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What is ICE?

VENTEIRII LMl » [ntersection Control Evaluation (ICE) entails a
FDOﬁ Control Evaluation ( )

- January 2024 performance-based analytical approach to

== - I * screen intersection alternatives among

~ Diverging Diamond 1]
conventional and innovative intersection designs,

,,/
\v( — _

— 8
&
|

- . (]
I \ i
‘ VG
I ‘ "’\}
| M EN |
8 ' 8 1’

= 2 =) |

= A I )
E/_/s s

-t__ - B ° The first FDOT ICE policy in 2018

|
Vil
Fe) th
< P - a -
N E=is = : e
e el |

(i

* identify an optimal context-sensitive solution for all
road users

\

=i >l

e Several updates made to ICE procedure, with
latest in January 2024
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Applicability of ICE

When is ICE Required? When is ICE NOT Required?

Signalization of a new or existin : : :
& , , 5 Midblock pedestrian signal
intersection
Major reconstruction of an existing , . _
. . : . No substantive changes to the intersection
signalized intersection
Conversion of a directional/ bi-directional Minor intersection operational
median opening to a full median opening improvements (e.g., adding a
right-turn lane)
Driveway/Connection permit applications
for category E, F, G Non-state roads

DTOE and DDE consider an ICE a good fit E?{#A’ggg%ﬂ“lo"



Intersection Types in ICE

At-Grade Intersection Ramp Terminal Intersection
« Two-way Stop  Diamond
« All-way Stop « Partial Cloverleaf
 Signalized « Diverging Diamond
* Roundabout « Single-Point Diamond
 Median U-Turn (MUT) e Roundabout
« Restricted Crossing U-Turn (RCUT)  Tight Diamond
« Jughandle
« Displaced Left Turn (DLT)
e Thru-Cut
« Bow-Tie
« Continuous Green T (CGT)
« Quadrant Roadway TRANSPORTATION
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Innovative Intersection Designs

e Reduce the number of conflict points

* Reduce the collision angle
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Conducting an ICE

* |CE procedure consists of 3 stages Factors to be Considered

 Stage 1: Screening/Preliminary Analysis

» Stage 2: Detailed Analysis

e Stage 3: Supplemental Analysis .

* Not all stages are required for every
project

* A single control strategy cannot be
identified at a given stage s

* Funding source

Project purpose and need
Basic roadway characteristics
Context classification
Multimodal use and needs
Safety performance
Operational performance

Environmental, Utility, and ROW
impacts

Benefit-cost ratio
Public input

TRANSPORTATION
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Stage 1: Screening/Preliminary Analysis

* At planning level/initial stage of a project g

Does ICE apply to
intersection project?

e Two Tools |
° CAP-X: CapaCity AnaIySiS for Planning Of L géﬁalr\mineproiectpurposeandneed ;4Adt d d ugtpes |'"'"f' - ‘ ’ Soo) atiate

J nalyses to
‘ tlgy

L —

Junctions , R e—
1. 3A ’ '
C llect and iden fyd télstedits * Determine CAP-X ranking 4
isting conditio | 5| * Review environmental issues/ ! 1.6B
. pg4 . constraints SIageIIGEfomapp;wedby
L]
* SPICE: Safety Performance for Intersection o : o
_ o rices | R ; 1
Control Evaluation L oretmasevitiecmiol | @y [ oo
E::;git;pteed (if applicable) | { ‘_ ___e?!:____ie__' __________ | Provide justification in Stage 1 ICE Form
i |
I se

| miomertddan |
* Narrow down the list of viable control " o o et CQ

strategies | EET

DTOE and DDE?

 Complete and submit Stage 1 ICE Form
with justification to selection to DDE and
DTOE for approval TRANSPORTATION




CAP-X: Capacity Analysis for Planning of Junctions

* Microsoft Excel-based spreadsheet tool e

e Evaluate and compare operational performance US Depariment of ransporiaion EE.—QJB

Federal Highway Administration

e Simplified HCM methodology based on Critical

Lane Volume Capacity Analysis for

* Multimodal (Pedestrian and Bicyclist) Planning of Junctions
Accommodations | A

* Inputs
e Turning movements counts during peak hour
* Truck percentage

* Lane configuration
* Pedestrian and Bicycle Facilities TRANSPORTATION




Pedestrian and Bicycle Evaluations in Cap-X

Multimodal Ped Inputs

Required Input Fields

e Roadway Speeds (per crossing)

Default Input Fields

e Out of direction travel (per intersection)
* Multistage crossing (per intersection)

» Conflicting vehicle type (per crossing)

e Marking type (per crossing)

Auto-Populated Fields

e Number of lanes (per crossing)
e Vehicular volume (per crossing)

Multimodal Bike Inputs

New Input Fields

* Major and minor street bicycle facility type

Default Input Fields

* Conflicting control type (per leg)

* Out of direction travel (per leg)

* Riding between travel lanes (per leg)
* Riding across free flow ramp (per leg)

Auto-Populated Fields

 Number of adjacent thru lanes (per leg)
* Leg AADT

. TRANSPORTATION
Roadway speeds SYMPOSIUM




SPICE: Safety Performance for Intersection Control

Evaluation

* Microsoft Excel-based spreadsheet
tool cton

The Safety Performance for Intersection Control Evaluation (SPICE) Tool was developed to provide an |The SPICE Tool performs safety analysis of at-grade intersection forms/control types and ramp terminal

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
on-making process, without having to research a myriad of crash

information during the deci
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

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/for 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

performance of alternatives to be considered quantitatively like traffic operations, construction simultaneous evaluation of at-grade intersections and ramp terminal intersections. For projects where
cost, maintenance cost, or other factors. FDOT SPICE Tool is & Florida specific adaptation of Federal |analysis of both intersections and interchanges is needed, users are required to use the tool twice to get

* Evaluate and compare safety
erformance based on

Project Information: Provide general project information for reference purposes only.
puts for the SPICE tool

Definitions: Reference sheet with additional information related t
Control Strategy Selection: Choose hetween At-Grade or Ra

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

. . At-Grade Inputs: SPF and Part C CMF inputs for At-Grade infintersection Type At-Grade Intersection
[ - " - Analysis Year Opening and Design Year
ra S re I ( I O n I ' ' e O Ramp Terminal Inputs: SPF and Part C CMF inputs for REMP Goering vear =T
551 Inputs: Safe System for Intersection inputs used to calcuDesign Year 2045
— " " ——Fadility T On Urban and Suburban Arterial
Calibration: Input optional override values for SPF Eallhrah:m L_'_ e it
umber of Legs Aleg . B .
Historical: Crash Data inputs used for Empirical Bayes (EB] fiway/z way ER————— For more information on how to determine these values, see the "Definitions” worksheet
. Results: Summary of opening year and (if applicable) desigr# of Major Street Lanes (oth directions) 5 or fewer
I I h E — — Wijor Street Approach Speed Less than 50 mph
L] Ig Wa y a fety M a I I l l a | Additional Worksheets: Additional worksheets to support t— —
Opening Year - Major Road AADT 54,000
Maintenance Opening Year - Minor Road AADT 5,000
Wersion: SPICE Tool 5.1.1 [Changelog Design Year - Major Road ARDT 85,000
- ) ) - _ . Design Year - Minor Road AADT 5,000
) M Maintained By: FDOT Traffic Engineering & Operations Off en e M
rOJ e C Contact Information: FDOT-StateTrafficServicesSection@do’
———  Ccontrolstratesy indude Base Intersection l
Disclaimer
Traffic Signal Yes. —
NO WARRANTIES: The software is made available by the Flonasic signal (tternative Configuration) No ~
L] F D O I R e S e a rC I I "os 5", "os available” bosis without warranties of any kind, €wvinor road stop Control No. ~ Design Year AADT Outs e of SPF Development Range
The user of this software assumes all responsibility and risk foall way stop Control Mo - Opening Year AADT Outside of SPF Development Range Design Year AADT Outside of SPF Development Range
including negligence, shall the Florida Department of Transpol-Lane Roundabout No - Opening Year AADT Outside of SPF Development Range Design Year AADT Outside of SPF Development Range
DIRECT, INDIRECT, INCIDENTAL, SPECIAL EXEMPLARY or CONS 2-Lane Roundabout Yes - Opening Year AADT Outside of SPF Development Range Design Year ASDT Outside of SPF Development Range
. .
Y that result from the use, misuse or inability to use the softwgnRiselaced LeftTurn (OLT) Yes Traffic Signal
iom U N
e a r I I l g O u S e Transportation, or its employees be liable for any damages peMedian U-Turn (MUT) No
Signalized Restricted Crossing U-Turn (RCUT) o -
mistakes, omissions, interruptions, deletion of files, computer =0 estricted Crossing U-Turn (RCUT)
Unsigna lized Restricted Crossing U-Turn [RCUT) No —
performance, communications failure, theft, destruction orun -
Signalized Thru-Cut® ) - #551 Only, No Crash Prediction Available
. W unsignalized Thru-Cut* No - 551 Only, No Crash Preciction Available
i a e S e l I I O r n e rS e C I O I l I I I e O sourie? = - 7551 Oy, o Crosh Precicion Avoilable
Continuous Green-T Intersection Lo
Jughandle No.
Other 1 No. Traffic Signal “Please Sefect
Other 2° No. Minor Road Stop “Please Sefect

TRANSPORTATION
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Safe System for Intersection Method

* A technical framework to apply Safe System
principles for informed intersection planning and
design decisions

» Kinetic energy management approach

L. BONFLICT' POINT IDENTI‘FIBATIUN
e Key characteristics AND CLASSIFICATION

e Conflict point identification and classification - Crossing,
merging, diverging, non-motorized
e Conflict point exposure — AADT or Turning movement

N
counts éé P
e Conflict point severity — P(FSI) based on MAIS scale,
estimated speed, and conflict angle CONFLICT POINT SEVERITY MOVEMENT COMPLEXITY
« Movement Complexity — Conflicting traffic, traffic control Source: VHB
devices, additional complexity for non-motorized users 23#,.';'8';.?,'}(}“'°"



SSI Inputs and Score

* Required Inputs
 Number of through lanes
* Median presence

e Posted speed limit
* Ensure inputs for non-motorized activity match with inputs at other sheets
 SSl score is not based on actual crash frequency or crash predictions

e SSl score at an intersection is a combined score of four conflict types (crossing,
merging, diverging, and non-motorized) based on exposure, severity, and
complexity factor

 SSl score ranges from 0 to 100: 100 indicating low probability of

F&SI crashes E$ﬁ'§8§ﬁ,‘ﬂ“‘°“



Stage 2: Detailed Analysis

2.1A

* Prepare preliminary conceptual design Ty |

* Determine funding source = ===

o I h ree I OO I S 2.2A Federal Funds 2.2B Non- Federal Funds
Evaluate each viable control strategy Evaluate eacl h viable control strate: qy
based based on:
+  Existing & Desi g y Design ye: o
. - + Sa f ety perfor th SPICE T ol Safety pe f 'mance with SPICE Tool
+ Cost Environmental, tl ity, & right-of-way
- FDOT SPICE Tool for comprehensive safety analysis et | [ B
. ICEYnoU Multimodal accommod
«  Environmental, utility, & right-of-way (pedestrian, bike, & transit)
nmpacxs +  Public input (e
+  Multimodal accommodations «  Other appropriate factors | ¥ il
- FDOT ICE Tool for benefit/cost analysis et d S
+  Public input Collect additional data as needed to
y «  Other appropriate fac support analysis mmmmmen t ------------------- -T ----- y
Collect additional data as needed to ' 2.48 1
support analy Stage 2 ICE form approved by
DTOE and DDE?

- Traffic simulation software (e.g., Synchro, SIDRA)

« Complete and submit Stage 2 ICE Form with
justification to selection to DDE and DTOE for — :) _________ |

2.4A ;
Stage 2 ICE form approved by !

approval

TRANSPORTATION
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SPICE Tool for Stage 2 Analysis

e Use actual values for the CMF variables based on conceptual design
* Enter historical crash data if not already done in Stage 1

* SSI method intended only for Stage 1 analysis, NOT for Stage 2 analysis

* Assumptionson intersection designs may not match the conceptual design prepared
in Stage 2

 Variation between conceptual design and SSI assumptions may not reflect in SSI
score

* No separate Stage 2 analysis for Thru-cut and bowtie intersections

TRANSPORTATION
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FDOT ICE Tool

* Compare life-cycle cost estimations between different intersection control
strategies

* The tool incorporates the following costs:
e safety
* vehicular delay
e operations and maintenance, design and construction,and ROW

* Current version (FDOT ICE Tool 2.1) has estimation procedure for
* 1-lane and 2-lane roundabout
* Unsignalized RCUT
* Thru-Cut (signalized and unsignalized)

 Jughandle (forward and reverse ramps) TRANSPORTATION



Synchro Templates

* Synchro Templates are available for alternative intersection types in the
FDOT webpage
* Bowtie
* Continuous Green T-Section

Displaced Left-Turn

Diverging Diamond

Jughandle
Median U-Turn
* Quadrant Roadway

* Restricted Crossing U-Turn

* Thru-Cut TRANSPORTATION
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Stage 3: Supplemental Analysis

 No additional tools

31A

* Conduct more in-depth analysis and/or Vel comer swaioges. caten ion v

needed to support analysis.

p u b I i C Vett i n g Potential actions include:

*  Further public outreach
+  Develop more detailed designs

* Advancement of design plans i e o

if applicable)

A

+  Conduct thorough cost estimates
+  Further environmental analysis

 More detailed traffic analysis

° More dEtaiIed COSt eStimation and ROW | g&eﬁlﬁteeachviablecomrolslrategybasedonmore
need determination

detailed assessment

3.3A

* Additional assessment of environmental
impacts e e :

3.4A

: Stage 3 ICE form approved by

» Additional engagement with the public or e : [ ]
local officials ves [ e ]
TRANSPORTATION

* Additional engagement with road users SYMPOSIUM




Benefits of ICE

@ Integration of Safety into decision making
@ Data- driven process
% Consistent documentation

@ Increased awareness of innovative intersections
_— . .
Cost-Effective Solutions

Flexible and Scalable procedures TRANSPORTATION
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eTraffic

FDOT) Internal eTraffic

Traffic Engineering and Operations
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Implementation - Displaced Left Turn (DLT)

* District 1
* Lee County

e SR 82 and
Daniels Parkway

TRANSPORTATION
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https://goo.gl/maps/nrVZoJyCoguH75zJ6
https://goo.gl/maps/nrVZoJyCoguH75zJ6

What are We Currently Working On?

* Multimodal ped and multimodal bike analyses for 3-leg intersections
* Revision of default values in the multimodal ped and bike analysis

* Add Traffic Signal (Alt) as an alternative in CAP-X (current present in SPICE
and ICE spreadsheets)

e Add analysis methods in SSI and CAP-X for remaining ramp terminal
intersection

* Investigate new CMFs to differentiate between PDLT and DLT and
between PMUT and MUT in SPICE

TRANSPORTATION
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Safety Message

TRAFFIC IS NO ONE'S JAM:

SHARE THE ROAD AND ALLOW EVERYONE
TO TRAVEL SAFELY TOGETHER.

FLHSMV.GOV/ShareTheRoad
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Contact Info@

Dibakar Saha, PhD, PE, PTOE, RSP.,

Traffic Services Safety Engineer

Traffic Engineering and Operations Office
Dibakar.Saha@dot.state.fl.us
850-410-5417
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