this project
and why is being undertaken?)

Project Setting Description
(Describe the area surrounding the

intersection )
County Project Locality (City/Town/Village)
FDOT District Project Type (select most appropriate)

Multimodal Context



FDOT ICE IMPLEMENTATION PLAN

e 2018: Training and Acclimation

* Implementation Focus: District Training
* Two intersections per district

» 2019: Districts Identify & Conduct ICE Analysis for Additional
Locations

* Implementation Focus: Refine ICE Process

* Evaluate minimum of three projects in these offices/focus areas
* PD&E
* Traffic Operations
* Access Management/Permitting

e 2020: Full ICE Procedure Implementation by Districts

* Implementation Focus: Mainstream ICE Process
* |ICE Manual Procedures fully effective January 1, 2020
* Quality Assistance Reviews (QAR) starting in Year 4






ICE STAGE 1 PROCESS

1.1A
Does ICE apply to
intersection project?

1.2A

Determine project purpose and need

1.4A [ ]

Review data and conduct preliminary
) analyses to screen for viable control

strategy:

A

1.3A
Collect and identify data related to
existing conditions:

Project location

Traffic data

Design year

Control and design vehicles
Basic roadway characteristics
Design speed

Target speed (if applicable)
Crash data

Environmental data
Multimodal use and needs

*  Roadway context classification

= s s s =

*  Conduct preliminary safety analysis
(SPICE)

+  Determine CAP-X ranking

*  Review environmental issues/
constraints

1.6B
Stage 1 ICE form approved by

I
1
1
1
1
1
1

. J DTOE and DDE?

T T Tttt T T Tttt Tt T T T T 1

! 1.5A !

| More than a single viable control :_):]_) 1.5B

L i"_aie_g{'fi"_"fe_dz _______ ! Provide justification in Stage 1 ICE Form
1.6A

DTOE and DDE?

I
1
: Stage 1 ICE form approved by
1
1

Reference: FDOT Manual of Intersection Control Evaluation; Nov. 1, 2017; Figure 2; Page 10



1.1 A - PROJECT APPLICABILITY CHECK

ICE is REQUIRED when

* New signalization is proposed

* Major reconstruction of existing signalized intersection is proposed

* Adding exclusive left turns, adding intersection legs

e Conversion of a directional or bi-directional median opening to a full
median opening is proposed

» Driveway/Connection permit applications for Category E, F, G

 District Design Engineer (DDE) and District Traffic Operations Engineer
(DTOE) consider an ICE a good fit for the project

Reference: FDOT Manual of Intersection Control Evaluation; Nov. 1, 2017; Section 2.3; Page 5



1.1 A - PROJECT APPLICABILITY CHECK

ICE NOT REQUIRED
Work does not include substantive proposed changes to intersection

Mill and resurface pavement; changing full median opening to directional median opening

Minor intersection operational improvements
Adding right turn lane or signal phasing changes or equipment upgrades

Encouraged for local roadways, not required

Recommended for ramp terminal intersections (stop control, signalized, or

yield), not required

PHASE SEQUENCE DIAGRAM

22 23 24
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Reference: FDOT Manual of Intersection Control Evaluation; Nov. 1, 2017; Section 2.3; Page 5



1.2 A - PROJECT PURPOSE AND NEED

e ——

* Increasing throughput
capacity along SR 535

* Pedestrian crossing
safety
* 1 marked pedestrian
crossing for over a mile

south of the -4
interchange

e Look for signalized
crossing opportunities




1.3 A - DATA COLLECTION FOR EXISTING CONDITIONS

Analysis Years e TMC & AADTs
e 2016 — Existing e 2015 AM/PM
e 2020 - Build * 2020
* 2040 — Design * 2040

Intersection Configuratione® Truck Percentages
Roadway Context Class  * Design Vehicle

Posted speeds



1.5 B - FDOT ICE FORMS - STAGE 1

Intersection Control Evaluation Form 750-010-003
Florida Department of Transportation
Intersection Control Evaluation (ICE) Form
Stage I: Screening

To fulfill the requirements of Stage 1 (Screening) of FDOT's ICE procedures, complete the following form and append all supporting documentation. Completed forms can be submitted to the District Traffic Operations Engineer (DTOE) and
District Design Engineer (DDE) for the project's approval.

Project Information
Project Name SR 535 at Meadow Creek Drive FDOT Context Classification C3C - Suburban Commercial FDOT Project #
Submitted By KAI Agency/Company FDOT Central Office | Email
Project Purpose The intersection of SR 535 and Meadow Creek Drive is currently a signalized intersection. The area is expected to experience an increase in throughput capacity along SR 535. Pedestrian crossing
(What is the catalyst for this project safety is one of the driving components to find alternative intersections as there is only 1 marked crossing for over a mile south of the I-4 interchange. The evaluation and implementation of
and why is being undertaken?) alternative intersections at this intersection can help provide more signalized crossing opportunities.

Project Setting Description SR 535 s classided as an urban minor arterial, 4-lane facility. The immediate land uses surrounding the intersection comprise mostly commercial use.

(Describe the area surrounding the
intersection )

County Orange Project Locality (City/Town/Village) Unincorporated Orange County

FDOT District District 5 Project Type (select most appropriate) Multimodal Improvement

Multimodal Context 5 sidewalks are provided on all four legs of the intersection and high emphasis crosswalks are provided an all intersection legs at Meadow Creek Dr. No bicycle lanes are provided, there are 2' curb
(Describe pedestrian, bicycle, and and gutter on the inner and outside shoulders of SR 535.
transit activity in the area and the
potential for activity based on
surrounding land uses and
development pattern)

Basic Intersection Information

Major Street
Major Street Route Number(s) SR 535 Major Street Route Name(s) Kissimmee Vineland Road | Milepost 1.903] Existing AADT 49,700
Design Year AADT 70,000] Existing Control Type Signalized | Design Vehicle Interstate Semitrailer (WB-62) | Control Vehicle Interstate Semitrailer (WB-62)
Primary Functional Classification Minor Arterial |Secondary Functional Class. (if app.) | Design Speed (mph) 50| Target Speed (mph) [if app.]
Major Street Ownership FDOT I Sidewalks are present along: Neither side of the roadway
Crosswalks? On-Street Bike Facilities? [ Multi-Use Path? [l Scheduled Bus Service? LI Bus stop at intersection? a1
Number of Lanes (Count Shared Lanes as Through): Left-Turn 1 Through 3 Right-Turn 0 Daily
Approach #1 (NB) AM Peak Hour Traffic Volumes: Left-Turn 41 Through 1710 Right-Turn 6 2.5
. - Truck %
PM Peak Hour Traffic Volumes: Left-Turn 67 Through 1487 Right-Turn 17
Number of Lanes (Count Shared Lanes as Through): Left-Turn 1 Through 3 Right-Turn 1 Daily
Approach #2 (SB) AM Peak Hour Traffic Volumes: Left-Turn 39 Through 1118 Right-Turn 63 T 35
PM Peak Hour Traffic Volumes: Left-Turn 101 Through 1647 Right-Turn 154




1.5 B - FDOT ICE FORMS - STAGE 1

Minor Street Existing New O
Minor Street Route Number(s) Minor Street Route Name(s) Meadow Creek Drive | Milepost (if app.) | Existing AADT (if
Design Year AADT 5,000 Existing Control Type Signalized | Design Vehicle School Bus (S-BUS-36) | Control Vehicle School Bus (S-BUS-36)
Primary Functional Classification Local Road |Secondaw Functional Class. (if app.) I Design Speed (mph) 35| Target Speed (mph) [if app.]
Minor Street Ownership Local | Sidewalks are present along: Neither side of the roadway
Crosswalks? On-Street Bike Facilities? [] Multi-Use Path? [ Scheduled Bus Service? [ Bus stop atintersection? ]
Number of Lanes (Count Shared Lanes as Through): Left-Turn 1 Through 1 Right-Turn 0 Daily
Approach #1 (EB) AM Peak Hour Traffic Volumes: Left-Turn 113 Through 2 Right-Turn 43
. - Truck %
PM Peak Hour Traffic Volumes: Left-Turn 212 Through 13 Right-Turn 73
Number of Lanes (Count Shared Lanes as Through): Left-Turn 0 Through 1 Right-Turn 0 Daily
Approach #2 (WB) AM Peak Hour Traffic Volumes: Left-Turn 21 Through 2 Right-Turn 58 T
PM Peak Hour Traffic Volumes: Left-Turn 22 Through 3 Right-Turn 39
Number of Lanes (Count Shared Lanes as Through): Left-Turn Through Right-Turn Daily
Approach #3 AM Peak Hour Traffic Volumes: Left-Turn Through Right-Turn
- - Truck %
PM Peak Hour Traffic Volumes: Left-Turn Through Right-Turn

Crash History (Existing Intersections Only)

Append the most recent five-years of crash data for the intersection from the CAR System. If the crash data evidences any issues relating to safety performance, discuss briefly here:

The most recent five years of crash data on record (2011-2015) was collected for the study intersection. Over the five-year history, 228 total crashes were reported with two involving a fatality and 56 resulting in injury. The two fatalities
were bicycle and pedestrian related crashes. The two fatalities occurred at night (11 PM -12 AM).

33 of the injury crashes were rear-end, and 6 were angle or "other" crashes. Rear-end is the most common crash type and sideswipe and "other" are next with 19 crashes each. Right-turn and angle were next with 14 and 12 crashes,
respectively.




1.5 B - FDOT ICE FORMS - STAGE 1

Screening Evaluation
Provide a brief justification as to why each of the followipi-eaniaksiniogiamehamldho-acduincac-amiaimlishificatianahand consider potential environmental impz

CAP-X Outputs Strategy
i . | . to be
Control Strategy V/CRatio Multimodal |SPICE Ranking
Select time periods analyzed in CAP-X: S Advanced
Weekday AM Peak Weekday PM Peak core 2

Two-way Stop-Controlled

All-way Stop-Controlled

Signalized Control

Roundabout

Median U-Turn

Restricted Crossing U-Turn (RCUT) Signalized

Restricted Crossing U-Turn (RCUT) Unsignalized

Jughandle

Displaced Left-Turn

Continuous Green Tee

Quadrant Roadway




1.4 A - CONDUCT CAP-X

stage2 ||| | ) | ]

ICE Procedure and Tools

No specific tools. Reuse Stage 2 tools or address
Stage 3 qualitative issues.






1.4 A - VISION AND NEED FOR THE CAP-X TOOL

Capacity Analysis for Planning of Junctions (CAP-X)

FHWA tool for planning-level capacity assessment

Stage 1 tool for Intersection Control Evaluation

Initial operational screening of intersection control alternatives
= (Can be used during project’s scoping stage

Simple tool for efficient comparisons
=  User-friendly
=  Only requires readily available inputs

FDOT updates
= |ncorporation of multimodal considerations
= |mproved input sheets and output comparisons
= Updated inputs to reflect FDOT default values
= HCM 6% Edition roundabout capacity analysis
= Added stop controlled intersections
= Additional intersection alternatives



1.4 A - CAP-X TOOL OVERVIEW

e Conducts critical movement analysis (CMA) to gauge the potential

performance of intersection and interchange types

* CMA identifies the critical movements at an intersection and estimates
whether the intersection is operating below, near, at, or over capacity;

* Includes vast majority of intersections and interchange types

At-Grade

Intersections
All Way Stop Control
Two Way Stop Control
Traffic Signal
Continuous Green T
Quadrant Roadway
Displaced Left Turn
Median U-Turn

Restricted Crossing U-
Turn

Roundabouts

50 and 75 ICD Mini-
roundabouts

1-Lane Roundabouts
2-Lane Roundabouts

Hybrid 1x2 lane
configurations

Grade-Separated
Interchanges

Traditional Diamond
Partial Cloverleaf
Displaced Left Turn
Diverging Diamond
Interchange

Single Point Diamond



WHAT IS CRITICAL MOVEMENT ANALYSIS?

Included in the 1985 HCM and NCHRP Report 812: Signal Timing Manual, 1

Edition
Concurrent Signal Phases
g / L AIEINLA
— — |:||:n£l> 1 2 n
; r 3 Cv, CV, =+-- CV,
4.‘ T ‘ Critical Phase Volumes [J
-I\_/Ll:I
7 6 Sum of Critical
Phase Volumes
Intersection Status Critical
Based on Critical v/c Ratio v/c Ratio )
Intersection
Capacity

Source: Traffic Signal Timing Manual — 1°t Edition

1)
2)
3)
4)

5)

6)

ldentify movements served, #
lanes and volumes per lane

Arrange in desired sequence
of phases

Determine critical volume per
lane to be accommodated

Sum the critical volumes

Determine maximum critical
volume for intersection —
CAP-X

Determine volume to
capacity ratio



1.4 A - WHEN TO CHANGE THE DEFAULTS?

Cap-X Default Values

2-phase signal

Suggested = 1800

1800

Critical Lane Volume

Threshold 3-phase signal

Suggested = 1750

1750

4-phase signal

Suggested = 1700

1700

Assumptions:

- Base Sat Flow = 1,950 pc/h/In
- 120-second cycle length

- 4 seconds lost time/phase

- 2/3/4 critical phases

e Consider changing default values, when assumptions are not met

e Saturation Flow Rate is likely lower for rural intersections!

« Recommend to keep defaults to extent possible

* Note that v/c ratios close to 1.0 will always be re-evaluated in ICE Stage 2




ANALYSIS FOR UNSIGNALIZED INTERSECTIONS

* All-Way Stop Controlled Intersection
* Critical Movement Analysis applies directly

* Two-Way Stop Controlled (TWSC) Intersection

e Capacity of Rank 2 through 4 movements are function of gap
acceptance parameters and relative flow rates

e Cap-X uses HCM Planning and Preliminary Engineering Applications
Guide (PPEAG) planning-level methods

* Unsignalized RCUT

* Similar to TWSC with different gap acceptance values
e Cap-X uses modified PPEAG planning-level methods

e Roundabouts

* Entry capacity defined by gap acceptance and conflicting flow rate
(more straightforward than others)

* Cap-X uses HCM 6% Edition capacity model directly



1.4 A - CAP-X INPUTS

Traffic Volume Demand

Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right Heaw Vehicles | Volume Growth
Eastbound 0 113 2 43 14.00% 0.00%
Westbound 0 21 2 58 0.00% 0.00%
Southbound| 0 39 1118 63 5.00% 0.00%
Northbound 0 41 1710 6 3.00% 0.00%
Adustment 0.80 0.95 0.85
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3C-Suburban Commercial
2-phase signal Suggested = 1800 1800
Criticsf\l!hl;:so\lldolume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700

Introduction

Equivalent Passenger Car Volume

Volume (Veh/hr)

U-Turn Left Thru Right
Eastbound 0 113 2 43
Westbound 0 21 2 58
Southbound| 0 41 1174 66
Northbound 0 42 1761 6

Abbreviations & Assumptions.

1 - Volume Input

2 - Base and Alt Sel

3 - Alt Num Lanes Input 4a - Detailed Results 4b - Summary Results 5a - Summary Report

Movement Volumes

Multimodal level of
activity (FDOT addition)

Additional planning-
level values

Individual analysis
spreadsheets required
for each study period
(AM, Midday, PM Peak)

5b - Detailed Report



1.4 A - CAP-X INPUTS

Step 2A: Base Conditions Analysis

) SR 535 at Meadow Creek Drive ICE Training
Project Name:
. XXXXX. XX
Project Number:
) Orlando, FL
Location:
2016 AM
Date:
Major Street North-South
Direction

Existing Intersection Configuration Traffic Signal

Number of Lanes for Existing Configuration

(Can be edited in "3- Alt Num Lanes Input" as needed)

Northbound | Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet

UL|(T|RJUJL|T|[RJU|JL|]T|RJU[L|T]|R

Traffic Signal FULL 1(3]0 1131 1(1]0 of1]0

Results for Existing Configuration

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5
TYPE OF (North) (South) (East) (West) (Center)
Sheet
INTERSECTION cLv | vic |cLv | vic |ceLv | vic |eLv | vic |eLy | vic
Traffic Signal FULL == == == == - == = == 834 | 0.55 - ==

Existing Configuration Results

Overall Pedestrian Bicycle
v/c Ratio X Accommodation

Transit
Accommodation Accommodation

Introduction Abbreviations & Assumptions. m 2 - Base and Alt Sel 3 - Alt Num Lanes Input 4a - Detailed Results 4b - Summary Results 5a - Summary Report 5b - Detailed Report




1.4 A - CAP-X INPUTS

Step 2B: Alternative Selection
Rankings Inclusion Yes/No Comment
At-Grade Non-Roundabout Intersections? Yes
Traffic Signal Yes
Two-Way Stop Control No Existing signal
All-Way Stop Control No Existing signal
Continuous Green T No 41eg it N1II0I MO
SNVI! YNeoS Would go thr ntrol Mo
Quadrant Roadway SE NG Would go throug M Mo
N-W No Would go throug Yes
Partial Displaced Left Turn Yes
Displaced Left Turn Yes N-E
Signalized Restricted Crossing U-Turn Yes S-E Mo
Unsignalized Restricted Crossing U-Turn No Exist Wl
Median U-Turn Yes MN-WW Mo
Partial Median U-Turn Yes
Roundabouts? No Eﬂ TU m \rre S
50 ICD Miniroundabout urn Yesg
75 ICD Miniroundaobut n
IxL ssing U-Turn Yes
1x2 rmmmimen LD Thiem [
2x1
2x2
Grade Separated Interchanges? No
Diamond
Partial Clowverleaf A
Partial Clowerleaf B
Displaced Left Turn Interchange
Diverging Diamond Interchange
Single Point
Continue to Step 3

Introduction

Abbreviations & Assumptions. m 2 - Base and Alt Sel 3 - Alt Num Lanes Input 4a - Detailed Results 4b - Summary Results 5a - Summary Report 5b - Detailed Report
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1.4 A - CAP-X INPUTS

* New and revised input sheets to facilitate more efficient analysis

 Number of lanes inputs consolidated to a single worksheet
* Quadrant use respective intersection tabs.

* R-CUT and DLT, MUT (Full and Partial) require input for major street
direction alternative

Number of Lanes for Non-roundabout Intersections

Northbound Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet

ulL|T|RJU|JL|T|RJUJL]|]T|IRJU|IL]|T|R

Traffic Signal eue [ afs|o| 13| 1]/]1|1]o]Jo|z1]o
Quadrant Roadway S-W | Use the respective intersection tab(s) to specify the # of lanes inputs.
Partial Displaced Left Turn N-S 112(1 11211 11211 112(1
Displaced Left Turn FULL / 112 (1 / 11211 / 11211 / 112(1
Signalized ITIe_itlr:r(;ted Crossing N-S 1112011111121 / 1 / / 1
Median U-Turn N-S 1 /2 111 / 211 / 211 // 211
Partial Median U-Turn N-S 1 21111 211 / 11211 / 112(1

For shared lanes, enter "0"in L or R

Introduction Abbreviations & Assumptions 1 - Volume Input 2 - Base and Alt Sel 3 - Alt Mum Lanes Input I 4a - Detailed Results 4b - Summary Results Sa - summary Report Sb - Detailed Report




1.4 A - CAP-X INPUTS: QUADRANT ROADWAY INTERSECTION

Quadrant Roadway Intersection (S-W)

Design and Results

Quadrant Roadway Intersection (S-W)

Data Input and Configuration

Project Name:BR 535 at Meadow Creek Drive ICE Training Volume-to-Capacity Ratio - ——
S Multimodal Capacity Adjustment
Project Number: XXXXXXX 0.750 - 0.875 | 0.875- 1.00 [IEERN)
Location Orlando, FL VOLUME/ CAPACITY 04 ' 1 b b
Date 2016 AM
pepchlpepchlpepchlpepch
66 1174 | 41
1 kS|
Y o2 A t
go -85 4mm (B8
i LS S
oF 25| | Zomes | [Fi g Zone 5 | |5 ¢mm
=
o S 5
=) S =) & Al R g r
g g
k=3 k=3 [}
8 &5 8 of-| o &
‘ S 2 2l c
g S
1 1 3 1
42 41 1761 6
pepch|pepch] pepch|pepch]

J1

pepchlpepch)
41 1174
3

708

ETT
T

yodad |yodad
9
T

IS

T 3
0 | 42 [176L| 6
pepchlpepchlpepchlpepct

aate

Backto Results

1 - Volume Input 2 - Base and Alt Sel 3 - Alt Num Lanes Input 4a - Detailed Results 4b - Summary Results 5a - Summary Report

Sb - Detailed Report Traffic Signal




1.4 A - CAP-X INPUTS: QUADRANT ROADWAY

pepch|pepch|pepchfpepch
66 1174 | 41 0
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o S £
9H:- 25 4mm H%%t
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=) Enp = s it £
=3 =3
o o g
Vit i~
S S _
1 1 3 1
42 41 1761 6
pepch|pepch) pepch|pepch|

J1

pepch|pepch|
41 (1174
1 3

€TT
1

yodad |yodad
9
T

1 3
0 42 1761 6
pepch|pepch|pepchfpepch

aate

1 - Volume Input 2 - Base and Alt Sel 3 - Alt Num Lanes Input 4a - Detailed Results 4b - Summary Results 5a - Summary Report Sb - Detailed Report Traffic Signal QR 5-W




1.4 A - CAP-X INTERSECTION OUTPUT

* Evaluation for each intersection alternative is presented using CMA

* Graphical intersection representation does not update with no. of lanes input

Restricted Crossing U-Turn (N-S)

Restricted Crossing U-Turn (N-S)

Design and Results Data Input and Configuration

project Name: PR 535 at Meadow Creek Drive ICE Training olume-to-Capacity Ratio

Location Orlando, FL VOLUME/ CAPACITY 0.58 pepch|
RATIO: N 1281

Date 2016 AM

zone ,6‘ 213

>|
669 3 ‘ \ 669 q
™ \‘ aat it
0.37 % 1800 g \‘
2 Phases ‘ z‘)u 3 1
o > J b b
i <1 1032 3
- ] 66 |1174| 41 | 0
a1 057 S REUgE T 2 [ 1T
04 k=3
o 2 Phases : 8o
U “‘ =
) F 25| | zoned 55
4 \Nn = B Zone3 | [|/3e=
. S g
o — = 2
3 - =
\ O / T | 2 [ 1 =
i — 0 | 42 [1761] ©
-\ [ 6
R \ q I
Zone 4 . i ‘ LI
S|
= i Ul Caer ]
0.44 % 1800 & ‘ pepch
N\al = 115
2 Phases “ h'e z 1048
R \

----------------- 1048

>
>
O]
> 509
O/ 058 SREVEE: ranch
2Phases t Backto Results

Note: This diagram does not reflect the actual lane configuration of the Intersection




1.4 A - CAP-X MULTIMODAL ACCOMMODATIONS CONSIDERATIONS

Multi-Modal Accommodation Framework custom-developed for
FDOT

Not true safety prediction, but more qualitative assessment

Framework considers range of factors:
e crossing control (signal vs. uncontrolled)
e crossing width (short vs. long)
 vehicle speed (slow vs. fast)
e volume (high vs. low)
e out-of-direction travel

Factors evaluated for each crossing at each of the intersections
Score aggregated across modes for entire intersection

Weighting Factors: Pedestrians (x3), Bicycles (x2), Transit (x1)



1.4 A - CAP-X MM CONSIDERATIONS AND SCORING EXAMPLES

Multimodal Scoring Framework (1 - poor; 2 - adequate; 3 - good)

Control Type Speed Exposure Ped Bike Transit

Slow Short 3 3 -

Yield/Uncontrolled Slow Long 2 £ -

Fast Short 2 2 -

Fast Long 1 2 -

Slow Short 3 3 -

. . Slow Lon 2 3 -

Signalized Fast Sho?t 3 3 -

Fast Long 2 2 -

No accommodations N/A 1 1 1

Out of direction travel - - 2

Same As Signal - - 3
Major Street Scores Minor Street Scores

Ped Bike Transit Ped Bike Transit
Scoring Results Scoring Results

Conventional Traffic Signal 2 2 3 3 3 3
Conventional Signal Shared RTLT 2 2 3 3 3 3
Two-Way Stop Control 1 2 3 3 3 3
All-Way Stop Control 3 3 3 3 3 3
Partial Displaced Left Turn 2 2 3 2 2 3
Displaced Left Turn 2 2 3 2 2 3
RCUT 3 3 3 3 3 2
Unsignalized RCUT 2 2 3 3 3 2
MUT 3 3 3 3 3 2




1.4 A - CAP-X FULL OUTPUT

* Full results provided for each zone of each alternative

* Includes multimodal details based on specified level of activity

Project Name:| SR 535 at Meadow Creek Drive ICE Training Estimated Volume-to-Capacity Ratio
Project Number: XXXXX XX Number of Configurations
Location Orlando, FL 0.750 - 0.875| 0.875 - 1.00
Date 2016 AM 7 0 0 0
Results for Non-roundabout Intersections
0 (2] "
= = =
= 2 2 =
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 o v/ “_5 g o g E g
(North) (South) (East) (West) (Center) verall vic | & o Q o o
TYPE OF INTERSECTION Sheet Ratio é = &>,~ = § =
s} (=
E|F|R
S| s 3
CLV{VIC |CLV i VIC |CLV{VIC |CLVVIC |CLV:VIC < < <
Traffic Signal FULL 834 | 0.55 0 Fair Fair Good
Quadrant Roadway S-W 708 {0.40 205 {0.12 | 655 | 0.36 0.40 Fair Fair Fair
Partial Displaced Left Turn N-S 980 {0.54| 642 {0.36 1024 0.59 0.59 Fair Fair Good
Displaced Left Turn FULL 980 {0.54] 642 {0.36] 44 :0.02] 141 {0.08 | 999 | 0.56 0.56 Fair Fair Good
SEIEEE Re?;lr]'rcr:ed crossing U- | \.s | 669 |0.37|1048 0.58 | 1032/ 0.57 | 783 |0.44 0.58 Good | Good | Fair
Median U-Turn N-S 719 {0.4011097;0.61 1085 0.60 0.6 Good Good Fair
Partial Median U-Turn N-S 693 {0.39] 956 | 0.53 1089 0.62 0.6 Good Good Fair

Introduction Abbreviations & Assumptions. 1 - Volume Input 2 - Base and Alt Sel 3 - Alt Num Lanes Input 4a - Detailed Results 4b - Summary Results 5a - Summary Report 5b - Detailed Report




1.4 A - CAP-X SUMMARY OUTPUTS

e Summary with dynamic rankings based on V/C

* Includes multimodal details based on level of activity (based purely on
intersection control)

Overall
TYPE OF INTERSECTION V/C

VIC Multimodal Pedestrian Bicycle Transit
Score Accommodations Accommodations Accommodations

Ratio

Quadrant Roadway S-W 0.40 1 4.4 Fair Fair Fair

Traffic Signal 0.55 2 4.8 Fair Fair Good

Signalized Restricted Crossing U-

Turn N-S A

4 6.3 Good Good Fair

Partial Displaced Left Turn N-S 0.59 5 4.8 Fair Fair Good

Median U-Turn N-S 0.61 6 6.3 Good Good Fair

Partial Median U-Turn N-S 0.62 7 6.3 Good Good Fair

Displaced Left Turn 0.56 I 3 4.8 Fair Fair Good

Introduction Abbreviations & Assumptions. 1 - Volume Input 2 - Base and Alt Sel 3 - Alt Num Lanes Input 4a - Detailed Results | 4b - Summary Results 5a - Summary Report 5b - Detailed Report




1.4 A - CAP-XIN FDOT ICE FORMS - STAGE 1

Screening Evaluation

Provide a brief justification as to why each of the followin

g control strategies should be advanced or not. Justification sh

| environmental

CAP-X Outputs

Strategy

i . . to be
Control Strategy : V/ CRatio Multimodal SPICE Ranking
Select time periods analyzed in CAP-X: Score dvanced
Weekday AM Peak Weekday PM Peak 2
Two-way Stop-Controlled - - -
All-way Stop-Controlled - - -
Signalized Control 0.55 0.67 4.8
Roundabout - - -
. 0.44 (Full) 0.77 (Full)
DT AT 0.46 (Partial) 0.75 (Partial) 6.3 (Both)
Restricted Crossing U-Turn (RCUT) Signalized 0.41 0.75 6.3
Restricted Crossing U-Turn (RCUT) Unsignalized - - -
Jughandle
.56 (Full .68 (Full
Displaced Left-Turn 036/ u.) 0.68( u.) 4.8 (Both)
0.59 (Partial) 0.70 (Partial)
Continuous Green Tee - - -
Quadrant Roadway 0.40 0.55 4.4




1.4 A - CONDUCT SPICE

=S

Stage 1

Stage 2 { J [

ICE Procedure and Tools

No specific tools. Reuse Stage 2 tools or address
Stage 3 qualitative issues.

SPICE is used in both: Stage 1 and Stage 2 analyses






1.4 A - VISION AND NEED FOR THE SPICE TOOL

Safety Performance Intersection Control Evaluations (SPICE)

Safety comparisons of intersections becoming more common — ICE,
increased use of HSM in general, etc.

Challenges with HSM Implementation
= Which Crash Modification Factor (CMF) is right?
= What should the CMF be applied to (existing, another alt, etc.)?

= New Safety Performance Functions (SPFs) being produced through NCHRP
(such as 6 and 8 lane arterials/roundabouts)

Simple tool needed for safety comparisons only
= Same level of effort as CAP-X



1.4 A - SPICE TOOL OVERVIEW

* Performs predictive safety analysis of at-grade intersection alternatives/control
types and ramp terminal intersections

= Implements the methodologies of the Highway Safety Manual (HSM)
= For interchanges, only analyzes ramp terminals for diamond (D4)

* Developed with goal to be user-friendly
= Only requires data inputs readily available to the analyst
= QOption to conduct planning level analysis

* Allows simultaneous evaluation of multiple alternatives and control types
* Tool will work for vast majority of intersections
e Development of FHWA SPICE tool ongoing

* Preliminary FDOT version now available



1.4 A - SPICE TOOL OVERVIEW

PREDICTIVE
SAFETY FOR AN
ALTERNATIVE

SIMILAR TO EXISTING
CONFIGURATION
AND CRASH DATA
AVAILABLE?

SPF OF
EXISTING ANOTHER
INTERSEC- ALTERNA-

TION TIVE

APPLY SPF OF

EB
METHOD

CRASH
PREDICTION
COMPLETE /|

CRASH
PREDICTION
COMPLETE /|

CRASH \1
PREDICTION
COMPLETE /




1.4 A - SPICE - INTRODUCTION

Federal Highway Administration (FHWA)

Safety Performance for Intersection Control Evaluation Tool

Introduction

Overview

The Safety Performance for Intersection Control Evaluation (SPICE) Tool was developed to provide an
easy-to-use tool that automates the predictive safety analysis of intersections. This tool will allow
analysts conducting Intersection Control Evaluations (ICE) to be equipped with necessary safety
information during the decision-making process, without having to research a myriad of crash
modification factors (CMFs) and Safety Performance Functions (SPFs) in multiple sources. The SPICE
tool will perform a comparative predictive safety analysis of different intersection control
strategies. The results —crash frequency and severity for each alternative —will then enable safety
performance of alternatives to be considered quantitatively like traffic operations, construction
cost, maintenance cost, or other factors.

The SPICE Tool performs safety analysis of at-grade intersection forms/control types and ramp terminal
intersections of diamond interchanges. This user-friendly tool requires only data inputs that are readily
available to the analyst. In addition, the SPICE tool has an option to conduct planning level analysis,
where the tool assumes default values for data inputs that are challenging to obtain in the early stages
of a project and/or have a very minor impact on the results. The SPICE tool assumes that certain
attributes of the intersection — AADT, facility type, and number of legs —are the same for all alternatives.
If they are not, users will be required to use the tool twice to get results. The tool will not allow
simultaneous evaluation of at-grade intersections and ramp terminal intersections. For projects where
analysis of both intersections and interchanges is needed, users are required use the tool twice to get
results.

Worksheets

Project Information: Provide general project information for reference purposes only.

Definitions: Reference sheet with additional information related to inputs for the SPICE tool.

Control Strategy Selection: Choose between At-Grade or Ramp Terminal intersection types to be included in the SPICE analysis.

At-Grade Inputs: SPF and Part C CMF inputs for At-Grade intersections (hidden if Ramp Terminals are being analyzed).

Ramp Terminal Inputs: SPF and Part C CMF inputs for Ramp Terminal intersections (hidden if At-Grade intersections are being analyzed).

Calibration: Input optional override values for SPF calibration factors from locally-developed or updated information.

Results: Summary of opening year and (if applicable) design year and total project life cycle crash frequency and crash severity.

Additional Worksheets: Additional worksheets to support the underlying Macros. Not to be updated by users unless updating future tool versions.

Maintenance

Input Legend

Version: SPICE Tool 1.0
Maintained By: TBD

Contact Information: TBD

Required data entry field

Optional data entry field

Disclaimer

Disclaimers may be added, if needed.

Planning-Level Default Input

-Data entry field not used



1.4 A - SPICE: INPUTS AND CONTROL STRATEGY SELECTION

Control Strategy Selection and Inputs
Specify the Facility Level Inputs and the Control Strategies to be included in the SPICE Analysis.

Intersection Type

At-Grade Intersections

Analysis Year

Opening and Design Year

Opening Year 2020
Design Year 2040
Facility Type On Urban and Suburban Arterial

Number of Legs

4-leg

1-Way/2-Way

2-way Intersecting 2-way

# of Major Street Lanes (both directions)

6 or more

For more information on how to determine these values, see the "Definitions" worksheet

Major Street Approach Speed

Less than 55 mph

Opening Year - Major Road AADT 50,000
Opening Year - Minor Road AADT 3,500
Design Year - Major Road AADT 70,000
Design Year - Minor Road AADT 5,000

Control Strategy Include Base Intersection

Traffic Signal Yes -

Traffic Signal (Alternative Configuration) No --

Minor Road Stop No - Design Year AADT Outside of SPF Development Range
All Way Stop No --

1-Lane Roundabout No -- Opening Year AADT Outside of SPF Development Range Design Year AADT Outside of SPF Development Range
2-Lane Roundabout No -- Opening Year AADT Outside of SPF Development Range Design Year AADT Outside of SPF Development Range
Displaced Left Turn (DLT) Yes Traffic Signal

Median U-Turn (MUT) Yes Traffic Signal

Signalized Restricted Crossing U-Turn (RCUT) Yes Traffic Signal

Unsignalized Restricted Crossing U-Turn (RCUT, No Minor Road Stop

Continuous Green-T Intersection No Traffic Signal

Jughandle No Traffic Signal

Other1 No Traffic Signal *Please Select

Other 2 No Minor Road Stop *Please Select




1.4 A - SPICE TOOL OVERVIEW

At-Grade Inf rsection to include in SPICE Tool = = =l x
Traffic Signal On Rural Two Lane Highway 3leg |- - 1|SPF under development in 17-68
On Rural Multilane Highway 3leg |- - 3|SPF under development in 17-68
3leg [2x2 6 or more 7
4leg [2x2 6 or more 8
3leg |1x2 - 9
4leg |1x2 - 10
3leg [1x1 - 11
4leg |1x1 - 12
S5leg |- 13|SPF under development in 17-68
On High Speed (50+ MPH) Urban and Suburban Arterial 3leg |- - 14(SPF under development in 17-68
4leg |- - 15(SPF under development in 17-68
Sleg |- - SPF under development in 17-68
3leg [2x2 6 or more
4leg [2x2 6 or more
3leg |1x2 -
4leg [1x2 -
3leg [1x1 -
4leg |1x1 -
On High Speed (50+ MPH) Urban and Suburban Arterial 3leg |- - SPF under developmentin 17-68
4leg |- - 30|SPF under development in 17-68
All-Way Stop On Rural Two Lane Highway 4leg |- - 31|SPF under development in 17-68
On Urban and Suburban Arterial 3leg |- - 32|SPF under development in 17-68
On Urban and Suburban Arterial 4leg |- - 33|SPF under development in 17-68

Legend
Completed SPF-include in SPICETool

SPF Under Development - Include in SPICE Tool

Exclude from SPICE Tool



1.4 A - SPICE: AT-GRADE INTERSECTION INPUTS

Required

Control Strategy

Displaced Left

Median U-Turn

Input Traffic Signal

g 3 Turn (DLT) muT)
Opening Year Major Road AADT 50000 50000 50000
Opening Year Minor Road AADT Optional AADT 3500 3500 3500
Design Year Major Road AADT Overrides 70000 70000 70000
Design Year Minor Road AADT 5000 5000 5000
Number of Approaches with Left-Turn Lanes 3
Number of Approaches with Right-Turn Lanes Additional Required 1

Number of Uncontrolled Approaches with Left-Turn Lanes

Number of Uncontrolled Approaches with Right-Turn Lanes

Control Strategy
Inputs

Keep default values below here for planning-level analysis, override with actual val

ResetPlanning Inputs to Defaults

Part C CMFS
Optional For Stage 1 ICE,

Optional for Stage 1,
Required for Stage 2

Skew Angle

Lighting Present

# of Approaches Permissive LT Signal Phasing

# of Approaches Perm/Prot LT Signal Phasing

# of Approaches Protected LT Signal Phasing

Number of Approaches with Right-Turn-on-Red Prohibited

Red Light Cameras Present

Number of Major Street Through Lanes

Number of Minor Street Lanes

A yellow cell indicates

# of Major St Approaches w/ Right-Turn Channelization

the value may be used

Number of Approaches with U-Turn Prohibited

in the SPF computation

Pedestrian Volume by Activity Level

User Specified Sum of all daily pedestrian crossing volumes

Max # of Lanes Crossed by Pedestrians

Number of Bus Stops within 1000’ of Intersection

Schools within 1000’ of intersection

Number of Alcohol Sales Establishments within 1000’ of Intersection

Required for Stage 2 ICE

N/A

Yes

0

0

0

o

o|o|o|o

Low (50)

CMF - No
Inputs
Required

CMF - No
Inputs
Required

AADT Volumes for
major/minor roads for
the opening and design
years

Number of major
approaches with left-
turn or right-turn lanes

Stage 1 - Pre-filled
planning-level defaults

= Can be overridden
by analyst

Stage 2 - Detailed
information for CMF
Analysis



1.4 A - SPICE: CRASH PREDICTION OUTPUTS

* Computes predicted crashes for all selected control strategy types

* Predicted crashes are broken into “Total” and “Fatal & Injury” groups

* Ranking is based on “Fatal & Injury” crashes.

Crash Prediction Summary

Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle Rank AADT W:::;:;ediction Source of Prediction
Traffic Signal Fatargt?r:jury Zii gi 197791026 I 5 Yes Uncalibrated SPF
Displaced Left Turn (DLT) Fatangxtlarlljury gg igg 185574578 I 4 N/A CMF
. Total 6.50 7.96 152.20
Median U-Turn (MUT) Fatal & Injury 588 358 67.99 I 1 N/A CMF
B > A i
P " s w2 i




1.4 A - SPICE IN FDOT ICE FORMS - STAGE 1

Screening Evaluation

Provide a brief justification as to why each of the followin

g control strategies should be advanced or not. Justification should consider poteltial environmental

CAP-X Outputs Strategy
i . . to be
Control Strategy ___V/CRatio Multimodal | SPICE Ranki
Select time periods analyzed in CAP-X: Score Advanced
Weekday AM Peak Weekday PM Peak 2
Two-way Stop-Controlled - - - -
All-way Stop-Controlled - - - -
Signalized Control 0.55 0.67 4.8 5
Roundabout - - - -
. 0.44 (Full) 0.77 (Full)
AL T CATGE 0.46 (Partial) 0.75 (Partial) 63 (Both) 1
Restricted Crossing U-Turn (RCUT) Signalized 0.41 0.75 6.3 3
Restricted Crossing U-Turn (RCUT) Unsignalized - - - -
Jughandle 2
.56 (Full .68 (Full
Displaced Left-Turn 036/ u. ) 0.68( u. ) 4.8 (Both) 4
0.59 (Partial) 0.70 (Partial)
Continuous Green Tee - - - -
Quadrant Roadway 0.40 0.55 4.4




ICE STAGE 1 PROCESS

1.1A !
Does ICE apply to >
intersection project? :

1.2A 1.4A [ ]
Determine project purpose and need Review data and conduct preliminary
! ) analyses to screen for viable control
strategy: >
*  Conduct preliminary safety analysis
1.3A (SPICE)
Collect and identify data related to +  Determine CAP-X ranking ! :
existing conditions: «  Review environmental issues/ i 1.6B i
_ ) constraints s Stage 1 ICE form approved by 4
»  Project location \ J 1 DTOE and DDE? 1
«  Traffic data L !
+  Designyear el b !
«  Control and design vehicles 1 1.5A 1
’ [B)as!c roadwgy characteristics : More than a single viable control : 1.5B
esign speed . ! strategy identified? il I TP
Target speed (if applicable) [ [ Provide justification in Stage 1 ICE Form
Crash data
Environmental data e e e e e e e S CE EE S Y
Multimodal use and needs 1 1.6A 1
*  Roadway context classification : Stage 1 ICE form approved by :
: DTOE and DDE? :

Reference: FDOT Manual of Intersection Control Evaluation; Nov. 1, 2017; Figure 2; Page 10



1.6 A - ICE FORM APPROVAL

taard conduct sraliminare
o farviak 2 comial

134
Callectanc dentify ate eltec fo
eiating eonditons:

Project sestin

154
Mare than singe viabie conrs
i sty dentifed?

- Design saeed
+ target spes (f sopliaaslel
Erwirarmental data
alimadal use and nzeds

e classifzation i

=

R

Resolution

To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer
Project Determination,

Comments

DTOE Name (Type) Signature Date
DDE Name (Type) Signature Date







ICE STAGE 2 PROCESS

2.1A
Prepare preliminary concept
designs for viable control
strategies identified in Stage 1

2.2A

Evaluate each viable control strategy
based on:

«  Existing and design year operations

«  Safety performance (HSM analysis
with SPICE Tool)

+ Cost

«  Benefit-cost analysis (using FDOT
ICE Tool)

«  Environmental, utility, & right-of-way

impacts

Multimodal accommodations { I :]
(pedestrian, bike, & transit)

Public input T

Other appropriate factors | ===—-

A

1 1
llect additional d ded : 208 :
Collect additional data as needed to i Stage 2 ICE form approved by ]
support analysis I DTOE and DDE? ]
l 1

2.3A

More than a single control strategy
still considered viable?

o

- @
Summarize analyses in Stage 2 ICE form

and provide justification for selection of
control strategy

2.4A
Stage 2 ICE form approved by
DTOE and DDE?

-l
N - |

Reference: FDOT Manual of Intersection Control Evaluation; Nov. 1, 2017; Figure 3; Page 14




2.1 A - PRELIMINARY CONCEPT DEVELOPMENT

Signalized Restricted Crossing U-Turn N-S

Construction - $1,300,000
Design Cost - S400,000
ROW Cost - $400,000




2.1 A - PRELIMINARY CONCEPT DEVELOPMENT

Median U-Turn N-S

Construction - $1,220,000
Design Cost - $300,000
ROW Cost S400, OOO

i 5 +

h‘_

f

| SO

_,'3‘




ICE STAGE 2 PROCESS

2.1A
Prepare preliminary concept
designs for viable control
strategies identified in Stage 1

2.2A

Evaluate each viable control strategy
based on:

+  Existing and design year operations

«  Safety performance (HSM analysis
with SPICE Tool)

+ Cost

+  Benefit-cost analysis (using FDOT
ICE Tool)

»  Environmental, utility, & right-of-way

impacts

Multimodal accommodations { I [:]
(pedestrian, bike, & transit)

«  Publicinput T
= Other appropriate factors || = j=====

I 1

llect additional d ded : 248 :
Collect additional data as needed to i Stage 2 ICE form approved by I
support analysis 1 DTOE and DDE? !
1 1

2.3A

More than a single control strategy
still considered viable?

o

- @
Summarize analyses in Stage 2 ICE form

and provide justification for selection of
control strategy

2.4A
Stage 2 ICE form approved by
DTOE and DDE?

-l
N - J

Reference: FDOT Manual of Intersection Control Evaluation; Nov. 1, 2017; Figure 3; Page 14
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Stage 1

Stage 2

Stage 3

ICE PROCEDURE

21A
Prepare preliminary concept
designs for viable control
strategies dentified in Stage 1

22A
Evsluate aach viable contrel strategy
based on;

* Existing and design year operations
+ Safety performance {HSM analysis
with SPICE Tool)

Benefit-cast analysis (using FOOT
ICE Tooly
Environmental, utifty, & rigt-of way
impacts

+ Mullimodal

(pedestrian, bike, & ransit)
+ Publicinpul
+ Other appropriate factors

Collect adiitional data o5 nested to
support analysis

More than a single control strategy
onsidered visble?

No specific tools. Reuse Stage 2 tools or address

qualitative issues.

Summanze analyses i1 $1age 2 1CE form
end provide justification for selection of
ontrol strategy



TOOLS

SYNCHRO




2.2 A - SYNCHRO DEFAULT VALUES

* Library of SYNCHRO default files

* Review of documents for Florida SYNCHRO practice:

3
<0475 S
%300 _
in 51,2007 000> Y
Main St 350 i

n

@

S

w

*190 <2425

5,300

p 300
= 900>

= FDOT Traffic Analysis Handbook (March 2014)
= FDOT 2013 Quality/Level of Service Handbook

= |Include proper default signal phasing and saturation flow

l_
=
(@]
o
£
[1v]
[ab]
=
PN w
= -0 <2375
w -'. 29 #T7H <2375
O 45
==\ - - - - :-:-:-:%:--= = = - - :=:=:°=19
8ol i r i gg
20w il 5 Main St Mg St
o
-— T
LANE SETTINGS = Y | ¥ * Ve ST Y
EBL EET EER WEL WEBT WEHR MBL MHER MBRZ | SWwil2  Swil SR
Lares and Sharing [HRL] *‘P’ F F ‘i
Traffic Yolume [wph] 1] 950 200 1] a a 1] a 250 1] 300 a
Future Yolume [vph] 1] 950 200 1] a a 1] a 250 1] 0o a
Street Mamea Side 5t
Link. Distance (i) — 150 — — 428 — :ral — — — 167 —
Link Speed [mph) — i — — i — an — — — i —
Set Artenal Mame and Speed — EB — — 'wh — | NB — — — S —
Travel Time [g] — 3.4 — — 9.7 — 153 — — — 38 —
|deal Satd. Flow [wphpl] 1950 1950 1950 1950 1950 1950 1950 1950 1950 1950 1950 1950




Model Parameter

Peak Hour Factor (PHF)

Base Saturation Flow Rate
(passenger cars per hour
per lane, pcphpl)

Lane Utilization Factor

Heavy Vehicle Proportion

Default
SYNCHRO Value

0.92

1,900 pcphpl

Varies depending
on the number of
lanes and lane

type

2%

2.2 A - ADJUSTED SYNCHRO DEFAULT VALUES

FDOT Recommended Value

Conceptual planning and preliminary engineering
levels of analyses may use a PHF of 1.0

1,950 pcphpl on arterials and other interrupted flow
facilities

Default lane utilization factors should be overridden
with field measurements when more vehicles use one
lane group than the other

As demand approaches capacity, lane utilization
factors that are closer to 1.0 may be used

Heavy vehicle percentages should be calculated based
on the existing turning movement counts data. In
absence of counts data, guidelines provided in the
HCM-based Tools should be used

Value Used in SYNCHRO

1.0 per Quality/Level of
Service Handbook — also
consistent with the CAP-X
assumptions

1,950 pcphpl per
Quality/Level of Service
Handbook

Default factors were used in
the model

Default 2% was used



SYNCHRO INNOVATIVE INTERSECTION TEMPLATES: VISION AND NEED

Stage 2 tool for more detailed operational analysis of alternative intersections

Need for SYNCHRO templates
= Modeling alternative intersections in SYNCHRO can be challenging

= Developing SYNCHRO files on a case-by-case basis is time consuming and prone to
error

= Need for a consistent modeling approach for fair comparisons

Designed to be quick and easy to use tool
= Default SYNCHRO files requiring limited data inputs
= Parameters consistent with HCM 6% Edition and FDOT recommendations

Flexible enough to accommodate all intersection alternatives and various
geometries



2.2 A - ALTERNATIVE INTERSECTION ANALYSIS IN HCS

* The latest release of HCS (Release 7.2.1) includes only MUT, RCUT, and DLT,
not all the alternative intersections

* Modeling everything in one platform (e.g., SYNCHRO) provides consistency
across results

* The ICE tool has worksheets for computing MUT and Signalized RCUT delay from
SYNCHRO outputs in manner consistent with HCM 6t Edition

* Modeling alternative intersections in HCS is complicated and creates
challenges



2.2 A - SYNCHRO TEMPLATES OVERVIEW

* Median U-Turn (MUT)

e Restricted Crossing U-Turn
(RCUT)

* Unsignalized
» Signalized
* Expanded to corridors

 RCUT

* Jug-handle

* Displaced Left Turn (DLT)
* Continuous Green T | Soso0 2700
* Quadrant Roadway o

* Diverging Diamond
Interchange (DDI)




2.2 A - SYNCHRO TEMPLATES: BASIC REQUIRED INPUTS

(LANE CONFIGURATIONS)

* Lane configurations

= Number of lanes, storage length, link speed, channelized right turn, etc.

*(05G
. «00¢

LANE SETTINGS ALl N e A th A M <
EEL EBT EBR [ WBL wWBT WBR | NBEL NBT NBER | SBL  SET SER

Lanes and Sharing #RL) M - 4 4

Traffic *olurme fph) i i i 0 rauu 360 i 450 i i 300 550
Future Volurme fvph) ] 0 0 0 1800 360 0 450 0 0 300 550
Street Name ain M kain M Side 5t

Link Distance (ff) — [<ga1] — — <11} — — 100 — — 500 —
Link Speed (mph) - 55 - - I - - 40 - - 40 -
Set Arterial Name and Spe -EB | - —-wB | - -NB_ | - -8B | -
Travel Time (s) - 8.2 - — 8.2 — - 1.7 — - 8.5 -
Ideal Satd. Flow fwphpl) 1950 1950 1950f 1950 1950 1950[ 1950 1950 1950f 1950 1950 1950
Lane Width ift) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) — 0 — — 0 — — 0 — — 0 —
Area Type CBD - 0O - - 0O - - O - - 0O -
Storage Length iff) 0 — 1] 1] — 200 1] — 1] 0 — 260
Storage Lanes (#) - — - — - 1 - - — - — 1
Right Turn Channelized — — — —  Mane — —  Maone




2.2 A - SYNCHRO TEMPLATES: BASIC REQUIRED INPUTS

(SIGNAL TIMING)

e Signal Timing (modeled as clustered or stand-alone intersections)

= Splits, yellow and all-red times, pedestrian intervals, right-turn-on-red, minimum
and maximum green intervals, etc.




2.2 A - DEALING WITH INTERSECTION ORIENTATION

28 Merge Template

= Map view \ ¥ & & FviewPorts

Q & <“EsSelectint. [ Templates ~ _ g,
Transform Map

Zoom View ) i i
Use this function to change the map's coordinate systern. Push
CANCEL now if vou don't want to do this

2 Select Background

Mapping

Base Point, Old Coordinates X, % (east, north):
[10388 | [11005

Mew Coordinates % ' (east north):
[10388 | [17005

Scale Factar, multiply distances about base point:

Fotate Map, degrees clockwise around base point:

270]




2.2 A - RCUT DELAY OVERVIEW

 Signalized Restricted Crossing U-Turns (RCUTs) can be analyzed in SYNCHRO
e Limitations: SYNCHRO doesn’t know you’re modeling an RCUT
e Assumes it is a network of 4 separate signals

* FDOT ICE tool provides a worksheet to overcome this limitation
* User enters lane group delay outputs from each intersection’s SYNCHRO report
* User enters travel speed and distance to crossovers to account for out of direction travel

* FDOT ICE tool computes single delay value for signalized RCUT consistent with HCM 6t
Edition (with assumed coordination of signals)
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2.2 A - SYNCHRO INNOVATIVE INTERSECTION TEMPLATES: RESULTS

e Custom delay input sheets from SYNCHRO to ICE tool
= Converts movement delays (e.g., from SYNCHRO) to a single intersection delay
= QOptional specification of weekend peak delays

Use this sheet to enter the delay information for a
RCUT N-S Signalized RCUT with the major street running North-
South. (Requires turning movement count demand inputs)

Distance to

|:|User must enter value on this sheet Northern Crossover

Southern  Northern \
Crossover Crossover Q
Distance from main intersection to: 700| 900|

Free-flow speed on major street: 45 Distance to
Southern Crossover

oA

*Volumes are computed based on values entered in DemandCounts and Exhibit 6-2 of FHWA RCUT Guide

Opening Year AM Peak Opening Year PM Peak Opening Year Weekend Peak
Intersection 1 SB Thru NB U-Turn Intersection 1 SB Thru NB U-Turn Intersection 1 SB Thru NB U-Turn
Volume 1316| 23 Volume 2379 25 Volume 0 0
Delay 2.4| 16.7 Delay 5.3 34.2 Delay

Intersection 2 NB Left NB Thru NB Right WBRight |Intersection 2 NB Left NB Thru NBRight WBRight |Intersection 2 NB Left NB Thru NB Right  WB Right
Volume 41 1976 8| 81|Volume 68| 1834 30 64|Volume 0| 0| 0 0|
Delay 35.1] 6.1 27| 25|Delay 22.4] 2.4 0.1 37.7|Delay

Intersection 3 SB Left SB Thru SBRight EBRight [Intersection 3 SBLeft SB Thru SBRight EBRight [Intersection 3 SB Left SB Thru SBRight  EBRight

Volume 39 1235 65, 158(Volume 101 2146 157| 299(Volume 0 0 0 0
Delay 23.7, 4.7 2.5 24.2|Delay 53.2 9.7 3.8| 47.9|Delay

Intersection 4 NB Thru SB U-Turn Intersection 4 NB Thru SB U-Turn Intersection 4 NB Thru SB U-Turn

Volume 1910| 115 Volume 1707 225 Volume 0 0

Delay 6.8| 24.2 Delay 9.2 32.6| Delay




2.2 A - TWSC DELAY

* In a typical traffic study, delay of the critical movement is reported
* Critical movement = lane group with highest delay

* Prevents major street through movements with zero delay from “hiding” a low volume,
high delay movement in an average

* For life cycle cost analysis considering every vehicle, average delay is
needed

* FDOT ICE tool has a feature for computing this in cases when software does not provide
it
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Used in typical traffic study (assumes Used in life cycle cost analysis

southbound left has highest delay)



2.2 A - ICE FORM STAGE 2

Operational Analysis

Summarize the results of the peak hour analysis performed for each control strategy. Select analysis year based on guidance in the ICE procedures document.

Design Vehicle

Opening Year

Interstate Semitrailer (WB-62)

JControI Vehicle

Interstate Sem

itrailer (WB-62)

Analysis Year

Analysis Year

1
Control Strategy Peak Hour Analyzed 7:30- 8:30 AM I peak Hour Analyzed 4:30-5:30 PM
LOS Delay (sec.) hIl queues accommodated? ! LOS Delay (sec.) All queues accommodated
Signalized Control C 20.1|YES ! C 28.9 YES
Median U-Turn A 12| YES ; A 14.5 YES
Restricted Crossing U- A 14] YES : A 20.5) YES
i
____________________________________________________ e
Design Year
Analysis Year 2040 1 Analysis Year 2040
Control Strategy Peak Hour Analyzed 7:30- 8:30 AM | Peak Hour Analyzed 4:30-5:30 PM
LOS Delay (sec.) Il queues accommodated? LOS Delay (sec.) All queues accommodated
Signalized Control C 22.2 YES D 35.4] YES
Median U-Turn A 12.1 YES A 23.2 YES
Restricted Crossing U- A 21.8] YES B 49.4 NO
______________________________________ e b
Provide any additional
discussion necessary
regarding the results of the
operational analysis:
Costs

acquisitions, construction,

and a contingency.

Remaining cognizant of the current level of detail of each control strategy's conceptual design, provide a cost estimate for each. You may want to include costs for preliminary engineering, required right-of-way

Control Strategy ROW Cost ($) Design & Construction Cost| Control Strategy ROW Cost (S) Design & Construction Cost ($)
Signalized Control S0 $0:
Median U-Turn $1,220,000 $300,000]
Restricted Crossing U-Turn (RCUT) Signalized $1,300,000) $400,000!




stage1 ([0

Stage 2 { } [ ] [

ICE Procedure and Tools

No specific tools. Reuse Stage 2 tools or address
Stage 3 qualitative issues.

SPICE is used in both: Stage 1 and Stage 2 analyses






2.2A - SPICE: BASIC INPUTS AND CONTROL STRATEGY SELECTION

Control Strategy Selection and Inputs
Specify the Facility Level Inputs and the Control Strategies to be included in the SPICE Analysis.

Intersection Type

At-Grade Intersections

Analysis Year

Opening and Design Year

Opening Year 2020
Design Year 2040
Facility Type On Urban and Suburban Arterial

Number of Legs

4-leg

1-Way/2-Way

2-way Intersecting 2-way

# of Major Street Lanes (both directions)

6 or more

For more information on how to determine these values, see the "Definitions" worksheet

Major Street Approach Speed

Less than 55 mph

Opening Year - Major Road AADT 50,000
Opening Year - Minor Road AADT 3,500
Design Year - Major Road AADT 70,000
Design Year - Minor Road AADT 5,000

Control Strategy Include Base Intersection

Traffic Signal Yes -

Traffic Signal (Alternative Configuration) No --

Minor Road Stop No -- Design Year AADT Outside of SPF Development Range
All Way Stop No -

1-Lane Roundabout No - Opening Year AADT Outside of SPF Development Range Design Year AADT Outside of SPF Development Range
2-Lane Roundabout No -- Opening Year AADT Outside of SPF Development Range Design Year AADT Outside of SPF Development Range
Displaced Left Turn (DLT) No Traffic Signal

Median U-Turn (MUT) Yes Traffic Signal

Signalized Restricted Crossing U-Turn (RCUT) Yes Traffic Signal

Unsignalized Restricted Crossing U-Turn (RCUT, No Minor Road Stop

Continuous Green-T Intersection No Traffic Signal

Jughandle No Traffic Signal

Other1 No Traffic Signal *Please Select

Other2 No Minor Road Stop *Please Select




2.2A - SPICE STAGE 2: AT-GRADE INTERSECTION INPUTS

Required

Control Strategy

Input

Traffic Signal

Median U-Turn

Signalized RCUT

(MuT)
Opening Year Major Road AADT 50000 50000 50000
Opening Year Minor Road AADT Optional AADT 3500 3500 3500
Design Year Major Road AADT Overrides 70000 70000 70000
4
Design Year Minor Road AADT 5000 5000 5000

Number of Approaches with Left-Turn Lanes

Number of Approaches with Right-Turn Lanes

Number of Uncontrolled Approaches with Left-Turn Lanes

Number of Uncontrolled Approaches with Right-Turn Lanes

Additional Required

Control Strategy
Inputs

Keep default values below here for planning-level analysis, override with actual values for full HSM Analysis

Reset Planning Inputs to Defaults

Part C CMFS
Optional For Stage 1 ICE,

Optional for Stage 1,
Required for Stage 2

Skew Angle

Lighting Present

# of Approaches Permissive LT Signal Phasing

# of Approaches Perm/Prot LT Signal Phasing

# of Approaches Protected LT Signal Phasing

Number of Approaches with Right-Turn-on-Red Prohibited

Red Light Cameras Present

Number of Major Street Through Lanes

Number of Minor Street Lanes

# of Major St Approaches w/ Right-Turn Channelization

Reauired for Stage 2 ICE

N/A

No

A yellow cell indicates
the value may be used

Number of Approaches with U-Turn Prohibited

in the SPF computation

o|o|N|o

Pedestrian Volume by Activity Level

Low (50)

User Specified Sum of all daily pedestrian crossing volumes

Max # of Lanes Crossed by Pedestrians

Number of Bus Stops within 1000’ of Intersection

Schools within 1000’ of intersection

No

Number of Alcohol Sales Establishments within 1000’ of Intersection

CMF - No
Inputs
Required

CMF - No
Inputs
Required

AADT Volumes for
major/minor roads for
the opening and design
years

Number of major
approaches with left-
turn or right-turn lanes

Pre-filled planning-
level defaults

= Can be overridden
by analyst



2.2A - SPICE: ROUNDABOUT CMF INPUTS

Control Strategy
Input Traffic Signal Ro:r;::::out
Roundabout CMF Inputs
Inscribed Circle Diameter (ft) | |
Leg 1 (Major Leg #1) Leg 1 (Major Leg #1)
Opening Year Entering AADT 25,000
Leg has Right-Turn Bypass No
# of Access Points within 250’ of Yield Line
Entering Width (ft) 34
# of Entering Lanes 2
# of Circulating Lanes 2
Leg 2 (Major Leg #2) Leg 2 (Major Leg #2)
Opening Year Entering AADT 25,000
Leg has Right-Turn Bypass No
# of Access Points within 250’ of Yield Line
Entering Width (ft) 34
# of Entering Lanes 2
# of Circulating Lanes 2
Leg 3 (Minor Leg #1) Leg 3 (Minor Leg #1)
Opening Year Entering AADT 1750
Leg has Right-Turn Bypass No
# of Access Points within 250' of Yield Line
Entering Width (ft) 24
# of Entering Lanes 2
# of Circulating Lanes 2
Leg 4 (Minor Leg #2) Leg 4 (Minor Leg #2)
Opening Year Entering AADT 1,750
Leg has Right-Turn Bypass No
# of Access Points within 250' of Yield Line
Entering Width (ft) 24
# of Entering Lanes 2
# of Circulating Lanes 2




2.2A - SPICE STAGE 2: ROUNDABOUT CMF INPUTS

licable Ranges
User Input Variable Units Definition = - rg —
Range for: |I.uwer Limit |Upper Limit
Control Strategy Selection
Yumber of Major Street Lanes lanes |Number of lanes on the major street (both directions - does not include turn lanes) - | - |
At-Grade Intersection Inputs
Viajor/Minor Road AADT veh/day Averagn]z annual daily traffic (AADT) volume for the major and minor street appreaches (see table for See table starting in column | {to the right).
ranges).
Intersecting angle between major street and minor street approaches (hover cursor for graphical
skew Angle degrees = ! Pe { for graphical
representation)
Yumber of Major Street Through Lanes lanes |Number of through lanes on the major street (both directions - includes shared through lanes)
Yumber of Minor Street Lanes lanes |Number of lanes on the miner street (both directions - does net include turn lanes)
Inscribed Circle Diameter feet Roundabout 90 160
Jpening Year Entering AADT veh/day Roundabout See Table in Column O
_eg has Right-Turn Bypass yes/no Roundabout
4ccess Point within 250° of Yield Line = Roundabout 1] B
Spterimo W faotr o - E EV
Number of Entering Lanes lanes |[Number of lanes entering a leg of the roundabout {hover cursor for grophical representation).
Wumber of Circulating Lanes lanes  |Number of lanes circulating a leg of the roundabout (hover cursor for graphicol representation) .
Ramp Terminal Intersection Inputs
Zrossroad - References the major street of the ramp terminal intersection (i.e,, the non-ramp terminal legs)
o
Zrossroad AADT - Inside Leg veh/day |AADT volume of the crossroad leg located between the two ramp terminals of the interchange
q
Crossroad AADT - Qutside Leg veh/day [AADT volume of the crossroad leg located outside of the interchange =
q
Ramp AADT - Exit veh/day [AADT volume of the exit ramp
; £
Ramp AADT - Entrance veh/day |AADT volume of the entrance ram - L
P resy P Signalized 0 31,000
Skew angle equals 90 minus the intersection angle (in degrees) (hover cursor for graphical
txit Ramp Skew Angle degrees = % e = g for graphical Stop-Cantrolled 0 70
reEpresentation ).
Any ramp that has a fourth leg that: (1) is a public street serving two-way traffic and (2] intersects
*resence of Non-Ramp Public Street Leg yes/no |with the crossroad at the terminal. At most ramp terminals, the public street leg will be on the
opposite side of the crossroad from the exit ramp.
T . . . Stop-Cantrolled 1 2

Introduction Project Information | Definitions I Control Strategy Selection At-Grade Inputs Calibration Historical Results



2.2A - SPICE STAGE 2: ROUNDABOUT ENTRY LANES




2.2A - SPICE STAGE 2: ROUNDABOUT CIRCULATING LANES




2.2A - SPICE: CMF SPECIFICATION AND OPTIONAL LOCAL CALIBRATION

* Crash Modification Factors (CMFs) used when Safety Performance Functions
(SPFs) are unavailable

* Traffic signal is the base condition.

Local CMFs
Optional - Override default CMFs with locallly-developed or new CMFs

Control Type of Crashes Default CMF Optionall User Use Value
Override
Displaced Left Turn (DLT) Total 0.88 0.88
Fatal-Injury 0.88 0.88
Median U-Turn (MUT) Total 0.85 0.85
Fatal-Injury 0.70 0.70
Signalized Restricted Crossing U-Turn (RCUT), also known Superstreet Total 0.85 0.85
Fatal-Injury 0.78 0.78
Unsignalized Restricted Crossing U-Turn (RCUT), also known as J-Turn Total 0.65 0.65
Fatal-Injury 0.46 0.46
Continuous Green-T Intersection Total 0.96 0.96
Fatal-Injury 0.85 0.85
Jughandles Total 0.74 0.74
Fatal-Injury 0.74 0.74
Crossover Traffic Signal (of Diverging Diamond Interchange) Total 0.67 0.67
Fatal-Injury 0.59 0.59

e CMFs can be overridden with local values

 FDOT intersection calibration factors are included but can be overridden.



2.2A - SPICE: HISTORICAL CRASH DATA

e Empirical Bayes (EB) Analysis — recommend to use min. of 5 years crash data
* Existing intersection must be signalized or minor road stop

* Only applies EB to intersections with CMFs — DLT, MUT, RCUT not Roundabout

Historical Crash Data Input

Note: In order to use Empirical Bayes (EB), the historical intersection type must be a traffic signal or a minor road stop. Additionally, this alternative must be selected to be
included in the analysis, and the historical intersection specified below. Up to 10 years of historical data can be used to perform the EB adjustment.

Is historical crash data
Yes
available?
Number of years available: 5 (Up to 10) First Year Data is available: 2011
Historical Intx Type: 45G
. . Year
Historical Crash Counts ™=, T 5012 | 203 | 2014 | 2015 — _ ~ — _ Total
Total 43 49 44 30 60 -- -- -- -- -- 226
Combined |Fatal/Injury 13 9 9 8 17 56
PDO 30 40 35 22 43 170
Single- I:’::Il/lnjury
Vehicle
PDO
Multiple- Total -
Vehicle Fatal/Injury
PDO
Veh-Ped |[Fatal/Injury 1 2 0 1 0 4
Veh-Bike |Fatal/Injury 1 0 0 0 0 1
Total All 45 51 a4 31 60 -- -- -- -- -- 231




2.2A - SPICE: CRASH PREDICTION OUTPUTS

* Computes predicted crashes for all selected control strategy types

* Predicted crashes are broken into “Total” and “Fatal & Injury” groups

* Ranking is based on “Fatal & Injury” crashes.

Crash Prediction Summary

AADT Within Prediction

Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle Rank e Source of Prediction
Total 34.40 41.78 801.74
Traffic Si | i
RIS Fatal & Injury 8.51 10.57 200.74 3 Yes Uncalibrated SPF w/ EB
Total 29.24 35.52 681.48
Median U-Turn (MUT
(MUT) el & Injury 5.96 7.40 140.52 1 N/A CMF
Total 29.24 35.52 681.48
Signalized RCUT
. Fatal & Injury 6.64 8.24 156.58 2 N/A CMF
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Stage 1

Stage 2

Stage 3

ICE PROCEDURE

21A
Prepare preliminary concept
designs for viable control
strategies dentified in Stage 1

22A
Evsluate aach viable contrel strategy
based on;

* Existing and design year operations
+ Safety performance {HSM analysis
with SPICE Tool)

Benefit-cast analysis (using FOOT
ICE Tooly
Environmental, utifty, & rigt-of way
impacts

+ Mullimodal

(pedestrian, bike, & ransit)
+ Publicinpul
+ Other appropriate factors

Collect adiitional data o5 nested to
support analysis

More than a single control strategy
onsidered visble?

No specific tools. Reuse Stage 2 tools or address

qualitative issues.

Summanze analyses i1 $1age 2 1CE form
end provide justification for selection of
ontrol strategy



TOOLS

FDOT ICE TOOL




VISION AND NEED FOR THE FDOT ICE TOOL

e Stage 2 tool for financial analysis of intersection alternatives

* Needed inputs for life-cycle cost analysis
= Safety - SPICE
= Vehicular delay — SYNCHRO, VISSIM, HCS, SIDRA, etc.
= Design, construction, right-of-way, and operating costs

» Conducts benefit-cost / net present value analysis

* Designed to be quick and easy to use — hour(s) not day(s)
= Limit data inputs to readily available or computable values
= Utilize information of previous stages of ICE analysis (e.g., SPICE tool)

* Flexible enough to accommodate all intersection alternatives



2.2 A - FDOT ICE TOOL OVERVIEW

Operational

Analysis T BENEFIT
(Synchro / SIDRA) CALCULATIONS
Opening and Design Years
} Multiple Control Strategies

—

Costs COST CALCULATIONS

- ROW Life Cycle of 20 and 100 Years
» Construction & Design
* Default Operations Costs




2.2 A - FDOT ICE TOOL OVERVIEW

* Based on the NCHRP 3-110 Life Cycle Cost Estimation Tool (LCCET)
= Macro-powered Excel spreadsheet

* Includes Florida hourly, daily, and monthly volume profiles for operational
life-cycle cost analysis

= Peak hour volumes are scaled to every hour of a project’s lifespan
= Defaults for urban vs rural, different functional classifications

* Major FDOT customizations
= Simplified and improved input sheets

= Local default values where applicable for monetized performance measures
* Florida-specific volume profiles



Introduction

2.2 A - FDOT ICE TOOL: STRATEGIES SELECTION

Enter peak period
begin and end times:

Select Analysis Basis:

Select facility type:

Specify total volumes
or turning counts?

AM peak hour volume

PM peak hour volume

Weekend peak hour
volume:

Average annual auto
occupancy

Average annual %
trucks

Open Year Design Year
Operating Cycle 2020 2040
Peak Hour Start From To
AM peak 7:00 AM 8:00 AM
PM peak 4:00 PM 5:00 PM
Weekend peak 10:00 AM 11:00 AM
Specific Day/Month |T| Weekday Count:
Weekend Count:
16 - Urban Minar Arterial [+

Show/Hide Detailed

Tuesday, April 12, 2016

Enter dates as "mm/dd/yyyy"

Demand Profiles
Enter dates as "mm/dd/yyyy"

(Select from drop-

Turning Counts
down menu) -
At-Grade Control Strategies |
de ShartNamao inti
Enter the turning movement counts in the DemandCounts Control # | Indlu - - Dascription
worksheet for the peak hours. If data is not available for the 1 B dilieletap Minor Road Stop
2 No AllStop All Way Stop
weekend peak hour please leave blank. — e
3 Yes TrafficSignal Traffic Signal
- 4 No TrafficSignal Alt  |Traffic Signal (Alt.)
., — - 5 No Roundabout Roundabout
— Opening Design 6 No DLT Displaced Left Turn (DLT)
2020 2040 7 Yes MUT Median U-Turn (MUT)
X 8 Yes SignalRCUT Signalized Restricted Crossing U-Turn (RCUT)
Irlizpaan 4 9 No UnsignalRCUT nsignalized Restricted Crossing U-Turn (RCUT)
10 No GreenT Continuous Green-T Intersection
h/h 3,465 4,713
veh/hr 11 No Jughandle Jughandle
veh/hr 4,449 6,014 12 No Quadrant Itx Quadrant Roadway Intersection
13 No Otherl Other 1
veh/hr 14 No Other2 Other 2
P
assengers per 10 10
vehicle
Press the "Setup Worksheets" button to create hidden worksheets that
Setup Worksheets
Average % 3.1% 3.1% compute performance measures for each selected control strategy.
OrganizationInformation I Alternatives_MasterList I DemandCounts DemandProfiles CostParameters Delay RCUT MS TWSC_Delay MUT MS Outputs




2.2 A - FDOT ICE TOOL: FLORIDA DEMAND PROFILES

 Demand Profiles — Florida Daily & Monthly values by functional classification

MNote: All charts illustrating volume profiles are shown to right of Column "R"

Review Daily Profile or 04 - Rural . . 14- Urban 17 - Urban
Override Values: Principal 06 - Rural 07 - Rural Major 08 - Rural Minor L. . 16 - Urban i
. . , Principal Arterial| | . Major
Arterial -- Minor Arterial Collector Collector Minor Arterial
-- Other Collector
Day of Week Other
Chart shown at right |Monday 88.2% 80.6% 90.2% 79.9% 75.6% 75.1% T7A4.7%
Tuesday 97.9% 93.3% 96.3% 97.8% 101.3% 101.1% 101.7%
Wednesday 97.6% 102.2% 98.7% 106.1% 105.5% 106.8% 107.2%
Thursday 99.1% 103.2% 99.5% 103.8% 106.7% 107.3% 108.3%
Friday 102.6% 105.7% 102.4% 105.9% 107.3% 107.8% 108.0%
Saturday 114.3% 113.4% 112.6% 110.8% 111.2% 111.8% 109.9%
Sunday 100.1% 96.6% 100.2% 95.7% 92.4% 90.2% 90.1%
Review Monthly Profile Functional Class
0 ide val : 04 - Rural ) ) 14 - Urban 17 - Urban
oriverride values Month . 06 - Rural 07 - Rural Major 08 - Rural Minor L . 16 - Urban .
Principal . . Principal Arterial| | . Major
) Minor Arterial Collector Collector Minor Arterial
Arterial -- -- Other Collector
Chart shown at right |January 92.5% 93.2% 95.7% 92.7% 98.3% 94.0% 101.7%
February 101.0% 102.6% 105.7% 102.3% 104.8% 103.1% 113.0%
March 107.1% 105.9% 110.6% 109.9% 107.1% 107.6% 113.5%
April 103.6% 103.8% 106.7% 105.2% 103.9% 100.6% 110.5%
May 103.2% 103.6% 103.1% 101.8% 98.0% 98.7% 102.7%
June 102.5% 101.0% 100.5% 95.4% 97.6% 95.0% 90.7%
July 100.2% 101.0% 97.7% 92.3% 96.2% 96.1% 89.5%
August 94.7% 98.3% 91.0% 94.6% 96.6% 96.9% 93.9%
September 94.5% 98.6% 89.2% 94.3% 96.1% 97.0% 94.7%
October 100.5% 100.6% 102.7% 100.6% 99.6% 102.5% 95.2%
Movember 101.5% 94.7% 98.9% 104.6% 101.2% 104.8% 96.9%
December 98.7% 96.9% 98.3% 106.4% 100.3% 103.5% 97.8%

Introduction OrganizationInformation Alternatives_MasterList DemandCountsI DemandProﬁIesI CostParameters Delay RCUT MS TWSC_Delay MUT MS Outputs




2.2 A - FDOT ICE TOOL: FLORIDA DEMAND PROFILES

 Demand Profiles — Florida Weekday hourly values by functional classification

* Weekend values also available

Review Weekday Hourly
Demand Profile or
Override Values:

Chart shown at right

Introduction

Functional Class
Category Hour Starting TR . . : 18- Urbon .
.. 06 - Rural Minor 07 - Rural Major 08 - Rural Minor .. 16 - Urban 17 - Urban Major
Principal . Principal . .
i Arterial Collector Collector i Minor Arterial Collector
Arterial -- Arterial --

Weekday 12:00 AM 0.7% 0.5% 0.5% 0.4% 0.8% 0.6% 0.5%
1:00 AM 0.5% 0.3% 0.3% 0.2% 0.5% 0.4% 0.3%
2:00 AM 0.4% 0.3% 0.3% 0.2% 0.4% 0.3% 0.2%
3:00 AM 0.6% 0.4% 0.3% 0.2% 0.4% 0.3% 0.2%
4:00 AM 1.1% 0.9% 0.8% 0.6% 0.7% 0.5% 0.4%
5:00 AM 2.5% 2.3% 2.0% 1.8% 1.7% 1.5% 1.1%
6:00 AM 4.8% 4.9% 4.3% 5.9% 4.2% 3.8% 3.6%
7:00 AM 6.2% 6.9% 6.2% 8.6% 6.4% 6.2% 6.8%
8:00 AM 5.7% 5.8% 5.7% 7.0% 6.3% 6.2% 6.7%
9:00 AM 5.5% 5.6% 5.8% 5.0% 5.6% 5.6% 5.7%
10:00 AM 5.8% 5.8% 6.2% A 7% 5.6% 5.7% 5.6%
11:00 AM 6.1% 6.2% 6.5% A 7% 5.9% 6.1% 6.0%
12:00 PM 6.2% 6.4% 6.7% 4.8% 6.3% 6.5% 6.4%
1:00 PM 6.3% 6.4% 6.7% 5.3% 6.3% 6.5% 6.4%
2:00 PM 6.6% 6.9% 7.0% 5.8% 6.6% 6.8% 6.8%
3:00 PM 7.2% 7.7% 7.5% 7.0% 7.1% 7.4% 7.4%
4:00 PM 7.8% 8.0% 7.8% 8.9% 7.5% 7.8% 8.0%
5:00 PM 7.8% 8.0% 7.9% 10.2% 7.6% 7.9% 8.4%
6:00 PM 5.8% 5.6% 5.8% 7.3% 6.0% 6.1% 6.3%
T:00 PM 4.1% 3.9% 4.1% 4.2% 4.4% 4.5% 4.4%
8:00 PM 3.1% 2.9% 3.0% 3.0% 3.5% 3.5% 3.4%
9:00 PM 2.4% 2.1% 2.1% 2.0% 2.8% 2.8% 2.6%
10:00 PM 1.7% 1.4% 1.5% 1.3% 2.1% 1.9% 1.7%
11:00 PM 1.1% 0.9% 1.0% 0.8% 1.4% 1.2% 1.1%

OrganizationInformation Alternatives_MasterList DemandCounts I DemandProfiles I CostParameters Delay RCUT MS TWSC_Delay MUT MS Outputs




2.2 A - FDOT ICE TOOL: DELAY

* AM and PM peak delay inputs

Required for opening and design years

= QOptional specification of weekend peak

multiple intersection SYNCHRO output sheets

Optional worksheets for aggregating a single delay value for MUTs, RCUTs, TWSC from

Opening Year

Design Year
At-Grade Intersections Average vehicle delay Average vehicle delay
Control Strategy Delay Type Units AM peak PM peak Weekend peak AM peak PM peak Weekend peak
Traffic Signal Single Input Single Input sec/veh 20.1 28.9 22.2 35.4
. Select
Median U-Turn (MUT) Worksheet (N-S) sec/veh 12.0 14.5 12.1 23.2
Input Type
. . . ) Select
Signalized Restricted Crossing U-Turn (RCUT) Worksheet (N-S) sec/veh 14.0 20.5 21.8 49.4
Input Type
Introduction OrganizationInformation Alternatives_MasterList DemandCounts

DemandProfiles

CostParameters RCUT NS

TWSC_Delay

MUT NS

Qutputs




RCUT N-5

2.2 A - FDOT ICE TOOL: DELAY WORKSHEET

Use this sheet to enter the delay information for a

signalized RCUT with the major street running Morth-

South. (Requires turning movement count demand inputs)

|:| Uzer must enter value on thizs sheet

Jistance from main intersection to:
“ree-flow speed on major street:

Sauthermn

Crossover Crossower

Marthern

o0

500]

45

"Valumes are computed bazed on values entered in DemandCounts and Exhibit 5-2 of FH'WA BCUT Guide

[Distance to

Northern Crosioves

Digtance 10

Scartherm Crosscver

DOpening Year AM Peak Opening Year PM Peak Opening Year Weekend Peak

Intersection” SE Thra MBEL-Turn Intersection ” SE Thru NBL-Turn Intersection” SE Thra ME U-Turm
WYalume 1316 23 Valume 2373 25 Valume 0 0
Delay 2.4 6.7 Delay 5.3 ad.2 Delay
Intersection: MELeft  METhra  MERight ‘WEPRight (loterzection: NEBLeft  NBThra  NERight ‘WBRight |lotersection: MELeft  METhru  MERight ‘B Right
VYaolume 41 1376 [i] 81| Volume i} 1834 30 64 | Yolume 0 0 0 0
Delay 351 E.1 27 25| Delay 224 24 0.1 37.7|Delay
Intersection . SELeft  SBEThra  SERight EBRight |loterzection: SBLeft  SBThru  SBRight EBRight |lotersection: SBLeft  SBEThru  SBRight EB Right
Yolume 33 1235 65 158 | Yolume 101 2146 157 233 | Yolume 0 0 0 0
Delay Z3.7 4.7 2.5 2.2 Delay 3.2 a7 3.5 47.3|Delay
Intersection ¢ ME Thra SBEIL-Turn Intersection ¢ ME Thru SBIL-Tun Intersection e ME Thra SBU-Turmn
VYaolume 1310 115 Volume 1707 225 Valume 0 0
Delay 6.5 2d.2 Delay 3.2 326 Delay

Introduction OrganizationInformation Alternatives_MasterList DemandCounts DemandProfiles CostParameters Delay TWSC_Delay MUT MS

Qutputs



2.2 A - FDOT ICE TOOL: SAFETY

* Requires Total and Fatal & Injury crashes for each intersection

* Input SPICE Tool outputs

At-Grade , ,
Crash Type Opening Year Design Year
Intersection
Traffic Signal Total. 34.44 41.83
< Fatal & Injury 8.55 10.62
Median U-Turn (MUT) Totall 29.27 35.56
Fatal & Injury 5.99| 7.43
Signalized Restricted Crossing U- h Total 29.27 35.56
Turn (RCUT) Fatal & Injury 6.67 8.28
0 ISR DA Fata-lr(;:c?rlfur 833 This table contains the same CMFs as the FDOT SPICE tool. The
S Si(l:mﬂal:iz)ced TotaIJ Y 0.85 CMFs are automatically applied to the user inputs for Traffic Signal
o Regstricted Fatal & Injury 0.78 or Minor Road Stop, an can be overridden at the user's discretion.

Introduction OrganizationInformation Alternatives_MasterList DemandCounts DemandProfiles I CostParameters I Delay RCUT MS TWSC_Delay MUT MS Outputs




2.2 A - FDOT ICE TOOL: OUTPUTS

Analysis Summary

Cost Categories

Net Present Value of Costs

Signalized Restricted

Traffic Signal Median U-Turn (MUT) Crossing U-Turn (RCUT)
Planning, Construction & Right of Way Costs | $ -1 1,600,000 | S 1,780,000
Post-Opening Costs S 98,229 S 238,276( $ 238,276
Auto Passenger Delay S 35,897,182 S 20,203,649 $ 30,687,128
Truck Delay S 6,142,739 $ 3,456,863 [ S 5,246,883
Safety S 155,464,037 $ 131,988,027 $ 131,750,017
Total cost $197,602,186 $157,486,816 $169,702,305

Select Base Case for Benefit-Cost

Traffic Signal

Comparison:
Net Present Value of Benefits Relative to Base Case
Benefit Categories Signalized Restricted
& Traffic Signal Median U-Turn (MUT) g X

Crossing U-Turn (RCUT)
Auto Passenger Delay S 15,693,533 | S 5,210,053
Truck Delay S 2,685,875 | $ 895,856
Safety S 23,476,009 | S 23,714,019
Net Present Value of Benefits S 41,855,417 | $ 29,819,928
Net Present Value of Costs S 1,740,048 | S 1,920,048
Net Present Value of Improvement S 40,115,369 | $ 27,899,881
Benefit-Cost (B/C) Ratio 24.05 15.53
Delay B/C 10.56 3.18
Safety B/C 13.49 12.35
Introduction OrganizationInformation Alternatives_MasterList DemandCounts DemandProfiles

CostParameters Delay

—> Net present value of costs

- Net present value of
Benefits

— Benefit-Cost Ratio (if Base
Case exists)

MUT NS Qutputs

RCUT N5 TWSC_Delay



ICE STAGE 2 PROCESS

I
: 2.1A

I Prepare preliminary concept
! designs for viable control

: strategies identified in Stage 1

2.2A

Evaluate each viable control strategy
based on:

«  Existing and design year operations

«  Safety performance (HSM analysis
with SPICE Tool)

+ Cost

«  Benefit-cost analysis (using FDOT
ICE Tool)

«  Environmental, utility, & right-of-way

impacts

Multimodal accommodations { I :]
(pedestrian, bike, & transit)

Public input T

Other appropriate factors | ===—-

A

1 1
llect additional d ded : 208 :
Collect additional data as needed to i Stage 2 ICE form approved by ]
support analysis I DTOE and DDE? ]
l 1

2.3A

More than a single control strategy
still considered viable?

o

-G
Summarize analyses in Stage 2 ICE form

and provide justification for selection of
control strategy

2.4A
Stage 2 ICE form approved by
DTOE and DDE?

-l
N - |

Reference: FDOT Manual of Intersection Control Evaluation; Nov. 1, 2017; Figure 3; Page 14




2.2 A - ICE FORM STAGE 2: DOCUMENTATION OF EVALUATION

Safety Performance

Enter the most recent five (5) years of crash data from the CAR System.

Most recent year of data available 2015
Crash Type Total
2011 2012 2013 2014 2015

Total 43 49 44 30 60 226

Combined Fatal/Injury 13 9 9 8 17 56
PDO 30 40 35 22 43 170

Total 0 0 0 0 0 0

Single-Vehicle Fatal/Injury 0 0 0 0 0 0

PDO 0 0 0 0 0 0

Total 0 0 0 0 0 0

Mutiple-Vehicle Fatal/Injury 0 0 0 0 0 0

PDO 0 0 0 0 0 0

Vehicle-Pedestrian Fatal/Injury 1 2 0 1 0 4

Vehicle-Bicycle Fatal/Injury 1 0 0 0 0 1
Total All 45 51 44 31 60 231

Apply the FDOT SPICE Tool to model anticipated safety performance of each control strategy. For intersection types not accommodated in the tool, manually apply crash modification factors detailed in the ICE

procedures document or gualitatively describe an

ticipated safety impacts.

Control Strategy

Anticipated Impact on Safety Performance

Opening Year

Design Year

Predicted Total |

Predicted Fatal &
Injury Crashes

Predicted Total
Crashes

I Predicted Fatal &

The signalized control alternative is predicted to have the highest number

Crashes 1
I

|__Injury Crashes
I

Signalized Control o 34.441 8.55 41.83! 10.62
of overall crashes as well as fatal/injury related crashes. 1 |
. N . T 1
Median U-Turn PARTIAL - The MUT North-South c-ontrol alternative is predlct-e.d to have 29'27: 5.99 35.56: 7.43
lowest overall crashes and the third lowest number of fatal/injury crashes. H ¢
Restricted Crossing U-Turn (RCUT) Signalized The RCL{T control alternative is predicted to have Iowest. o.veraII crashes 29.27= 6.67 35.56: 8.28
along with MUT and the second lowest number of fatal/injury crashes. ' 1
1 |
1 |
1 1
| 1
| 1
| |
1 |
1 |
1 1
Benefit/Cost Ratios
Apply the FDOT ICE Tool to determine the delay benefit-cost ratio (B/C), safety B/C, and overall B/C for each control stratetgy.
Control Strategy Delay B/C Safety B/C Overall B/C
Signalized Control - - -
Median U-Turn 10.56 13.49 26.48
Restricted Crossing U-Turn (RCUT) Signalized ]3.18 12.35 15.53




2.2 A - ICE FORM STAGE 2: DOCUMENTATION OF EVALUATION

Multimodal Accommodations

Note the existing/anticipated level of pedestrian/bicyclist activity at the study intersection during the peak hours of the typical day. See ICE procedures document for activity level thresholds:

AM Peak Hour PM Peak Hour
Major Street | Minor Street Major Street | Minor Street
# of pedestrian crossings (both approaches, if 17; 20, 67; 144 Level of pedestrian activity: Medium
# of bicyclists (both approaches, if app.): ol 0] ol 0| Level of bicycle activity: Low

Summarize the ability of each viable control strategy to accommodate the existing/anticipated level of:

Control Strategy

Pedestrians and Bicycles

Transit Services

Freight Needs

Signalized Control

The signalized control allows for ped crossing
maneuvers. Bicycle facilities should still be

No change from existing.

No change from existing.

Median U-Turn

PARTIAL - The MUT would allow ped crossings
upstrea and downstream scenario.

No change from existing.

No change from existing.

Restricted Crossing U-Turn (RCUT) Signalized

The RCUT would continue to allow for ped
crosswalks on each leg of the intersection.

No change from existing.

No change from existing.

Environmental, Utility, and Right-of-Way Impacts

Summarize any issues related to environmental, utility, or right-of-way (to include relocations) impacts specific to each control strategy. Be sure to consider the NEPA requirements for each control type.

Signalized Control

No impacts anticipated.

Median U-Turn

ROW acquisition needed on the SW corner of the intersection.

Restricted Crossing U-Turn (RCUT) Signalized

ROW acquisition needed on the west side of the intersection.

Public Input/Feedback (if appropriate)

Summarize any agency or public input regarding
the control strategies:

None performed to date.




2.3 A - ICE FORM STAGE 2: VIABLE CONTROL STRATEGIES SELECTION

¢
| 214

i Prepare preliminary concept

| designs for viable control

| slrateges Identified in Stage 1

Exising and design year operations
+ Safety performance {HSM analysis
with SPICE Tool)
u

Benefit-cast analysis (using FOOT
ICE Tooly
| - Evironmental utiity & ightof-way

ons
n, bike, & ransit)
P i

+ Other appropriate factors

Collect adiitional ¢ata o5 nested to
support analysis

Control Strategy Evaluation

Provide a brief justification as to why each of the following is either viable or not viable. If a single control strategy is recommended, select it as the only control strategy to be advanced.
Strategy to be

Justification
Advanced?

Control Strategy

The signalized control operates slightly better than the RCUT but worse than the Partial MUT. From a safety perspective, the traffic signal performs worse than both the
Signalized Control NO RCUT and PMUT.

PARTIAL - The MUT operates better than both the signalized and RCUT control alternatives in terms of operations and safety.
Median U-Turn YES

. . The RCUT operates the worst when compared to the signal and PMUT alternatives. The RCUT and the PMUT perform similarly in terms of safety benefit.
Restricted Crossing U- NO
Turn (RCUT) Signalized




2.4 B - FDOT ICE FORM APPROVAL - STAGE 2

¢
| 214

i Prepare preliminary concept
| designs for viable control

| slrateges Identified in Stage 1

2.2A
Evsluate aach viable contrel stralegy
based on:

Exising and design year operations
Safety performance (HSM analysis

with SPIGE Toalh

Cost
Benefit-cast analysis (using FOOT
ICE Tooly

Environmental, utilty, & right-of way
mpacts

Mullimodal ons
(pedesirian, bike, & transt)

Public inpul

Other appropriate factors

Collect adiitional ¢ata o5 nested to
support analysis

| 2.3A
| More than a single control strateqy
{ still considered viable? 1

onman 2ICE foimn
end provide justification for selection of
control strategy

2.4A
Stage 2 ICE form approved by
DTOE and DDE?

Resolution

To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer

Project Determination

Comments

DTOE Name (Type) Signature Date

DDE Name (Type) Signature Date




DISCUSSION & QUESTIONS




Georgia’s ICE Policy and
Tools

Christina Barry, P.E.

Georgia Department of Transportation

Office of Traffic Operations




Overview

“* Quick Facts
“*GDOT’s ICE Policy s
-Background [ B
* ICE Policy -
* ICE Process

**Lessons Learned



Georgia Quick Facts

Intersection Types

o North Carolina
e 9,500+ Traffic Signals Tennessee

* 100+ On System AWSC South

Carolina

Alabama

Florida




Georgia Quick Facts

Intersection Types

e 9,500+ Traffic Signals
« 100+ On System AWSC |

e 175+ Roundabouts

Roundabout Types

& Multi-lane
@ Single-lane
Mini
& On System

Interstate Routes

_-SB 372 @ Providence




I-285 @ Riverside.Dr




Georgia Quick Facts

« In Operation

Intersection Types

« Design or Construction

., Under Consideration

e 9,500+ Traffic Signals

* 100+ On System AWSC
e 175+ Roundabouts
e 30+ RCUTS

SR 20 @ Simge




SR 400 @ N 400 Center Ln

xmmuwu:

/""‘& il .-':‘




Georgia Quick Facts

« In Operation

Intersection Types

¥ « Design or Construction

, Under Consideration

e 9,500+ Traffic Signals

100+ On System AWSC

175+ Roundabouts

25+ RCUTS

5 DDis




0.91.142




Il Rd

A

® Pleasant Hi




Georgia Quick Facts

« In Operation

Intersection Types

ol = == Design or Construction
* 9,500+ Traffic Signals D }M/ {E’ | nnerConsiiention
* 100+ On System AWSC I"'\r/ il 2 .;, "A"-\.\
* 175+ Roundabouts ﬁwﬂi? % 2N
« 25+ RCUTS E*J\‘ -y 20

"'.‘ Y, \ C@ & "'-i\_‘\“
V2 ) N
* 5DDIs 285Gl Ve LD







Georgia Quick Facts

« In Operation

Intersection Types _ _

5 J « Design or Construction

e 9,500+ Traffic Signals

B
Pyé @L,\/ & _Under Consideration

P ) 05, A
« 100+ On System AWSC e N 2
‘IT/- @L“_\g\: .r““ . - ‘_ thens
* 175+ Roundabouts > 5%- = m"\ \
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Intersection Control Evaluation

BACKGROUND



GDOT Mission Statement

Deliver a transportation system
focused on innovation, safety,

sustainability and mobility




Why ICE??

Integrate safety into our decision
making process for intersection
control on ALL projects

2000 —
1508 , or all .
1500 | ” ;
are intersection related
1000 —
500 |
0

2007 2008

Fatalities on Georgia Roads

2014

2015

1559

2016



Intersection Control Policy Before ICE

e GDOT Design Policy Manual
— Ch. 7 Design Policy Manual: At Grade Intersections

— Ch. 8 Design Policy Manual: Roundabouts
e MUTCD

Manual on Uniform
Traffic Control Devices

Ta
*El

' CXPRESS

| & LAnE

ENTRANCE




Leading up to ICE

Frustration due to the lack of non-traditional
alternatives considered

Create a level playing field for all alternatives

Desire to infuse safety throughout our
decision making process by bringing attention
to “non-traditional” intersection types

Provide documentation to support the
intersection control decision



ICE Policy Timeline

/June 2017: Chief A
Engineer Signs
Memo Announcing

?Policv /

2013 2014 » 2015 2016 2017 » 2018

May 2017: Meeting July 2017:
with Commissioner Ice Policy
and Chief Engineer effective date




Implementation

e |CE is required for all projects that do not
have concept approval by July 1, 2017 . .

e |f ICE would delay the concept report
submittal for any projects that have
schedules set by July 1, 2017, ICE may be
completed during the preliminary design
phase

e Submittals during preliminary design must
occur no later than 1/3 of the way
through the time allotted for preliminary
design




Intersection Control Evaluation

THE POLICY



Location and format

http://www.dot.ga.gov/

Intersection Control Evaluation

Scroll to
bottom of
the page

ICE Policy Training Presentation

ICE Toal Training Presentation

Intersection Control Evaluation (ICE) Policy

Intersection Control Evaluation (ICE) Policy: Appendix A - Stage 1
Intersection Control Evaluation (ICE) Policy: Appendix B - Stage 2
Intersection Control Evaluation (ICE) Policy: Appendix C
Intersection Control Evaluation (ICE) Policy: Appendix D

Intersection Control Evaluation (ICE) Policy: Tool V2.01
Intersection Control Evaluation (ICE) Policy: Tool V2.01 Example

hemo



http://www.dot.ga.gov/

Requirements & Waiver

No changes to
intersection
footprint or
control

Project is on
State
route/NHS
and/or uses
State or Federal
money

ICE may be
waived based
on appropriate
evidence and a
written request



Approvals

Level 1: Chief Engineer (or Designee)

* Projects going through Plan Development Process
 New or revised signal permits
e New median openings

Level 2: District Engineer with notification to Chief
Engineer

Projects that are not level 1 where:

e Legis added to intersection
* Intersection control is changes

Level 3: District Engineer

* QR, Driveway Permits, Maintenance Work that does not qualify as
level 2



Intersection Control Evaluation

THE PROCESS



|ICE — The Process

Stage 1

Alternative

Screening Selection

Detailed evaluation of the
alternatives identified in
Stage 1 in order to support
the selection of the
preferred alternative that
will be advanced to detailed
design

Screening effort to
eliminate non-
competitive options
and identify
alternatives for further
consideration



Stage 1 - Screemng

Unsignalized

Minor Stop

All-Way Stop

Mini Roundabout

Single Lane Roundabout
Multilane Roundabout
RCUT

RIRO w/Downstream U-Turn
High-T (unsignalized)
Offset-T Intersections
Diamond Interchange (Stop)
Diamond Interchange (RAB)
Turn Lane/Median Improvements
Other




Stage 1 - Screening

Signalized

| * Signal
§ © Median U-Turn
= * RCUT
e Displaced Left Turn (CFl)
& | * Continuous Green-T
b . Jughandle
e Diamond Interchange (signal)
e Quadrant Roadway
e Diverging Diamond
 * Single Point Interchange

 Turn Lane/Median
Improvements

. Other




Stage 1 - Screening

Does alternative address the project need in a balanced
manner and in scale with the project?

Does alternative improve safety performance in terms of
reducing severe crashes?

Does alternative incorporate convenience and accessibility
for pedestrians and/or bicyclists

Does alternative improve (or preserve) traffic operations
(congestion, delay, reliability, etc.)?

Does alternative appear feasible given the site
characteristics, constrains and location context?

Does alternative appear feasible with respect to other
project factors?

Overall feasible alternative?



|ICE Documentation

Stage 1

e Completed Stage 1 Decision Record
* Single intersection projects may proceed seamlessly to Stage 2
e For corridor projects a concurrence memo is recommended



Stage 2 - Alternative Selection

Shortlist of Alternatives
from Stage 1

Preferred Alternative

Total Project Cost
Traffic Operations
Safety Analysis
Environmental Impacts
Stakeholder Posture



|ICE Documentation

Stage 1

e Completed Stage 1 Decision Record
* Single intersection projects may proceed seamlessly to Stage 2
e For corridor projects a concurrence memo is recommended

Stage 2

Completed Alternative Selection Decision Record with Supporting
documentation

 |ncluded in Project Concept Report or as a stand-alone document

e Completed waiver form if the ICE recommended alternative is not
selected as the preferred alternative



Intersection Control Evaluation

THE TOOL



ICE Tool

Excel Based

Streamline the process for evaluating
alternatives

Provide standardized decision records for
Stage 1 and Stage 2

Assists the analyst in choosing the best
alternative for the intersection



Location and format

http://www.dot.ga.gov/

Intersection Control Evaluation

Scroll to
bottom of
the page

ICE Policy Training Presentation

ICE Toal Training Presentation

Intersection Control Evaluation (ICE) Policy

Intersection Control Evaluation (ICE) Policy: Appendix A - Stage 1
Intersection Control Evaluation (ICE) Policy: Appendix B - Stage 2
Intersection Control Evaluation (ICE) Policy: Appendix C
Intersection Control Evaluation (ICE) Policy: Appendix D

Intersection Control Evaluation (ICE) Policy: Tool V2.01
Intersection Control Evaluation (ICE) Policy: Tool V2.01 Example

hemo



http://www.dot.ga.gov/

Introduction

e Project information will be automatically populated to other tabs

e Cell Colors: White = Automatically populated; Blue = Editable; Gray = Drop Down




Stage 1

e Yes/no questions for each
alternative

Enter screening
justification decision

e May attach additional
sheets if needed

e Row will turn Green if
qguestion 7 is answered
with “yes”

FAQ | Intersections | Introduction | Waiver | Stagel | Stagez CostEst Env |




Intersections Tab

* Intersection descriptions
and pictures

e Click on a picture for more
information

HHHHHHHHH

Roundabouts: [
An Informational Guide

Second Edition Fecet gy

DISPLACED LEFT TURN
INTERSECTION

Informational Guide




Stage 1

e Yes/no questions for each
alternative

Enter screening
justification decision

 May attach additional
sheets if needed

e Row will turn Green if
qguestion 7 is answered
with “yes”

FAQ | Intersections | Introduction | Waiver | Stagel | Stagez CostEst Env |




Stage 2

e Comparison between alternatives

 Warrant analysis, no build operational analysis, crash data entered at top of

FAQ Intersections Introduction Waiver Stagel | Stage2 | CostEst Env




Stage 2

* Project Cost: Project Cost

‘ can be estimated using the
CostEst Tab or by another
method

e Traffic Operations: AM and
PM DHV analysis

e Safety analysis:

 Prepopulated based on
existing intersection
control

e CRFs from FHWA
Clearinghouse

e Can be overridden with

user defined CRFs

FAQ Intersections Introduction Waiver Stagel | Stagel | CostEst Env




Cost Tab

Cost Estmate Too! Usec?
ICE Wersion 2.12 | Revised 022002018
Project Information Location: SR 67 BY @ Cypress Lake Rd County: Bulloch Date: 3/13/2018
GDOT PI # (or N/A): N/A Area Type: Suburb/Transition Agency/Firm: D5 Traffic Ops
Existing Intersection Control: Conventional (Minor Stop) GDOT District: & - Jesup Analyst: G. Floyd
Type of Analysis: Conventional Non-Safety Funded Project Major Street Direction: East/West
Table 1: Existing Conditions EB SR 67 BY WE SR 67 BY NE Cypress Lake Rd 5B Cypress Lake Rd
Movemeni| Lef Tum Theu Right Tum | Ledt Tum Theu Right Tum | Left Tum Thru Right Tum | Left Tum Theu Right Tum
Number of Lanes 1 2 1 1 2 1 ] 1 0 ] 1 0
Lane Widths®| 12 1z 12 17 1z 1z r 1 o ) 17 r
Bay Length™| 250 20 20 250 '} ') r r
e Cu | o o
Right-of- Way A0 ar
TETOITITETT I
Table 2 Pro Conditions Hounfabou Hgg:titl]op :“:M?:"I"I it A Site Context Intersections
Proposed Pavement Type |F.D. Asphal| F.D. Asphalf|F.D. Asphalf|F.D. Asphall| F.D. Asphalt Topograghy: Lewel Signal Poles| Seain Pole
Reimbursable Uslity:|  Minimal Minimal Mimimal | Modersie | Moderasie Trafic Mgmt Plan: Maintzin Trafic Diesign Vehicke|  WB-67
# of Driveway(z) Impacizd 0 0 0 0 0 Project Size: Single Intersection Eistng Interchangs? No
Modify/Replace Trafic Signal 0 0 0 0 0 Roundabouts
Lighting Poles (ea) 0 0 0 0 0 Inscabed DIA - Min 70
Flashing Beacons (23] 0 0 0 0 0 Cost Multipliers Inscrbed DIA - Single| 150
FFE/PHE Ped Crossings (28) 0 0 0 0 0 Grading Complets:|  15% Inscnbed DIA - Mui| 200
Mewi/Replace Sidewalks (LF) {r r r r r Rembursable Usiy:[ 2% Circulzting Lane Widh 16
Mewi/Replace Cross Drains (LF) r r (1} (1} r Trafic Conrol:| 209 ROW Costs
Newi/Reglace Guardral (LF)| 725 o r r r Project Size:| 0% Prevalent ROW Type: | Mixed (Average)
Mews Retzining Wall (LF) {r o r r r Prelim Engimesring: [ 1296 ROW CostiAcrs: $72.188
Bridge: NewWiden/Replace (sqf) 0 0 0 0 0 Project Coningency: | 20% ROW Muispher: 16
Addl ROW/Ezsements/Demolifon 30 k] 30 50 30

Must indicate if tab will be used

Enter information for Existing and Proposed conditions

Provides high level planning cost estimate for the purpose of comparison

between alternatives




Stage 2

* Project Cost: Project Cost

can be estimated using the
CostEst Tab or by another
method

e Traffic Operations: AM and
PM DHV analysis

e Safety analysis:

 Prepopulated based on
existing intersection
control

e CRFs from FHWA
Clearinghouse

] e Can be overridden with

user defined CRFs

FAQ Intersections Introduction Waiver Stagel | Stagel | CostEst Env




Stage 2

e Environmental: None,

Minimal, or Adverse

e Stakeholder Posture: 6
choices including unknown

e Score: Ranks alternatives
based on the 5 sections of
the Alternatives analysis

 Additional Comments:
Provide additional
comments or explanation to
support the analysis

FAQ Intersections Introduction Waiver Stagel | Stage2 | CostEst Env |




Environmental Tab

e Optional; but should be
used where an adverse
environmental impact is
indicated

e Attach additional sheets as
necessary




Stage 2

e Environmental: None,

Minimal, or Adverse

e Stakeholder Posture: 6
choices including unknown

e Score: Ranks alternatives
based on the 5 sections of
‘ the Alternatives analysis

‘ e Additional Comments:
Provide additional

‘ comments or explanation to

support the analysis

FAQ Intersections Introduction Walver Stagel | Stage2 | CostEst Env |




Waiver

 May be used for waiving:

e |CE Stage 1 and Stage 2
analysis

e Stage 2 whenonly 1
alternative is feasible
from stage 1

e Results from Stage 2

e Enter enough information
to justify waiver request

| FAQ | Intersections | Introduction | Waiver | Stagel StageZ CostEst Env |




FAQ

* Frequently Asked
Questions

e Update log for Tool
Versions

e Contact Information

| FAQ | Intersections Introduction Walver Stagel Stagez CostEst Env |




Multi-File Results Tab: Summary for

Companion Tool

Multi-file ICE Summary Spreadsheet

longitudinal Projects with more than one

intersection going through ICE

RIRO Waivers: Form to waiver
multiple low volume right in/right out

intersections

--- select one ——-

Clear data
and update
information

UNSIGNALIZED

SIGNALIZED

£ 2 £ 8

rch (Signal Contral)

achw 2y

g = 2
8 s 2 ®3 5
cccccc

Approved by:

selectone —




|ICE Progress

Every project letting out of Traffic Ops has had
ICE performed during concept development

Several Corridor projects are going back
though and making ICE related changes

More alternative intersection forms being
considered and chosen in concept

To date have held 15 training classes for GDOT,
consultants, local government officials with
more planned (trained over 400 people)



Lessons Learned

Important to have support and buy-in from
upper management

Policy needs to have enough teeth to be
effective but allow enough flexibility to be
able to work within different programs

Policy is a living document

Important to conduct proactive training and
technical assistance



Acknowledgments
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Thank you!

Christina Barry, P.E.
cbarry@dot.ga.gov
404-635-2922

Georgia Department of Transportation
Office of Traffic Operations
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Intersection Control

.
DEPARTMENT OF TRANSPORTATIO RO u n d ab O u tS an d

Alternative Intersections

Daniel Farley

LEiilel LENLINBE Y ENE Pennsylvania’s ICE experience
and Maintenance

Pennsylvania Department of
Transportation



1,200 municipal
signal owners
14,000 signals in
Pennsylvania
75% own less
than 10 signals
80%+ maintained
by contractors
10,500 (77%) on
state highways

PENNSYLVANIA PENNSYLVANIA

INFRASTRUCTURE ~ DEMOGRAPHIC
/i\ 12
40K mi 12.8M
of state-owned people
roadway
5th largest 6th largest
nationally state
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1 or 2 Traffic Signals

- 3 to 5 Traffic Signals
- 6 to 10 Traffic Signals
- 11 to 25 Traffic Signals

- Moare than 25 Traffic Signals




Why ICE in Pennsylvania

Focus beyond capacity analysis to determine solution

= |ncorporation of the Highway Safety Manual

= Appropriate consideration of the latest innovations to intersection control
Improve Intersection Safety

= 40 % of all Crashes and 25% of all fatal and major injuries occur at
intersections

Documentation of project conditions and engineering judgment
= Roundabout vs. Traffic Signal debate
= Consistent, Transparent, and Accurate determination of the alternative

Considering the entire life cycle costs associated with the solution and
not just the capital costs

PennDOT Connects C Penn

onhects

Planning with Our Communities




Intersection Control Evaluation (I1CE)

Background

» States with objective
Intersection control evaluation
policies:

=  California

= Indiana ICE Policy
= Minnesota Interviews
=  Wisconsin

= Washington

= Georgia

= Florida

= Others pending

avery day counts

» Supported by FHWA'’s

Eve ry Day Counts Initiative “DOTs should consider and evaluate [roundabouts,
= Shortening project delivery diverging diamond interchanges (DDIs) and intersections
" Enhanc_ing roadway safety with displaced left-turns or variations on U-turns] early
= Protecting the environment in the project scoping, planning and decision-making
stages, as they may serve as more efficient, economical
> FHWA provides guides on and safer solutions than traditional designs.”
Alternative Intersections and -FHWA
Interchanges

http://www.fhwa.dot.qov/everydaycounts/edctwo/2012
/geometrics.cfm



http://www.fhwa.dot.gov/everydaycounts/edctwo/2012/geometrics.cfm

State Interview Results

Policy Origins:

>

>

>

Policies focused around increased frequency and consistency of
alternatives, particularly roundabouts

Existing roundabout policies along were not enough to ensure
appropriate project consideration

Increased awareness and consideration of alternative intersections

Policy Evaluation Methods:

>

>
>

3 states developed policy requiring staff to submit memos
summarizing the alternatives considered

2 states require completed short forms to ensure consistency

All states encouraged the attachment of supplemental forms and
documentation



State Interview Results

Enforcement:

» 3 states made the ICE policy a mandatory step in the project
development process

= States not requiring this part of the policy have seen mixed results in the
terms of use.

» 3 states placed responsibility of enforcement at the
District/Regional level which has helped getting buy-in and
acceptance of ICE

Implementation:

» All states indicated training staff across the entire agency is critical.

> All states indicated the importance of flexibility of the policy.
Allowing those filling out the forms or developing memos the
ability to use ICE to best fit their needs.



ICE Implementation in Pennsylvania

Purpose: To consistently consider and screen among
many proven combinations of geometry and traffic
control when a new intersection or existing intersection
modification is first contemplated.

Goal: To better inform, identify, and select an
alternative that meets the project purpose and reflects
the overall best value, in terms of specific performance-
based criteria within available resources.

pennsylvania
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ICE Implementation in Pennsylvania

> What is an Intersection?

= The connection or crossing of two or more roadway
facilities

» Typical focus: At-grade conflicts

= We have been challenged implementing roundabouts
over the last 15 years

= We now have more “innovative” forms to consider
» Mostly treatments of left-turning vehicles

» Intersection control evaluations apply to grade
separated facilities

= Objective look at interchange form and function
= Focus Is most often upon the ramp terminal intersection

control _
' pennsylvania

DEPARTMENT OF TRANSPORTATION



ICE-Required Projects

V V V

Creation of a new intersection

Creation of a medium volume or high volume
driveway Adding a leg to an existing intersection
Adding a through lane or turning lane at an existing
intersection, or changing the lane configuration at an
existing intersection

Changing control at an existing intersection
Full-depth reconstruction of an existing intersection
Other efforts determined by DTE

pennsylvania
DEPARTMENT O

F TRANSPORTATION



ICE Evaluation Types

All Way Stop

Signalized Control

Roundabout

Two Way Stop
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Pennsylvania ICE Policy Overview

» Will be incorporated into PennDOT’s Design Publications
(DM1-X) and Highway Occupancy Permit (Pub. 282)
procedures

YV VY

Scalable 3-Stage Screening Process

Key Evaluation Criteria

Capacity Analysis /Traffic Operations (HCM)

Safety (HSM)

Multimodal access (Transit, rail, ride-sharing, bike, pedestrian,
etc...)

Life Cycle Costs and requirements

Land access

Public feedback pennsylvania
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3 — Step Screening Process

» Stage 1: Screening — completed during a project’s

scoping stage
= High Level determination of challenges and alternatives

» Stage 2: Initial Control Strategy Assessment —
completed following a project’s scoping stage

» Evaluation of Key Evaluation Criteria

» Stage 3: Detailed Control Strategy Assessment -
completed prior to Design Field View

" |n-Depth evaluation of remaining Alternatives

pennsylvania
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Stages of ICE

» Each stage requires completion
of a form

» Memo/report/analysis outputs
may be helpful, but not
required

» Spreadsheet tool geared
towards Stage 2 analysis

» District Traffic Engineer
approves form

» Stages 2 and 3 are not always
required

DEPARTMENT OF TRANSPORTATION



ICE Stage 1 — Preliminary Analysis

Pennsylvania Department of Transportation
Intersection Control Evaluation (ICE) Form

- -
Stage I: Screening
e e rI I I I I I eS I e re To fulfll the requirements of Stage 1{Sereening) of PennDOT's ICE prosedures, somplete the following form and append all supporting documentation. Completed forms can be submitted to the Distriot Trakfic
Engineer [DTE] For the prajest's location,

- - Project Information
Project ame | Project Setting | Project ICE Reference Mumber
I S O I l e V I a e Submitted Sy 1 _AgencytCompany | Email
Froject Purpose
([ et f e 3t Bt Ao S
- LRl 208 bl e
Project Setting Description|
| Sescnite the sres surounding
[ AT RS E T
County | Froject Locality [Township/BoroughtCity)
PennDOT District | Project Type [select most appropriate]
Multimaodal Context
[ Dot medecinian, Sinpok
SRS SCHLY I e Sres
arvct the ptertiad For SOty
hamed ar surcunARE AR
- P iters |
— If only 1 alternative, S
Major Street
[<lajor Strect Foyte 1 Pajor Street Foute Mamefs 1 Fi Seqment | Fi Dffzet
S t Frimary Functional Secondary Functional Class. [if 1 Existing AaDT 1 Esisting Control
age 2 an are T e—
[Crosawab a2l  —  AncStreetBike Paciivied], | _ _ _PMulillce Path? [0 _ _ _ _ ScheduledBusServied] | _ Busgtopatintersestionq] ]
AM Peak Period
n Ot n e C e S S a r Crash History (Existing Intersections Only)
Append the mast recent five-years of crazh datafor the intersection fram the COARTIF the crash data evidences anyissuss relating to safety performance, discuss briefly hare:

Screening Evaluation |
Provide a brief justification as to why each of the Following control strategies should be advanced or not, Justification should consider potential environmental impacts, |

Strategy to be
Advanced?

Control Strategy Strategy Viable? Justification

If the choice Is

All-way Stop-Controlled

straightforward

Foundabout

Median U-Turn

Restricted Crassing U-Turn [RCUT]
Signalized

Restricted Crossing U-Turn (RCUT)
Unsignalized

Jughandle

Displaced Left-Turn

Continuous Green Tee



ICE Stage 2 — Concept Design

» Consider a wide range of criteria
— Operations (HCM Analysis)
— Safety Performance (HSM Analysis)
— Right-of-way impacts
— Costs (PennDOT ICE Spreadsheet Tool)
— Environmental impacts
— Political/public considerations
— Terrain (Asset Info — RMS)

— Adjacent intersections and coordinated systems (Asset Info —
TSAMS)

— System consistency
— Pedestrian/bike accommodations (Program Plans)

' pennsylvania
DEPARTMENT OF TRANSPORTATION



ICE Stage 2 — Concept Design

» Detalled analysis to help differentiate
alternatives

» Summarize and document findings and
justification why alternatives where either considered
or not

» Possible outcomes
» One alternative is clearly preferred — ICE ends
= Further analysis needed — Continue to Stage 3

pennsylvania
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Stage 2: Initial Control Strategy Assessment

Pennsylvania Department of Transportation
Intersection Control Evaluation (ICE) Form
Stage 2: Initial Control Strategy Assessment

To fulfill the requirements of Stage 2 [Intersection Control Strategy) of PennDOT's ICE procedures, complete the following form and append all supporting documentation. Completed forms can be
submitted to the District Traffic Engineer (DTE) for the project's location.

Project Information

Project Mame

Project ICE Reference Number

Submitted By |

Agency/Company

| Email

List all viable intersection control strategies identified in Phase 1 (Screening):

Operational Analysis

Opening Year

Analysis Year

Peak Hour i Peak Hour Analyzed
Control Strategy oS v/c FJElEl‘,' All queues L0 v/c Flelav All queues
[sec.) accommodated? [sec) accommodate
__________________________________________________________ Lo o | L, B, | ———
Design Year
Analysis Year
Peak Hour Peak Hour Analyzed
Control Strategy L0S vie Flelav All queues oS vic F]E|a\,' All queues
) [sec.) accommodated? ) [sec) accommodate

Provide any additional
discussion necessary
regarding the results of
the operational analysis:




Stage 2: Initial Control Strategy Assessment

Costs

Remaining cognizant of the current level of detail of each control strategy's conceptual design, provide a cost estimate for each. You may want to account for preliminary engineering, required right-of-
way acguisitions, construction, and a contingency
Control Strategy Cost (5] Estimate Includes:

Control Strategy Cost (5) Estimate Includes:

Safety Performance

Apply the PennDOT HSM Analysis Tool and provide the "Safety B/C" ratio provided by the tool's output. You may wish to append the complete output to this form. For intersection types not
accommodated in the ool manually apply crash modification factors detailed in the ICE policy dogument or gualitatiyely describe safaty impacts

Cantrol Strategy Anticipated Impact on Safety Performance e ool e L Safety B/C

Crashes Injury Crashes

Multimodal Accommodations

Note the existing/anticipated level of pedestrian/bicyclist activity at the study intersection during the peak hours of the typical day,
AM Peak Hour PM Peak Hour
Major Street Minor Street Major Street Minor Street

# of pedestrian crossings (both approaches,

# of bicyclists (both approaches, if app.):

Summarize the ability of each viable control strategy to accommodate the existing/anticipated level of:
Control Strategy Pedestrians and Bicycles Transit Services Freight Needs




Stage 2: Initial Control Strategy Assessment

pennsylvania
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ICE Stage 3 — Detailed Design Analysis

» Consider the same criteria as Stage 2, but in

greater detail
» More developed drawings and associated information
(costs, impacts, etc.)
= Additional public and local government outreach
= Additional traffic analysis- microsimulation or modeling?

» Additional pedestrian and bicycle needs assessment
» May have fewer alternatives than Stage 2

> Alternatives evaluation and determination

» Example: Do I install a Roundabout or Traffic Signal
and what factors and justification lead to this decision?

pennsylvania
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Stage 3: Detailed control strategy assessment

Pennsylvania Department of Transportation
Intersection Control Evaluation (ICE) Form
Stage 3: Detailed Control Strategy Assessment

T fulfill the requirements of Stage 3 [Oetailed Contral Strateqy As=sessment] of PennO0T s ICE procedures, complete the fallowing form and append all supporting documentation, which
may include detailed desiqn plans of each control strateqy analyzed. Completed Forms can be submitted to the District Traffic Engineer [OTE] far the project’s location.

Project Information
Eroject lame Froject ICE Reference Mumber
i | I Email
List all wiable intersection contral strategies identified at the end of Phase 2 [Initial Contral Strakegy Assessment]:
|

Additional Analysis
What izsues andfor Findings to date have led to a control strateqy NOT being selected in Stage 27
Category Description of IssuesiFindings

Describe specific evaluation sctivities undertaken in Stage 3 analysis to identify a preferred contral strateqy and discuss the findings:
Cateqgory Description of Additional [Stage 3] Analysis

Public Input/Feedback

i . S 2 R e s ol
SEptinn summarize public input received
of stakehalder considerations regarding the
control strategies:

- DEPARTMENT OF TRANSPORTATION



Stage 3: Detailed control strategy assessment

Control Strategy Evaluation

Provide a brief justification as to why each of the Following was either selected or not selected eLFt-er conducting the additional analysis. ICE Stage 2 activities should result in a single control

Control Strateqy krol Strateqy Selec] Justification
Resolution
S e e Y o A w1 A A S ¥t a1
Project Determination |
Comments
= OTEor OE=mgiee "
e | Signature | Date

pennsylvania
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YV VYV

YV VYV

PennDOT ICE Tool

Stage 2 tool for financial analysis of intersection alternatives

Based on the NCHRP 3-110 Life Cycle Cost Estimation Tool (LCCET)
= Macro-powered Excel spreadsheet

Needed inputs for life-cycle cost analysis

» Safety — PennDOT HSM Tool and built-in CMFs for alternative
Intersections

» Vehicular delay — SYNCHRO, VISSIM, HCS, SIDRA, etc.

= Design, construction, right-of-way, and operating costs
Conducts benefit-cost / net present value analysis
Designed to be quick and easy to use — hour(s) not day(s)

= Limit data inputs to readily available or computable values

Flexible enough to accommodate most common alternative
Intersections

5 cases studies to assist engineers with similar project
considerations pennsylvania

DEPARTMENT OF TRANSPORTATION




Key Policy Reference Materials

Title

Description
Excel spreadsheet-based

;en“DOT AR caloulators to apply Pennsylvania- | ECMS File Cabinet
specific HSM analysis
PennDOT Crash Inventory of crash modification ﬁﬁpendu:\:ﬁ T e
Modification Factor (CMF) | factors and recommended models ~ubllc/oubsforms/Public
Guide for Pennsylvania
s PLUB% 20638, pof

Excel spreadshest-based safety

Satety pE_ﬂDrmame for performance screening tool for Under development by
o Intersection Control
Operational i conventional and alternative FHWA
and Safety wakiztin{ ! intersection types
Performance ittpef ferwwe, fhwa dot gov/d
Evaluation winloads/research/operati
Tools Capacity Analysis for Excel spreadsheet-based critical onsfcap-
Flanning of Junctions (CAP- | lane method operaticnal analysis | w/FHWAX20Capacity%20An
X) Tool tool alysis¥%20for®%20Planning®.2
Oof¥20junctionsM20{CAP-
X] Software.zip]
Definitive reference for traffic
analysis ef intersections and hito: irb.orgfmainfbl
Highway Capacity Manual | underlying basis of many arl '!mm; as'
Intersection operation software .
packages
Life-Cycle Excel spreadsheet-based economic
Cost Analysis | PennDOT ICE Tool evaluation tool. Modified from 3::‘;‘8‘ B
Taaols NCHRP Project 3-110 tool

Intersection
Control Type
Reference
Guides

Unsignalized Intersactions

PDF report documenting safety,
mability, and accessibility

Typical Designs of New
lersey lughandle
Intersections

intersections

07032707032 pdf

FHWA-5A-14-068:
Displaced Left-Turn
Intersection Informational
Guide

PDF report prnwdll]g Eull,lal'lce O
displaced left-turn (DLT)
Inbersections

hittpcf/safety fhwa.dot gov/i
ntersection/alter design/pd
ffthwasald06d dit infoguid
e.pdf

FHWA-54-09-016:
Continuous Greet T-
Intersections

PDF report providing guidance on
continuous green T-intersections

hittp:/fsafety. wa.dotgovi
ntersection/innovative/othe
rafeasestudies/Thwasa0a0]
6/ Thwasa0H016. pf

FHWA-HRT-09-058:
Cuadrant Roadway

PDF report providing guidance on
quadrant roadway intersections

hittp:/ fwoww. fhwa. dot gov/p
ublications/research/safety/

pBuidebooks above,

Intersection PO05/09058 pof
FHWA-HRT-09-060; FRIT raport providme duiaance on

varigus alternative intersection
ST control types. Information on bl L g e 160 g
"::;:::mﬂ:‘;‘;ﬁ"w MUT, RCUT, and DLT intersections | Ublical I
; 906009060, pdf
(AIIR) superseded by the individual

Improvement Guide (LIG] | iImprovements to unsignalized . Ate.or
Intersections

F?—IW&-S»‘LH-UET PDF report providing guidance on atl ‘ ! _”I gl

Slgnalized Intersections T e i g niersection/conventional fsi

Informational Gulde, 2nd e nalized/fhwa 7/ fhw.

Edition 5213027 paf

MNCHRP 672 -

Roundabouts: An PDF report discussing roundabout | hittp: Ltrb.org/Publica

Informational Guide, 2nd
Edition

design and evaluation

tions/Blurbs/164470.aspx

FHWA-5A-14-069: Median
L-Turn Intersection
Informational Gulde

PDF report providing guidance on
median U-turn (MUT] intersections

hitp:f/safety finwa.dot_gov/i
ntersection/alter _design/pd
fffhwasald069 mut_infogui
de.pdf

e PDF report providing guidance on

Displaced Left-Turn . ) § ublications/researchi/safety/
displaced left-turn intersections

Intersection 090%55/09055, pdf

FHWA-5A-14-070 PDF t - id it saf fh ot govifi

Restricted Crossing U-Turn lfetpc: LAl 'r:ff”' a;z‘;" ntersectionfalter_design/pd

Intersection Informational lres L E_ Grossing Lt ] f/fhwasal4070 rout infogui
intersections

Guide de.pdf

FHWA-HRT-07-032: Traffic | PDF report providing guidance on | hitp: fhwa.dot.gow,

Performance of Three

MNew lersey lughandle

ublications/researchysafety/

pennsylvania
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Intersection Type Reference

Intersection Control Type Mode Accommodations

Reference  Recommended

Intersection

llustration®
Name

Roundabout —_— = __'EL_:_] li | JI 'f 'f_:—_é_%:
= -; F—
il_ll."
1
'.-J

Signalized
Control

A subset of circular
intersections that
feature yield control of
all entering vehicles,
channelized approaches,
and horizontal curvature
and roadway elements
to induce desirable
vehicle speeds.

Conventional
intersection control type
in which each approach
is controlled by a traffic
signal.

Vehicles

Vehicles approaching
the intersection must
yield to vehicles

circulating within the
circulatory roadway.

Vehicular movements on
each approach are
controlled through
protected, permissive,
or prohibited lights on
the traffic signal.

Pedestrians

Pedestrian crossings are
located only across the
legs of the roundabout,
typically separated from
the circulatory roadway
by at least one vehicle
length.

Pedestrian phases can
be built into the signal
timing to allow for
permissive pedestrian
crossings at the
designated crosswalks.
Accessible pedestrian
signals and pushbuttons
can be utilized.

Bicycles

Bicyclists may ride
in the roadway with
vehicles or
transition to multi-
use paths via
bicycle ramps (if
present). Bike lanes
should not be used
at roundabouts

Ride on street in
travel lane or
bicycle lane (if
available), unless
multi-use path is
present.

Material

Analysis Tool

HCS, SIDRA with

NCHRP 672

Signalized
Intersection
Guide, 2nd
Edition

pennsylvania
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US HCM Maodel
for designs not
supported by
HCS

HCS, Synchro



Daniel Farley

Chief, Traffic Operations Deployment and Maintenance

PA Department of Transportation
Bureau of Maintenance and Operations

Q (717) 783-0333

P dfarley@pa.gov
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Today’s Participants

o Jeff Shaw, U.S. Federal Highway
Administration, jeffrey.shaw@dot.gov

o Alan El-Urfali, Florida Department of
Transportation, alan.el-urfali@dot.state.fl.us

e Christina Berry, Georgia Department of
Transportation, cbarry@dot.ga.gov

» Dan Farley, Pennsylvania De~~~*~"~~* -*
T Fotion ’J-‘arl eV@ Da’ Georgia Department of Transportation

e U.S. Department of Transportation

Federal Highway Administration
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Get Involved with TRB

e Getting Iinvolved is free!

e Join a Standing Committee
(http://bit.ly/2]YRIF6)

 Become a Friend of a Committee

(http://bit.ly/TRBcommittees)

— Networking opportunities

— May provide a path to become a Standing
Committee member

— Sponsoring committee: ANB75

e For more information: www.mytrb.org

— Create your account
— Update your profile

The National Academies of | |
SCIENCES - ENGINEERING - MEDICINE TRANSPORTATION RESEARCH BOARD
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Receiving PDH credits

 Must register as an individual to receive credits (no group
credits)

» Credits will be reported two to three business days after the
webinar

* You will be able to retrieve your certificate from RCEP
within one week of the webinar

TRANSPORTATION RESEARCH BOARD

The National Academies of
SCIENCES - ENGINEERING - MEDICINE
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