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FDOT'S MANUAL ON INTERSECTION CONTROL EVALUATION

FDOT\)

» Adopted November 2017 IRt _
Intersection Control Evaluation
« Why ICE?

* When ICE is Required?

* Applicability and Process -

* Tools and Resources

* Forms

November 2017
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TRAINING OUTCOME GOALS

1. Learn ICE Tools & Resources
* Hands-on application of tools
 Understand ICE Process

2. Learn ICE Decision Process

* Walk through the process to choose a Control Strategy to
advance for implementation
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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 guantitative analysis
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Roundabout

INTERSECTION TYPES

ICE will replace the 3-step
roundabout evaluation

process in 2020

= IO N
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INTERSECTION TYPES

» Median U-Turn (MUT)

No left turns allowed at
main signalized
intersection
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INTERSECTION TYPES

» Median U-Turn (MUT)

No left turns allowed at
main signalized
intersection
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INTERSECTION TYPES

» Restricted Crossing U-Turn (RCUT)

Unsignalized

— Arterial

Signalized
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INTERSECTION TYPES

» Jughandle
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INTERSECTION TYPES

» Displaced Left Turn |

» Left turns and
through movements
operate concurrently

» Also called
continuous flow
intersection

» Could have displaced
lefts on 2 legs instead
of all 4
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INTERSECTION TYPES

» Continuous Green T

Arterial
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INTERSECTION TYPES

» Quadrant Roadway

No left turns

allowed at main

sighalized
intersection
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INTERSECTION TYPES

» Quadrant Roadway -
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INTERSECTION TYPES

» Quadrant Roadway

Arterial '®:
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FDOT ICE IMPLEMENTATION PLAN

e 2018: Training and Acclimation

* Implementation Focus: District Training
* Two intersections per district

e 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 Conduct round of FDOT ICE Training

e 2020: Full ICE Procedure Implementation by Districts

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

Stage 1 Stage 2 Stage 3

Stage 1 (20

Stage 2 { ] [ ] l ]
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No specific tools. Reuse Stage 2 tools or address
Stage 3 qualitative issues.
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ICE STAGE 1 PROCESS

11A : o Further Actlor
Does ICE apply to :_’[:_’ : saded
intersection project? ! B

' ) a B
1.2A 1.4A
Determine project purpose and need Review data and conduct preliminary
L y analyses to screen for viable control
strategy: -
«  Conduct preliminary safety analysis
1.3A (SPICE)
Collect and identify data related to *+  Determine CAP-X ranking ; 1
existing conditions: *  Review environmental issues/ I 1.6B i
_ _ constraints ! Stage 1 ICE form approved by '
Project location . J | DTOE and DDE? 1
Traffic data L !
Designyear | | memsmsmsm—mms———-——--—-——----

Control and design vehicles

+  Basic roadway characteristics
Design speed

+  Target speed (if applicable)

+  Crash data

*  Environmentaldata @~ =0  eeememeemememe e

1.5A :
1

More than a single viable control ﬂ:]—> 1.5B
e el I Provide justification in Stage 1 ICE Form

Multimodal use and needs : 1.6A :
Roadway context classification : Stage 1 ICE form approved by :
: DTOE and DDE? :

D
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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
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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
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ICE STAGE 1 PROCESS

11A ! " NoFurther Actior
Does ICE apply to |_) ' Neoded
intersection project? : il i

' R’ a B
1.2A 1.4A
Determine project purpose and need Review data and conduct preliminary
L y 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 ! Stage 1 ICE form approved by '
Project location \ J | DTOE and DDE? I
Traffic data L !
Design year [ )
Control and design vehicles 1 1.5A 1
*  Basic roadway characteristics : More than a single viable control : 1.5B
Design speed ! strategy identified? r’:]_’ e
+  Target speed (if applicable) VL I Provide justification in Stage 1 ICE Form
+  Crash data
+  Environmental data e ,
Multimodal use and needs 1 1.6A 1
Roadway context classification : Stage 1 ICE form approved by :
: DTOE and DDE? :
\ 7

D
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2.1A

designs for viable control
strategies identified in Stage 1

[} 1
[} ]
1 1
: Prepare preliminary concept :
i |
1 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 v
*  Multimodal accommodations < { ; I :]
(pedestrian, bike, & transit)
+  Publicinput T
Other appropriate factors o e R e Y
Coll dditional d ded : 2.4B :
olleet additionardaaas peeded to 1 Stage 2 ICE form approved by 1
Support analySIS 1 DTOE and DDE? 1
\ J ol 1
wiliiii il '
1 1
: More than a single control strategy :_)‘ glﬁgarize analyses in Stage 2 ICE form
! still considered viable? ; £ e ees Al :
o illl. 1 and provide justification for selection of
control strategy
[ 1
: 2.4A !
1 Stage 2 ICE form approved by 1
: DTOE and DDE? :
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STAGE 2 OVERVIEW

Operational .
Analysis Safety Analysis BENEFIT

(Synchro / SIDRA) (SPICE) CALCULATIONS
Opening and Design Years
Multiple Control Strategies

Y
e
—_—

Costs COST CALCULATIONS

« ROW Life Cycle of 20 and 100 Years
+ Construction & Design
* Default Operations Costs
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3.1A

Conduct more detailed assessment of remaining
viable control strategies. Collect additional data as
needed to support analysis.

Potential actions include:

A

Further public outreach

*  Develop more detailed designs
Conduct detailed operational analyses
(e.g.,microsimulation,
if applicable)
Conduct thorough cost estimates
Further environmental analysis

3.2A
Evaluate each viable control strategy based on more
detailed assessment

3.3A
Prepare Stage 3 ICE Form detailing evaluation
outcome
T TS T T T TSt TTTTTTTTTTT T Tt T ]
! 3.4A !
: Stage 3 ICE form approved by :_” 3.48 .
i DTOE and DDE? : Refine evaluation
l 1
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STUDY INTERSECTION #1 ?B

FDOT




SR 710 / NORTHLAKE BLVD - INTERSECTION OVERVIEW
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Existing intersection operational
deficiencies

Proposed intersection
reconstruction

SR 710: 4 to 6 lane widening
scheduled south of Northlake Blvd




SR 710 / NORTHLAKE BLVD - INTERSECTION OVERVIEW

* Existing Year for Analysis— ¢ Heavy Vehicle Percentage
2019 * SR710—NB 13.9%, SB 14.8%
* SR710 AADT - 21,400 * Northlake — EB 4%, WB 9.8%

 Northlake AADT — 32,400

e Context Classification

* Opening Year 2020 + SR 710 - C3R Suburban
e SR 710 AADT - 22,400 Residential

 Northlake AADT — 33,400

* Posted Speed
e SR710-55 MPH
 Northlake Boulevard — 55 MPH

* Design Year 2040
« SR 710 AADT — 28,700
 Northlake AADT — 38,800
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SR 710 / NORTHLAKE BLVD. - INTERSECTION OVERVIEW

e 2013 - 2017 Crash Data Summary:
e 229 Total Crashes

2 Fatal Crashes
e 1 Rear-End and 1 Pedestrian

52 Injury Crashes
175 Property Damage Only
Detailed breakdown located in handout
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ICE STAGE 1 PROCESS

11A : S FUrther Actior
Does ICE apply to |_)[:—’ : cedad
intersection project? :

' ) a B
1.2A 1.4A
Determine project purpose and need Review data and conduct preliminary
L y analyses to screen for viable control
strategy: -
r '
Conduct preliminary safety analysis
1.3A (SPICE)
Collect and identify data related to Determine CAP-X ranking ! 1
existing conditions: Review environmental issues/ I 1.6B 1
; _ constraints ! Stage 1 ICE form approved by '
Project location \ J i DTOE and DDE? 1
Traffic data L e eeemmeee— - !
Designyear || mmmmm-m------------—-----
Control and design vehicles

1.5A :
1

Basic roadway characteristics

Desi q More than a single viable control 1.5B
esign speed . strategy identified? > e
Target speed (if applicable) || ‘oo _ ol o _____ ! Provide justification in Stage 1 ICE Form
Crash data
Environmental data o s Y
Multimodal use and needs i 1.6A 1
Roadway context classification : Stage 1 ICE form approved by :
: DTOE and DDE? :

D
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SR 710 / NORTHLAKE BLVD - STAGE 1 FORM

ICE Forms For Reporting, Not Analysis

Project Information

Project Name FDOT ICE Training - D4 FDOT Project # Date| 06/24/19
Submitted By Jack Freeman, Kittelson Agency/Company FDOT Email[ jfreeman@kittelson.com
FDOT Context Classification| C3R - Suburban Residential FDOT District|  District 4 County Palm Beach
Project Locality (City/Town/Village ) West Palm Beach Project Type Congestion Mitigation Project

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

The intersection currently experiences significant delays during peak periods. In the hopes of
avoiding a costly grade-separated interchange, at-grade alternatives are being evaluated for their
ability to better accommodate the high volumes at this intersection relative to the existing signalized

control.

Project Setting Description
(Describe the area surrounding the
intersection )

The intersection lies in a relatively rural area of West Palm Beach. The NW, SW, and SE quadrants
are all occupied by wetlands (undeveloped). The NE quadrant features several residential
developments (several hundred homes) accessing Northlake Boulevard at the adjacent signalized

intarcactinn (annravimataly 1 28 milac aact)

Multimodal Context

(Describe the pedestrian, bicycle, and
transit activity in the area and the
potential for activity based on surrounding
land uses and development patterns )

Given the relatively rural nature of the intersection, pedestrian and bicycle volumes at the intersection
are low. Three of the four quadrants of the intersection are occupied by wetlands that extend for
several square miles. Northlake Boulevard features a mix of shared-use paths and sidewalks along
both sides of the roadway; these are primarily utilized for recreational purposes. Pedestrians and
bicyclists originating from the homes in the NE quadrant do not have direct access to the intersection
as the developments feature perimeter walls. Both motorized and non-motorized traffic from the

2019 Intersection Control Evaluation Training Page: 30
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SR 710 / NORTHLAKE BLVD - STAGE 1 FORM

Basic Intersection Information

Major Street Information

Route #: 710 Route Name(s) Beeline Highway Milepost|  17.025
Existing Control Type Signal Existing AADT 21,400 Design Year AADT| 28,700
Design Vehicle Interstate Semitrailer (WB-62) Control Vehicle Interstate Semitrailer (WB-62)
Primary Functional Classification Rural Principal Arterial Design Speed (mph) 55
Secondary Functional Classification (if app.) Target Speed (mph) [if app.]
Direction Northbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along Neither side of the approach Left-Tum Volumes Volumes
E Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak
& |On-Street Bike Facilities? No Through Leftf 308 Left 1,038
;i Multi-Use Path? No Left-Through-Right Through 723 Through 397
Scheduled Bus Service? No Through-Right Right 5 Right 10
Bus Stop on Approach? No Right-Turn Daily Truck % 13.8%
Direction Southbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: One side of the approach Left-Turn Volumes Volumes
% Crosswalk on Approach? No Left-Through Weekday AM Peak Weekday PM Peak
é On-Street Bike Faciliies? No Through Left 48 Left 93
§ Multi-Use Path? Yes Left-Through-Right Through 311 Through 527
Scheduled Bus Service? No Through-Right Right 85 Right 337
Bus Stop on Approach? No Right-Turn Daily Truck % 14.8%
2019 Intersection Control Evaluation Training Page: 31 l
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SR 710 / NORTHLAKE BLVD - STAGE 1 FORM

Basic Intersection Information

Minor Street Information

Route #: CR-809A

Route Name(s)

Northlake Boulevard

Milepost (if app.)

Existing Control Type

Signal

Existing AADT

32,400

Design Year AADT

38,800

Design Vehicle

Interstate Semitrailer (WB-62)

Control Vehicle

Interstate Semitrailer (WB-62)

Primary Functional Classification

Rural Principal Arterial

Design Speed (mph) 55

Secondary Functional Classification (if app.)

Target Speed (mph) [if app.]

Direction Westbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Tumn| 1 Volumes Volumes
E Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? Yes Through| 2 Left 1 Left 6
E% Multi-Use Path? No Left-Through-Right Through 363 Through 1,586
Scheduled Bus Service? No Through-Right Rightf 115 Right 67
Bus Stop on Approach? No Right-Tumn| 1 Daily Truck % 9.8%
Direction Eastbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: One side of the approach Left-Turn| 0 Volumes Volumes
% Crosswalk on Approach? No Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Faciliies? No Through{ 3 Left 173 Left 62
:% Multi-Use Path? No Left-Through-Right Through| 1,772 Through 690
Scheduled Bus Service? No Through-Right Right| 1,196 Right 396
Bus Stop on Approach? No Right-Turn| 1 Daily Truck % 4.0%
2019 Intersection Control Evaluation Training Page: 32 l
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SR 710 / NORTHLAKE BLVD - STAGE 1 FORM

Crash History

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 (2013-2017) was collected for the study intersection. Over the five-year history, 229 total
crashes were reported with 2 crashes involving a fatality and 52 involving injuries. One fatal crash was rear-end related while the other involved
a pedestrian. 60 percent of the injuries resulted from rear-end crashes, which accounted for approximately 51 percent of the total crashes. 39
percent of crashes occurred on a Monday or Tuesday, and 17 percent occurred between 4 and 6 PM.

2019 Intersection Control Evaluation Training Page: 33 l

Stagel | Stage? | Staoed |




STAGE 1

FDOT\)

e




ICE STAGE 1 PROCESS

11A : Mo Eurther Actior
Does ICE apply to |_)[:_’ ' saded
intersection project? : il

' R’ a B
1.2A 1.4A
Determine project purpose and need Review data and conduct preliminary
L y analyses to screen for viable control
strategy: -
+  Conduct preliminary safety analysis
1.3A (SPICF) P ey
Collect and identify data related to +  Determine CAP-X ranking ! 1
existing conditions: = Review environmental Issues/ I 1.6B i
_ _ constraints ! Stage 1 ICE form approved by '
Project location ¢ J | DTOE and DDE? 1
Traffic data L !
Designyear | | memsmsmsm—mms———-——--—-——----

Control and design vehicles

+  Basic roadway characteristics
Design speed

+  Target speed (if applicable)

+  Crash data

*  Environmentaldata @~ =0  eeememeemememe e

1.5A :
1

More than a single viable control ﬂ:]—> 1.5B
e el I Provide justification in Stage 1 ICE Form

Multimodal use and needs : 1.6A :
Roadway context classification : Stage 1 ICE form approved by :
: DTOE and DDE? :

D
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SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

Existing AM TMC Inputs

Project Name: SR 710 at Northlake Blivd - D4 ICE Training
Project Number: XXXXX XX
Location West Palm Beach, FL
Date 2017 AM
intersaction Legs 4
Mgzciitﬁft East-West

Reset Tool to Defaults ‘

Traffic Volume Demand

Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right Heavy Vehicles|Volume Growth
Eastbound 0 173 1772 1196 4.00% 0.00%
Westbound 0 1 363 115 9.80% 0.00%
Southbound 0 48 311 85 14.80% 0.00%
Northbound 0 308 723 5 13.80% 0.00%
2019 Intersection Control Evaluation Trainin Page: 37
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SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

Adusiment 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 C3R-Suburban Residential
2-phase signal Suggested = 1800 1800
Critic?llhl;zzso\lgolume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700

Equivalent Pasenger Car Volume

([
Volcme (vonihn Must enter Context
U-Turn Left Thru Right Class
q | I I * Manual overrides for:
Eastbound 0 190 1843 1313 Y Adjustment Factor
Westbound 0 1 399 126 . .
[ ]
Southbound 0 55 357 98 Crltlcal VOI ume
Northbound 0 351 823 6 Th reShOId
* Truck to PCE
Left-Turn Adjustment Factor Conversion of left-turning vehicles to equivalent through vehicles
Right-turn Adjustment Factor Conversion of right-turning vehicles to equivalent through vehicles
U-turn Adjustment Factor Conversion of U-turning vehicles to equivalent through vehicles
Truck to PCE Factor 1truck = X Passenger Car Equivalents
Critical Lane Volume Sum Limit Saturation Value for Critical Lane Volume Sum at an intersection
2019 Intersection Control Evaluation Trainin Page: 38

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



SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

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
UILIT|R|U|L|(T|RJU|L|T|RJU|L|T|R

Traffic Signal FULL 2121 1121 031 1121

Results for Existing Configuration

Zone 1 (North) | Zone 2 (South) | Zone 3 (East) | zone 4 (West)| 22" ®
TYPE OF (Center)

INTERSECTION I

CLV| VIC|CLV | VIC|CLV VIC|CLV | VIC|CLV VIC

Traffic Signal FULL — — -- -- -- -- -- -- -- --

Existing Configuration Results

Overall v/ic 1.20 Pedestrian Bicycle Transit
Ratio ) Accommodation Accommodation Accommodation

2019 Intersection Control Evaluation Training Page: 39

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



SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

Step 2B: Alternative Selection

Rankings Inclusion Yes/No Comment
At-Grade Non-Roundabout Intersections? Yes
Traffic Signal Yes
Two-Way Stop Control No Existing Traffic Signal
All-Way Stop Control No Existing Traffic Signal
Continuous Green T No 4 legged intersection
S-W No No nearby rdwy network
N-E No No nearby rdwy network
Quadrant Roadway SE Yos
N-W No No nearby rdwy network
Partial Displaced Left Turn Yes
Displaced Left Turn Yes
Signalized Restricted Crossing U-Turn Yes
Unsignalized Restricted Crossing U-Turn No Existing Traffic Signal
Median U-Turn Yes
Partial Median U-Turn Yes

Roundabouts”

50 ICD Miniroundabout
75 ICD Miniroundaobut
1x1
1x2
2x1
2x2
Grade Separated Interchanges? No
Diamond
Partial Cloverleaf A
Partial Cloverleaf B
Displaced Left Turn Interchange
Diverging Diamond Interchange

Single Point

Existing rdwy is 6-lane

2019 Intersection Control Evaluation Training
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SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

Project Name: SR 710 at Northlake Blvd - D4 ICE Training
e Slides 5-14 | rroject Number: XHXXXX XX
d |Sp|ay Location: West Palm Beach, FL
Date: () AlV

Intersection
Analysis Type: At-Grade Intersections Onl

control type

. e U o < U J U orsjoje < < U
graphics
Northbound | Southbound Eastbound Westbound
. . TYPE OF INTERSECTION Sheet
 Clicking on ulL|T|{R|U|L|T|[R|U|L|T|R|U|L|T|R
blue Traffic Signal FULL 221 1121 0131 1121
. . Quadrant Roadway S-E Use the respective intersection tab(s) to specify the # of lanes inputs.
hyperlinks in T
“ h ” Partial Displaced Left Turn E- 2121 1(2(1 1(3 (1 1(2(1
S eet Displaced Left Turn FULL 221 1121 113 (1 1121
Column also Signalized this_:'::::ed Crossing | _ > 2121113111 20112]1
display Median U-Turn E- 2|2 2|12 3)1]1 2|1
ContrOI type Partial Median U-Turn E-W 2|12(1 112111 3(1]1 21
gra p hics For shared lanes, enter "0" in L or R
2019 Intersection Control Evaluation Training Page: 41
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SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

Quadrant Roadway Intersection (S-E) Quadrant Roadway Intersection (S-E)

Design and Results Data Input and Configuration
Project Name:| SR 770 at Northlake Bivd - D4 ICE Training Volume-to-Capacity Ratio - —
— 0000000 o7 v s [ I R0
Locati West Palm Beach, FL VOLUME / CAPACITY 1.09
Date| 2017 AM

JLLL

98 357 55 0
Z

ST BT Fi T
23 g8 -8
F 53| [ zomes | 71 = zane3 | el =
23l 23l o
= $E =) 3B 800 § r
_ _— - R LER i
— &= p St ) i iy
- 2 1 2 1
823 0 351 61
pepch| pepch pepch| pepch|

1
190

pepch | pepch

/ 1001

2
1

q9r

111|e
Back to Results

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

2019 Intersection Control Evaluation Training Page: 42

4a - Detailed Results | 4b - Summary Results |JEEISTHTRETETEEG || SPRPEEIEC BRIl Traffic Signal | QRS-E | PDLTN-S | FullDLT |




SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

J1LL
Quadrant Roadway 3 Fl N }_ P— }_
Lane Inputs = 13- SN 00 WS
* Need to update Ll nd ar

lanes at all
intersections/zones 1y
to accommodate re- a—

routed traffic %y
-
1001

0 351 823 6
pepch|pepch|pepch|pepch
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SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

* Detailed Results Tab — Reporting highest V/C
movement to determine Overall V/C Ratio

Results for Non-roundabout Intersections

2} 2} (72}
c c [
= 2 2 2
Zone 1 (North) | Zone 2 (South) | Zone 3 (East) | Zone 4 (West) | 2°™¢ 5 2 § 2 § = §

- o 7]
TYPE OF INTERSECTION Sheet (Genter) | Overallvic | ¢ 5 | 28| € 8
Ratio | o e |@meE|EE
& o o o
8| 8| 8
CLV | VIC |CLV | VIC |CLV | VIC|CLV|VIC |CLV | VIC < < <
Traffic Signal FULL 0 0 Fair Fair Good
Quadrant Roadway S-E 1001| 0.57 | 800 0.46 09 09 Fair Fair Fair
Partial Displaced Left Turn E-W 634 | 0.35| 575 | 0.32 [Rk:4ls M1 0 Fair Fair Good
Displaced Left Turn FULL | 564 |0.31] 364 |0.20]| 634 0.35| 575 | 0.32|1772| 0.98 0.98 Fair Fair Good
Signalized Res_trr:llc::ed Crossing U- E-W : WIIEPE 997  055(1373) 0.76 Good S .
Median U-Turn E-W 601 | 0.33(1185|0.66 0 0 Good | Good Fair
Partial Median U-Turn E-W 501 | 0.28 [1117|0.62 0 1.0 0 Good | Good Fair
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SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

 Summary Results Tab — Intersection selected for
evaluation are ranked from lowest to highest V/C

Overall . . . .
TYPE OF INTERSECTION VIC viC Multimodal Pedestrian Bicycle Transit

Ratio Ranking Score Accommodations Accommodations Accommodations

Displaced Left Turn

1 4.8 Fair Fair Good

Partial Displaced Left Turn E-W 1.05 2 4.8 Fair Fair Good

Partial Median U-Turn E-W 1.05 I 2 6.3 Good Good Fair

Quadrant Roadway S-E 1.09 L} 4.4 Fair Fair Fair
Median U-Turn E-W 1.09 4 6.3 Good Good Fair
Traffic Signal 1.20 6 4.8 Fair Fair Good
Signalized Restricted Crossing U- 1.48 7 6.3 Good Good Fair
Turn E-W
- - -- 4.8 -- -- --
2019 Intersection Control Evaluation Training Page: 45

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



SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

Change “Major Street” from “E-W” to “N-S”

Project Name: SR 710 at Northlake Blvd - D4 ICE Training
Project Number: )OOOO()O(
Location West Palm Beach, FL
Date 2017 AM
Numl'fer of )
" Dirction North-South

Reset Tool to Defaults ‘

Traffic Volume Demand

Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right Heavy Vehicles|Volume Growth
Eastbound 0 173 1772 1196 4.00% 0.00%
Westbound 0 1 363 115 9.80% 0.00%
Southbound 0 48 31 85 14.80% 0.00%
Northbound 0 308 723 5 13.80% 0.00%
2019 Intersection Control Evaluation Trainin Page: 46

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



SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

* May need to update lanes for different re-routed

movements

= RCUT, MUT, PMUT

Number of Lanes for Non-roundabout Intersections
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Northbound | Southbound Eastbound Westbound
TYPE OF INTERSECTION Sheet
UIL|TIRIU|L|T|RJU|IL|T|R|JU|L|T|R
Traffic Signal FULL 22 (1 1121 03 (1 1121
Quadrant Roadway S-E Use the respective intersection tab(s) to specify the # of lanes inputs.
Partial Displaced Left Turn N-S 2121 1121 op3 |1 112 (1
Displaced Left Turn FULL 2211 112 (1 113 (1 11211
ignalized Restricted Crossing
o Toien N-S 2(2(2(1|12(|1]|2]|1 2 2
Median U-Turn N-S 2 21| 1 2|1 3 (1 21
Partial Median U-Turn N-S 2 2 (111 21 03 (1 112 |1
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SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

* Major road as SR 710 (N-S) PM results

Overall . . . .
TYPE OF INTERSECTION Vv/C \'/[ Multimodal Pedestrian Bicycle Transit

Ratio

Ranking Score Accommodations Accommodations Accommodations

Displaced Left Turn 0.98 1 4.8 Fair Fair Good

Partial Displaced Left Turn N-S 1.01 2 4.8 Fair Fair Good

Quadrant Roadway S-E 1.09 I 3 4.4 Fair Fair Fair

Traffic Signal 1.20 4 4.8 Fair Fair Good
Partial Median U-Turn N-S 1.22 5 6.3 Good Good Fair
Median U-Turn N-S 1.31 6 6.3 Good Good Fair
Signalized Restricted Crossing U- 1.42 7 6.3 Good Good Fair
Turn N-S
- - -- 4.8 -- -- --
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Student Task
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e




e Student Task

* Fill in # lanes for AM CAP-X Analysis for
both E-W and N-S major road directions

* Complete PM CAP-X Analysis for both E-W
and N-S major road directions

2019 Intersection Control Evaluation Training



SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

* Major road as Northlake (E-W) PM results

Overall ¢ Multimodal Pedestrian Bicycle Transit

Ranking Score Accommodations Accommodations Accommodations

TYPE OF INTERSECTION \'/[

Ratio
Displaced Left Turn | 0.85

1 4.8 Fair Fair Good

Median U-Turn E-W 0.94 2 6.3 Good Good Fair

Quadrant Roadway S-E 1.06 I 3 4.4 Fair Fair Fair

Partial Displaced Left Turn E-W 1.07 4 4.8 Fair Fair Good
Partial Median U-Turn E-W 1.11 5 6.3 Good Good Fair
Signalized Restricted Crossing U- 1.22 6 6.3 Good Good Fair
Turn E-W
Traffic Signal 1.29 7 4.8 Fair Fair Good
- - - 4.8 -- -- --
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SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

* Major road as SR 710 (N-S) PM results

Overall

V/C Multimodal Pedestrian Bicycle Transit

TYPE OF INTERSECTION
o SECTIO e Ranking Score Accommodations Accommodations Accommodations

Ratio
Partial Displaced Left Turn N-S | 0.85

1 4.8 Fair Fair Good

Displaced Left Turn 0.85 1 4.8 Fair Fair Good

Traffic Signal 1.29 4 4.8 Fair Fair Good

Median U-Turn N-S 1.51 5 6.3 Good Good Fair

Partial Median U-Turn N-S 1.55 6 6.3 Good Good Fair

Signalized Restricted Crossing U-
Turn N-S

- - -- 4.8 -- -- --

7 6.3 Good Good Fair

Quadrant Roadway S-E 1.06 I 3 4.4 Fair Fair Fair

1.79
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SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

Results Summary

E-W Major Road N-S Major Road

Control Type
AM PM AM PM
DLT 0.98 0.85 0.98 0.85
Partial DLT 1.05 1.07 1.01 0.85
Partial MUT 1.05 1.11 1.22 1.55
Quadrant (S-E) 1.09 1.06 1.09 1.06
MUT 1.09 0.94 1.31 1.51
Traffic Signal 1.20 1.29 1.20 1.29
Signalized RCUT 1.48 1.22 1.42 1.79
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SR 710 / NORTHLAKE BLVD - STAGE 1 CAP-X

Capacity Analysis for Planning of Junct

Summary Report - Page 1 of 2

Project Name:| SR 710 at Northlake Blvd - D4 ICE Training
Project Number: XXXXX. XX
Location:| West Palm Beach, FL
Date: 2017 AM
Number of Intersection Legs:| 4
Major Street Direction:| North-South
mm
Volume (Veh/hr) Percent (%) u a ry e p O rt
U-Turn Left Thru Right
q q I r Heawy Vehicles|Volume Growth
Eastbound 0 173 1772 1196 4.00% 0.00% n e e d S t O b e
Westbound 0 1 363 115 9.80% 0.00%
Southbound| 0 48 311 85 14.80% 0.00% °
Northbound| 0 308 723 5 13.80% 0.00% t d d
printed an
Suggested 0.80 0.95 0.85
Truck to PCE Factor Suggested = 2.00 2.00
FDOT Context Zone C3R-Suburban Residential a tt a C h e d t O t h e
2-phase signal Suggested = 1800 1800

Critical Lane Volume

Threshold 3-phase signal Suggested = 1750 1750

4-phase signal Suggested = 1700 1700 S 1 I C E F
Capacity Analysis for Planning of Junctions t a g e O r I I l

Summary Report - Page 2 of 2

CraalvE e Multimodal Pedestrian Bicycle Transit
TYPE OF INTERSECTION . s Accommodation Accommodation Accommodatio
Ratio Ranking Score
Displaced Left Turn 008 (01 48 Falr Falr Good
Partial Displaced Left Turn N-S 1.01 . 2 4.8 Falr Falr Good
Quadrant Roadway S-E 1.09 I 3 4.4 Falr Falr Falr
Traffic Signal 120 [ 4 48 Falr Falr Good
Partial Median U-Turn N-S 1.22 I 5 6.3 Good Good Falr
Median U-Turn N-S 1.31 6 6.3 Good Good Falr
[Signalized Restricte sing U-Tur
ignalized Restri Ne: Crossing urn 1.42 7 6.3 Good Good Falr
= = - 4.8 - = =
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STAGE 1

FDOT\)

T




ICE STAGE 1 PROCESS

11A ! " NoFurther Actior
Does ICE apply to |_) ' Neoded
intersection project? : il i

' R’ a B
1.2A 1.4A
Determine project purpose and need Review data and conduct preliminary
L y 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 ! Stage 1 ICE form approved by '
Project location \ J | DTOE and DDE? I
Traffic data L !
Design year [ )
Control and design vehicles 1 1.5A 1
*  Basic roadway characteristics : More than a single viable control : 1.5B
Design speed ! strategy identified? r’:]_’ :
+  Target speed (if applicable) VL I Provide justification in Stage 1 ICE Form
+  Crash data
+  Environmental data e ,
Multimodal use and needs 1 1.6A 1
Roadway context classification : Stage 1 ICE form approved by :
: DTOE and DDE? :
\ 7

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



1.4 A - SPICE TOOL OVERVIEW

PREDICTIVE
SAFETY FOR AN
ALTERNATIVE

SIMILAR TO EXISTING
CONFIGURATION
AND CRASH DATA
AVAILABLE?

SPF OF SPF OF

EXISTING ANOTHER

INTERSEC- | | ALTERNA-
TION /. TIVE

APPLY CRASH
EB . PREDICTION | |
METHOD | COMPLETy

CRASH
PREDICTION | |

COMPLETE /,
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CRASH
PREDICTION

COMPLETE




1.4 A - SPICE TOOL OVERVIEW

At-Grade Inf-rsection to include in SPICE Tool - = - e 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
dleg |2x2 6 ormore 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
dleg |2x2 6 ormore
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

SPF Under Development - Include in SPICE Tool

Exclude from SPICE Tool

2019 Intersection Control Evaluation Training Page: 58



SR 710 / NORTHLAKE BLVD - STAGE 1 SPICE

Project Information

Provide general project information for reference purposes only.

Project Name:

FDOT District 4 ICE Training

Intersection:

SR 710 at Northlake Boulevard

Agency: FDOT
Project Reference: XXXXX. XX
City: West Palm Beach
State: Florida
Date: 7/1/2019
Analyst: KAl

Use this button to clear
all inputs/outputs and
reset the tool to its
initial defaults

Reset SPICE Tool
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SR 710 / NORTHLAKE BLVD - STAGE 1 SPICE

Control Strategy Selection — Base Values

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)

5 or fewer

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 33,400
Opening Year - Minor Road AADT 22,400
Design Year - Major Road AADT 38,800
Design Year - Minor Road AADT 28,700

2019 Intersection Control Evaluation Training
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SR 710 / NORTHLAKE BLVD - STAGE 1 ANALYSIS

e Student Task

* Select Control Strategies to be analyzed in
SPICE Analysis



SR 710 / NORTHLAKE BLVD - STAGE 1 SPICE

* All control strategies initially included
* Traffic Signal (Alt. Config.) — applicable if existing

condition is signal

Control Strategy Include Base Intersection
Traffic Signal Yes --
Traffic Signal (Alternative Configuration) No --
Minor Road Stop No -- Opening Year AADT Outside of SP Design Year AADT Outside of SPF Development Range
All Way Stop No --
1-Lane Roundabout No -- Opening Year AADT Outside of SP Design Year AADT Outside of SPF Development Range
2-Lane Roundabout No -- Opening Year AADT Outside of SP 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 -- Opening Year AADT Outside of SP Design Year AADT Outside of SPF Development Range
Unsignalized Restricted Crossing U-Turn (RCUT) No -- Opening Year AADT Outside of SP Design Year AADT Outside of SPF Development Range
Continuous Green-T Intersection No Traffic Signal
Jughandle Yes Traffic Signal
Other 1 No Traffic Signal *Please Select
Other 2 No Minor Road Stop *Please Select
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SR 710 / NORTHLAKE BLVD - STAGE 1 SPICE

* Traffic Signal and All Way Stop — Left-turn and right-
turn sum of all approaches

* Minor Road Stop — Left-turn and right-turn sum for
uncontrolled approaches only

At-Grade Intersection Inputs

Provide inputs needed to compute and apply Part C CMFs.

Control Strategy

Input Traffic Signal Displaced Left Median U-Turn Signalized RCUT Jughandle
u ic Si ignaliz u
P B Turn (DLT) (MUT) & B
Opening Year Major Road AADT 33400 33400 33400 33400 33400
r
Opening Year Minor Road AADT Optional AADT 22400 22400 22400 22400 22400
q r
Design Year Major Road AADT Overrides 38800 38800 38800 38800 38800
r
Design Year Minor Road AADT 28700 28700 28700 28700 28700
Number of Approaches with Left-Turn Lanes 3
Number of Approaches with Right-Turn Lanes Additional Required 4
Control Strategy
Number of Uncontrolled Approaches with Left-Turn Lanes Inputs
Number of Uncontrolled Approaches with Right-Turn Lanes
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SR 710 / NORTHLAKE BLVD - STAGE 1 SPICE

* Base condition HSM inputs

* Leave as default for Stage 1

Control Strategy

Input

Displaced Left

Traffic Signal Turn (DLT)

Median U-Turn
(MuT)

Signalized RCUT

Jughandle

Keep default val

ues 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, Required
for Stage 2 ICE

Skew Angle

N/A

Lighting Present

Yes

# 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

No

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 CMF - No Inputs

Number of Approaches with U-Turn Prohibited

in the SPF
computation

Required

Pedestrian Volume by Activity Level

Low (50)

User Specified Sum of all daily pedestrian crossing volumes

50

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

Scroll Down for
Signalized RCUT
SPF Inputs

All yellow cells will be automatically
populated by a macro. If users want to do
a planning-level analysis, they can leave
the automatic inputs as-is

CMF - No Inputs
Required
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SR 710 / NORTHLAKE BLVD - STAGE 1 SPICE

SPICE Stage 1 Results — Northlake as Major Road

Federal Highway Administration (FHWA)
Safety Performance for Intersection Control Evaluation Tool

Results

Summary of crash prediction results for each alternative

Compute Results

Project Information
Project Name: FDOT District 4 ICE Training Intersection Type At-Grade Intersections
Intersection: SR 710 at Northlake Boulevard Opening Year 2020
Agency: FDOT Design Year 2040
Project Reference: XK. XX Facility Type On Urban and Suburban Arterial
City: West Palm Beach Number of Legs 4-leg
State: Florida 1-Way/2-Way 2-way Intersecting 2-way
Date: 7/1/2019 # of Major Street Lanes (both directions) 5 or fewer
Analyst: KAI Major Street Approach Speed Less than 55 mph
Crash Prediction Summary
. q o q AADT Within Prediction .
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle Rank R o Source of Prediction
ange?
Total 16.17 20.03 379.81 .
Traffic Signal
< Fatal & Injury 5.66 7.08 133.59 I 4 Yes Calibrated SPF
Total 14.23 17.63 334.23
Displaced Left Turn (DLT N/A CMF
& (bLT) Fatal & Injury 4.98 6.23 117.56 I 3 /
Total 13.74 17.03 322.84
Median U-Turn (MUT N/A CMF
( ) Fatal & Injury 3.96 4.95 93.51 I 1 /
Total 34.09 44,78 826.68 .
Signalized RCUT No Uncalibrated SPF
2 Fatal & Injury 8.89 12.06 219.39 I 5
Total 11.96 14.82 281.06
Jughandle N/A CMF
. Fatal & Injury 4.19 5.24 98.86 I 2 /
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SR 710 / NORTHLAKE BLVD - STAGE 1 SPICE

SPICE Stage 1 Results — SR 710 as Major Road

Federal Highway Administration (FHWA)
Safety Performance for Intersection Control Evaluation Tool
Results
Summary of crash prediction results for each alternative

Project Information

Compute Results

Project Name:

FDOT District 4 ICE Training

Intersection Type

At-Grade Intersections

Intersection: SR 710 at Northlake Boulevard Opening Year 2020
Agency: FDOT Design Year 2040
Project Reference: XXXXX. XX Facility Type On Urban and Suburban Arterial
City: West Palm Beach Number of Legs 4-leg
State: Florida 1-Way/2-Way 2-way Intersecting 2-way
Date: 7/1/2019 # of Major Street Lanes (both directions) 5 or fewer
Analyst: KAI Major Street Approach Speed Less than 55 mph
Crash Prediction Summary
. . . . AADT Within Prediction .
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle Rank - o Source of Prediction
ange?
Total 11.72 15.69 287.39 .
Traffic Signal
J Fatal & Injury 3.97 5.40 98.14 I 4 No Calibrated SPF
Total 10.31 13.81 252.91
Displaced Left Turn (DLT N/A CMF
: (bLT) Fatal & Injury 3.49 4.75 86.37 I 3 /
Total 9.96 13.34 244.28
Median U-Turn (MUT N/A CMF
( ) Fatal & Injury 2.78 3.78 68.70 I 1 /
Total 26.08 36.58 655.97 .
Signalized RCUT No Uncalibrated SPF
2 Fatal & Injury 7.34 10.44 186.08 I 5
Total 8.67 11.61 212.67
Jughandle N/A CMF
g Fatal & Injury 2.93 4.00 72.63 I 2 /
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ICE STAGE 1 PROCESS

11A : Mo Eurther Actior
Does ICE apply to |_)[:_’ ' saded
intersection project? : il

' R’ a B
1.2A 1.4A
Determine project purpose and need Review data and conduct preliminary
L y analyses to screen for viable control
«  Conduct preliminary safety analysis
1.3A (SPICE) T, S————— =
Collect and identify data related to *+  Determine CAP-X ranking : .
existing conditions: *  Review environmental issues/ I 1.6B i
_ _ constraints . Stage 1 ICE form approved by !
Project location \ J 1 DTOE and DDE? 1
Traffic data b o o e e !
Design year G )
Control and design vehicles 1 1.5A 1
* Basicroadway characteristics : More than a single viable control : 1.5B
Design speed ' strategy identified? ﬂ:]— S P
+ Target speed (if applicable) L S 1 Provide justification in Stage 1 ICE Form
+  Crash data
+  Environmental data R e e e L S S L S LSS .
Multimodal use and needs 1 1.6A 1
Roadway context classification : Stage 1 ICE form approved by :
! DTOE and DDE? !
L )| I
A . [ ]
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e Student Task

* Select Control Strategies in the ICE Form to
be advanced from Stage 1: Screening to
Stage 2: Preliminary Control Strategy
Assessment



SR 710 / NORTHLAKE BLVD. - STAGE 1 RESULTS

Existing control type must move on to Stage 2 as the future no-
build condition

Control Strategy 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.
CAP-X Outputs
VIC Ratio ) Justification
Control Weekday AM | Weekday PM | Multimodal SPICE |[Strategy to Be
Strategy Peak Peak Score Ranking | Advanced?
Existing signalized intersection.
Two-Way Stop-| -y NIA NIA NIA No
Controlled
Existing signalized intersection.
Al Way Stop N/A N/A N/A N/A No
Controlled
Sianalized The existing signal will move forward as the future
g 1.20 1.29 48 4 Yes  |no-build.
Control
Both the major and minor roadways have 2-3 lane
Roundabout N/A N/A N/A N/A No approaches.
1.09 (E-W 0.94 (E-W A median U-turn would re-route the 1,000+ vehicle
Median U-Turn Road) Road) 6.3 1 No NBL movement, which is not desirable.
1.31 (N-S Road)|1.51 (N-S Road)
RCUT 1.48 (E-W 1.22 (E-W An signalized RCUT is not anticipated to have
(Signalized) Road) Road) 6.3 5 No adequate capacity to handle existing traffic
g 1.42 (N-S Road)|1.79 (N-S Road) volumes.
Existing signalized intersection.
.RCU.T N/A N/A N/A N/A No
(Unsignalized)
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SR 710 / NORTHLAKE BLVD. - STAGE 1 RESULTS

Existing control type must move on to Stage 2 as the future no-
build condition

Control Strategy 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.
CAP-X Outputs
VIC Ratio ) Justification
Control Weekday AM | Weekday PM | Multimodal SPICE |[Strategy to Be
Strategy Peak Peak Score Ranking | Advanced?
An existing jughandle is presentin the SE corner
Jughandle 2 No but does not provide much operational benefit.
! Multiple left turn movements are less than 75
Displaced Left-| 0.98 (Both E-W | 0.85 (Both E-W pte et .
4.8 3 No vehicles in either peak hour so this treatment
Turn & N-S Road) | & N-S Road) . .
wouldn't be as effective for the cost.
. The intersection currently has 4 approaches.
Continuous
N/A N/A N/A N/A No
Green Tee
Developing a quadrant roadway in the S-E
Quadrant . .
1.09 (SE) 1.06 (SE) 44 Yes quadrant holds the potential to alleviate the
Roadway : . .
operational issues experienced at the
Partial Median 1.05 (E-W 1.11 (E-W The PMUT is anticipated to operate with a worse
U-Tum Road) Road) N/A 1 No VIC than either the QR or the PDLT.
1.22 (N-S Road)|1.55 (N-S Road)
1.05 (E-W 1.07 (E-W A PDLT for the N-S roadway would provide
Partial DLT Road) Road) N/A 8 Yes operational benefits for the 1,000+ vehicle NBL
1.01 (N-S Road)|0.85 (N-S Road) movement.
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SR 710 / NORTHLAKE BLVD. - STAGE 1 FORM

Resolution — Must be sighed by DTOE and DDE

Resolution
To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer
Project Determination Multiple Viable Alternatives Identified: Continue to Stage 2
Comments
DTOE Name Signature Date
DDE Name Signature Date
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STAGE 2
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2.1A

designs for viable control
strategies identified in Stage 1

[} 1
[} ]
1 1
: Prepare preliminary concept :
i |
1 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 v
*  Multimodal accommodations < { ; I :]
(pedestrian, bike, & transit)
+  Publicinput T
Other appropriate factors o e R e Y
Coll dditional d ded : 2.4B :
olleet additionardaaas peeded to 1 Stage 2 ICE form approved by 1
Support analySIS 1 DTOE and DDE? 1
\ J ol 1
wiliiii il '
1 1
: More than a single control strategy :_)‘ glﬁgarize analyses in Stage 2 ICE form
! still considered viable? ; £ e ees Al :
o illl. 1 and provide justification for selection of
control strategy
[ 1
: 2.4A !
1 Stage 2 ICE form approved by 1
: DTOE and DDE? :
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STAGE 2 OVERVIEW

Operational .
Analysis Safety Analysis BENEFIT

(Synchro / SIDRA) (SPICE) CALCULATIONS
Opening and Design Years
Multiple Control Strategies

Y
e
—_—

Costs COST CALCULATIONS

« ROW Life Cycle of 20 and 100 Years
+ Construction & Design
* Default Operations Costs
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2.1A
Prepare preliminary concept
designs for viable control
strategies identified in Stage 1

B e e e e T T Y

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 v
*  Multimodal accommodations < { ; I :]
(pedestrian, bike, & transit)
+  Publicinput T
Other appropriate factors o e R e Y
Coll dditional d ded : 2.4B :
olleet additionardaaas peeded to 1 Stage 2 ICE form approved by 1
Support analySIS 1 DTOE and DDE? 1
\ J ol 1
wiliiii il '
1 1
: More than a single control strategy :_)‘ glﬁgarize analyses in Stage 2 ICE form
! still considered viable? ; £ e ees Al :
o illl. 1 and provide justification for selection of
control strategy
[ 1
: 2.4A !
1 Stage 2 ICE form approved by 1
: DTOE and DDE? :
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SR 710 / NORTHLAKE BLVD. - STAGE 2 CONCEPT DEVELOPMENT

Traffic Signal — Existing

e Construction and Design
Cost - SO

« ROW Cost - S0

- -
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SR 710 / NORTHLAKE BLVD. - STAGE 2 CONCEPT DEVELOPMENT

Partial Displaced Left-Turn (DLT)

e Construction and Design Cost -
$3,100,000

* ROW Cost - $1,700,000

__________
—————————————— et e S ———— C—
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SR 710 / NORTHLAKE BLVD. - STAGE 2 CONCEPT DEVELOPMENT

2019 Intersection Control Evaluation Training




SR 710 / NORTHLAKE BLVD. - STAGE 2 CONCEPT DEVELOPMENT

Fnaasy I‘?Ei‘ﬂﬂnm"
4! CRRNERTRN DaR o] ARLRENT -.ﬂi"?m
e

Southeast Quadrant Roadwa

* Construction and Design Cost
- 51,810,000

« ROW Cost - SO

2019 Inters|




SR 710 / NORTHLAKE BLVD. - STAGE 2 CONCEPT DEVELOPMENT

Quad SE —Zone 1




SR 710 / NORTHLAKE BLVD. - STAGE 2 CONCEPT DEVELOPMENT

Quad SE — Zone 2
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SR 710 / NORTHLAKE BLVD. - STAGE 2 CONCEPT DEVELOPMENT
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STAGE 2

FDOT\)

T




2.1A

designs for viable control
strategies identified in Stage 1

[} 1
[} ]
1 1
: Prepare preliminary concept :
i |
1 1

2.2A

Evaluate each viable control strategy
based on:

Existing-and-design-vearoperations
*HHRGaRe- A-yreat +aHoHS

«  Safety performance (HSM analysis

with SPICE Tool)
COsT
+  Benefit-cost analysis (using FDOT
ICE Tool)
+  Environmental, utility, & right-of-way
] impacts v
*  Multimodal accommodations < { ; I :]
(pedestrian, bike, & transit)
+  Publicinput T
Other appropriate factors o e R e Y
Coll dditional d ded : 2.4B :
olleet additionardaaas peeded to I Stage 2 ICE form approved by 1
Support analySIS 1 DTOE and DDE? 1
\ J ol 1
wiliiii il '
1 1
: More than a single control strategy :_)‘ glﬁgarize analyses in Stage 2 ICE form
! still considered viable? ! e B Sk | g :
o illl. 1 and provide justification for selection of
control strategy
[ 1
: 2.4A !
1 Stage 2 ICE form approved by 1
: DTOE and DDE? :
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SR 710 / NORTHLAKE BLVD. - STAGE 2 SPICE

Remove control types that were not advanced in Stage 1

Displaced Left Turn (DLT
Median U-Turn (MUT)
Signalized Restricted Crossing U-Turn (RCUT

Unsignalized Restricted Crossing U-Turn (RCUT)

ughangle | No | Traffic Signal

Yes

Other 1 No Traffic Signal
Other 2 No Minor Road Stop
2019 Intersection Control Evaluation Training Page: 89

Introduction Project Information

Definitions

Control Strategy Selection

At-Grade Inputs

Control Strategy Include Base Intersection

Traffic Signal Yes .

Traffic Signal (Alternative Configuration) No --

Minor Road Stop No -- Opening Year AADT Outside ¢ Design Year AADT Outside of SPF Development Rang
All Way Stop No --

1-Lane Roundabout No - Opening Year AADT Outside ¢ Design Year AADT Outside of SPF Development Rang
2-Lane Roundabout No --

Opening Year AADT Outside c Design Year AADT Outside of SPF Development Rang

Opening Year AADT Outside ¢ Design Year AADT Outside of SPF Development Rang

Opening Year AADT Outside ¢ Design Year AADT Outside of SPF Development Rang

*Please Select

*Please Select

Calibration

Historical




SR 710 / NORTHLAKE BLVD. - STAGE 2 SPICE

Update HSM inputs from the base condition for site specific
conditions

‘ Control Strategy
Displaced Left
Input Traffic Signal
v £ Turn (DLT)
Keep default values below here for planning-level analysis, override with actual values for full HSM Analysis
Part C CMFS
Reset Planning Inputs to Defaults Optional For Stage 1 ICE, Required
for Stage 2 ICE
Skew Angle N/A
Lighting Present Yes
# of Approaches Permissive LT Signal Phasing
# of Approaches Perm/Prot LT Signal Phasing
# of Approaches Protected LT Signal Phasing
—— - 0
Number of Approaches with Right-Turn-on-Red Prohibited
Red Light Cameras Present No
Number of Major Street Through Lanes . )
Number of Minor Street Lanes A yellow cell indicates S AIII yeli;)bw cells will b; automatically ;
th | b d - No Inputs | populate a macro. If users want to do
# of Major St Approaches w/ Right-Turn Channelization € va‘ue may be se . P pop ) v .
bor of " h hibited in the SPF Required a planning-level analysis, they can leave
Number of Approaches with U-Turn Prohibite computation the automatic inputs as-is
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 0
2019 Intersection Control Evaluation Training Page: 90
Introduction Project Information Definitions Control Strategy Selection At-Grade Inputs Calibration Historical




SR 710 / NORTHLAKE BLVD. - STAGE 2 SPICE

Obtain 5 years of crash data from FDOT CARS and Signal Four
Analytics Database

Is historical crash data
. Yes
available?
Number of years available: 5 (Up to 10) First Year Data is available: 2013
Historical Intx Type: 45G
. . Year
Historical Crash Counts
2013 2014 2015 2016 2017 -- - -- -- -- Total
Total
Combined |Fatal/Injury
PDO
. Total 0 2 4 4 9 -- -- -- -- -- 19
Single- /i 0 0 3 1 4 8
Vehicle ata/njury
PDO 0 2 1 3 5 11
. Total 38 30 34 35 71 -- -- -- -- -- 208
Multiple- /i 7 9 7 5 16 44
Vehicle ata/njury
PDO 31 21 27 30 55 164
Veh-Ped |Fatal/Injury 0 0 0 0 1 1
Veh-Bike [Fatal/Injury 0 0 1 0 0 1
Total All 38 32 39 39 81 -- -- -- -- -- 229

2019 Intersection Control Evaluation Training Page: 91 l
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SR 710 / NORTHLAKE BLVD. - STAGE 2 SPICE

SPICE Stage 2 Results

Federal Highway Administration (FHWA)
Safety Performance for Intersection Control Evaluation Tool

Results

Summary of crash prediction results for each alternative

Project Information

Compute Results

Project Name:

FDOT District 4 ICE Training

Intersection Type

At-Grade Intersections

Intersection: SR 710 at Northlake Boulevard Opening Year 2020
Agency: FDOT Design Year 2040
Project Reference: XXX XX Facility Type On Urban and Suburban Arterial
City: West Palm Beach Number of Legs 4-leg
State: Florida 1-Way/2-Way 2-way Intersecting 2-way
Date: 7/1/2019 # of Major Street Lanes (both directions) 5 or fewer
Analyst: KAl Major Street Approach Speed Less than 55 mph
Crash Prediction Summary
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle Rank AADT W;hm P;edlctlon Source of Prediction
ange?
Total 38.24 47.44 899.03 .
Traffic Signal Yes Calibrated SPF w/ EB
< Fatal & Injury 7.40 9.27 174.85 I 2 /
Total 33.65 41.74 791.15
Displaced Left Turn (DLT
P (DLT) Fatal & Injury 6.51 8.16 153.87 I 1 N/A CMF
2019 Intersection Control Evaluation Training Page: 92
Introduction Project Information Definitions Control Strategy Selection At-Grade Inputs Calibration Historical Results User Selections Labels




Student Task

FDOT\)

e




SR 710 / NORTHLAKE BLVD. - STAGE 2 ANALYSIS

e Student Task

* Perform “Save As” on Stage 1 SPICE

* Complete Stage 2 SPICE analysis —
e Update control types
* Update HSM base conditions
e Update crash data



STAGE 2

FDOT\)

T .




2.1A

designs for viable control
strategies identified in Stage 1

[} 1
[} ]
1 1
: Prepare preliminary concept :
i |
1 1

2.2A
Evaluate each viable control strategy
based on:

+  Existing and design year operations
Sdfti)' pCIfUI mance (HSI‘V‘I dlld:yb;b

with SPICE Tool)

Cost
+  Benefit-cost analysis (using FDOT
ICE Tool)
+  Environmental, utility, & right-of-way
] impacts v
*  Multimodal accommodations < { ; I :]
(pedestrian, bike, & transit)
+  Publicinput T
Other appropriate factors o e R e Y
Coll dditional d ded : 2.4B :
olleet additionardaaas peeded to 1 Stage 2 ICE form approved by 1
Support analySIS 1 DTOE and DDE? 1
\ J ol 1
wiliiii il '
1 1
: More than a single control strategy :_)‘ glﬁgarize analyses in Stage 2 ICE form
! still considered viable? ; £ e ees Al :
o illl. 1 and provide justification for selection of
control strategy
[ 1
: 2.4A !
1 Stage 2 ICE form approved by 1
: DTOE and DDE? :
2019 Intersection Control Evaluation Training Page: 96
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2.2 A - SYNCHRO TEMPLATES OVERVIEW

* Median U-Turn (MUT)

e Restricted Crossing U-Turn
(RCUT)

* Unsignalized
* Signalized
* Expanded to corridors

* Jug-handle

e Displaced Left Turn (DLT)
* Continuous Green T

* Quadrant Roadway

* Diverging Diamond
Interchange (DDI)

2019 Intersection Control Evaluation Training Page: 97
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2.2 A - PLATOON RATIO

* Platoon Ratio

e Describes the quality of signal progression for the

corresponding movement group

* Definition — HCM 6t Edition Equation 19-5

Platoon Ratio

Arrival Type

Progression Quality

0.33 1 Very poor

0.67 2 Unfavorable

1.00 3 Random arrivals

1.33 4 Favorable

1.67 5 Highly favorable

2.00 6 Exceetionallx favorable

2019 Intersection Control Evaluation Training

Source: HCM 6th Edition Exhibit 19-13 Relationship Between Arrival Type
and Progression Quality



2.2 A - PLATOON RATIO APPLICATION

* Evaluated progression between intersection types
* Assumptions for Theoretical Analysis

Posted cyCIe |ength

Roadway soeed Saturation - -
Configuration P I ' Signalized MUT and

limit and DLT RCUT
1,950

Major road* 500 vehicles peak 4 lanes divided

direction/hr/In w/LT and RT lanes 2 veh/h/In

- 180 sec 90 sec
. 25% of major 1,950
Minor road

street volumes S5 (P veh/h/In

* % mile major intersection spacing

* Signal timings optimized with Synchro

* VISSIM analysis for performance measures to estimate
HCM platoon ratio
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2.2 A - PLATOON RATIO ESTIMATES FOR CORRIDORS

Analysis Intersection Upstream Intersection Platoon Ratio
Standard Signal ) 1.38
Roundabout ®. 1.00
Standard Signal RCUT O 1.25
MUT O 1.21
DLT O 1.15
Standard Signal O 1.24
Roundabout @ 1.00
RCUT RCUT ) 1.46
MUT ] 1.43
DLT O 1.21
Standard Signal ) 1.25
Roundabout O 1.00
MUT RCUT ® 1.48
MUT (] 1.52
DLT O 1.15
Standard Signal O 1.15
Roundabout @ 0.99
DLT RCUT ) 1.20
MUT O 1.20
DLT O 1.33
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2.2 A - PLATOON RATIO APPLICATION

Options Transfer Optimize Reports Help
E @ N ﬁ # q q G_*? HW| W ® m ? ? u ¢ Template ~ :¢ m @ HCM Y- int. Results ~
' o v’ £ Ring & Barrier S Mvmt Results ~
Map Select b'e Q Q q Q Select Lane Templates Merge \-‘olqme TIA Tim.ing y ) Pha;ing T5D Dete.ction Detector p .
view Background Int. Settings © Template  Settings Settings Cluster Editor  settings Settings ~ Template [N Reset Warnings
Mapping Il Zoom View Options Lanes & Volumes Signal Timing Detection Hg ath Edition
x ® |+ + + Auta Mode Pedestrian Mode  Bicycle Mode
D —
HCM 6th INTERSECTION HCM 6th Settings — My ¢ TN fd
EBT EER WEBL WBT MBL MER
“”de_”_ il Lanes and Sharing (#RL) 4 %
Desaiiption Traffic Volume (vph) 0 0 0 2000 250 0
Control Type Actd-Coord
Cycle Length (3] a0 Future Velume (vph) 0 0 0 2000 250 0
Lock, Timings [ Turn Type — — — — i —
HCM Equilibrium Cyclefs] 300 Protected Phases — — — 6 5 —
HCH Contral Delay(s) 11.9 Permitted Phases — — — —
HCM Intersection LOS B | Lagaging Phass? — — — — —
Analyziz Time Period [h) 0.25 Opposing right-turn lane influen{  — = = = = =
Saturation Flow Fate [pedhdn) — + Signal Timing Details
Use Saturation Flow Rate O Recall Mode _ _ — C-Max| Max _
Sneakers Per Cyole (vh) 21 + Adjusted Flow Rate (vehih) — — — 20000 250 —
Mumber of Calc Iterations 35 X
Stored Pazsenger Car Length [ft] 25 e Moo bes = = = E L =
Stored Heavy Vehicle Length (] 5 Pedesrian volume (pfh) - qQ — - - 0
Probability Peds. Puzhing Button 051 Bicycle volume (bicycles/h) — 0 — — — 0
Deceleration R ate (ft/s/g] 4.00 Right Turn on Red Volume (vph — 0 — — — 0
Acceleration Rate (fisds) 3,50 + |deal Satd. Flow (vphpl) 1950 1950[ 1950 1950 1950 1950
Distance Between Stored Cars (ft) 8.00 Work zone on approach? O — — O | —
Queue Length Percentile 50 Total Approach Width — — — = = —
Left-Tumn Equivalency Factor 1.05 o 1SS B MNng Wtk Zone | o e e e
Right-Turn Equivalency Factor 1.18 F HCM Platoon Ratio 1.00 1.00! 1.00 1.00! 1.00 1.00! i <
Heavwy Yeh Equivalency Factor 2.00 -Haﬂﬁp;re-an::ireri-ng-lzagor el 1.DD- -1TD -130- 1 D-D -1@ - TDD
Ciitical Gap for Perm. Left Tuin [5] 45 -
Follow-up Time Pemn Excl Left(s] 25 fnthal Oueu? (veh) = = = L L =
Follow-up Time Pem Shid Lefts) 45 | Include Unsignalized Delay? e
Stop Thieshold Speed (mph) 50 UiesioiMovesnenbeloyi(siven) | I e | e
Critical Merge Gap (¢ 37 Right Turn Channelized — Nene — Nane — Naone
HCM Bth Capacity (vehih) = = = 2533 D —
HCM Volumel/Capacity — — — 0.730| 0.000 —
HCM Lane Group Delay(siveh) | — — — 139 00 —
HCM Lane Group LOS — — — B A —
HCM Approach Delay (siveh) — — — 119 00—
HCM Approach LOS NA - — — B A —

2019 Intersection Control Evaluation Training
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2.2 A - PLATOON RATIO APPLICATION: RCUT W/UPSTREAM RCUT

HCM 6th Settings — Y TN A HCM 6th Settings —- Y v YN
EBT EER WBL  WBT MEL NER EBT EER WEBL  WBT NEL NER
Lanes and Sharing (#RL) 4 % Lanes and Sharing (#RL) ++ b
Traffic Velume (vph) o 0 2000 250 o Traffic Volume (vph) 0 0 2000 250
Future Volume (vph) o 0 2000 250 o Future Volume (veh) 0 0 0 20000 250 0
Turn Type — — — = Prot = Turn Type — — — — Prot —
Protected Phases — — — 6| g — Protected Phases — — — B 8 —
Permitted Phases — — — — Permitied Phases — = — —
Lagging Phase? — — — — — Lagging Phase? — — — _ _
Opposing right-turn lane influens  — — — — — — Oppaosing right-turn lane influeni  — — = = = —
+ Signal Timing Details + Signal Timing Details
Recall Mode - - —  C-Max | Max - Recall Mode — — —  C-Max| Max  —
+ Adjusted Flow Rate (veh/h) — — — 2000 250 — + Adjusted Flow Rate (vehih) — — — 2000 250 _
Adjusted No of Lanes — — — 2 1 — Adjusted No of Lanes - - - 7 1 -
Pedestrian volume (p/h) — o - — — o Pedestrian volume (pih) — o — — — 0
Bicycle volume (bicycles/h) = 0 — - - 0l | Bicycle volume (bicyclesih) — 0 — — — 0
Right Turn on Red Volume (vph - o — — — 0 Right Turn on Red Volume (vph - o — — — 0
+ |deal Satd. Flow (vphpl) 1850 1850f 1950 1950 1950 1950| | + |deal Satd. Flow (wphpl) 1950 1950, 1950 1950( 1950 1950
Work zone on approach? O _ — O 0 — Work zone on approach? L] — — O O —
Total Approach Width — — — - — — Total Approach Width — - - - - .
Lanes onenduronwarkrons, = r— -e =y - T o e AR S P Tl W 0] QLKZ O G s s o s s s e e i o i e o e o e o
Synchro 10 HCM Platoen Ratio 100 1000 100 100 100 100F ¥ HCM Platoon Ratio 100 100 100 145 100 1.0
Default |_HCM Upstisam Filtering Factor | 100 100 100 100100 700 |~ HCM Upstream Filtering Factor | 100 100 100 100, 100 1.00
Initial Queue (veh) — — = 0 0 — Initial Queue (veh) — — _ 0 0 —
Pa rameter Include Unsignalized Delay? — — — — — — Include Unsignalized Delay? — — — - _ _
Unsig. Movement Delay (sfveh) — — — - — — Unsig. Movement Delay (siveh) — — — — — =
Right Turn Channelized —  Mone —  MNone —  Mone Right Turn Channelized —  None — Mone _  None
HCM 6th Capacity (vehih) — — — 2533 0 — HCM 6th Capacity (vehlh) — — — 2533 0 —
HCM Volume/Capacity — — — 0.730) 0000 — HCM Volume/Capacity — — — o790 ooop  —
Note the HCM Lane Group Delay(siveh) — — = ] o0 — HCM Lane Group Delay(sheh) — — — 26 00—
Change in HCM Lane Group LOS — - — B A — HCM Lane Group LOS — — — A A —
de|ay/LOS HCM Approach Delay (siveh) — — — 11.9 00 — HCM Approach Delay (sheh) — — _ 26 o0 —
HCM Approach LOS NA - — — B A — HCM Approach LOS T _ A A —
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2.2 A - PLATOON RATIO APPLICATION

* |solated intersection with other intersections greater than
Y2 mile away and no coordination
» Platoon ratios should NOT be applied

* Intersection within a coordinated signal system i.e.
Standard Signal to Standard Signal, RCUT to RCUT
(Super Street), RCUT to Standard Signal, etc.

« Platoon ratios may be applied

 Platoon ratios are applied to major road through
movements only
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SR 710 / NORTHLAKE BLVD. - STAGE 2 OPERATIONAL ANALYSIS

* Opening (2020) and
Design (2040) year
analysis

¢ 25l © \Volumes shown for the
BV A AM Peak (2020)

Traffic Signal No-Build
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SR 710 / NORTHLAKE BLVD. - STAGE 2 OPERATIONAL ANALYSIS

HCM Signalized Intersection Capacity Analysis D4 ICE Training  HCM Signalized Intersection Capacity Analysis D4 ICE Training

1: SR 710 & MNorthlake Blvd 2020 AM Peak 1: SR 710 & Northlake Blvd 2020 PM Peak
Movement EBL EBT FERR WBL WET WER MNBL NBT MNBR SBL SBT SER  Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 444 i % 44 i LK) % 44 Lane Configurations 44 T % +4 " NN A4 L] +4 ¥
Traffic Volume (vph) 0 1974 1214 1 368 N7 312 910 1] 50 324 83 Traffic Volume (vph) 0 763 402 & 1610 68 1053 466 0 0f 549 350
Future Velume (vph) 0 1974 1214 1 368 "7 312 910 0 50 324 89 Future Volume {vph) 0 763 402 6 1810 63 1053 466 0 9 549 350
Ideal Flow {vphpl) 1950 1950 1950 1950 1950 1950 1950 1950 1950 1950 1950 1950 Ideal Flow (vphpl) 1950 1950 1950 1950 1950 1950 1950 1950 1950 1950 1950 1950
Total Lost fime (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 Total Lost time {s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 08 100 100 085 100 097 08 100 085 100 Lane Util. Factor 091 100 100 09 100 097 09 100 095 1.00
Frt 100 085 100 1.00 085 100 100 100 100 085 Frt 100 085 100 100 08 100 100 100 100 085
Flt Protected 1.00 1.00 0.95 1.00 1.00 0.35 1.00 0.95 1.00 1.00 FIt Protected 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.85 1.00 1.00
Satd, Flow (prot) 5119 1504 1684 3368 180T M52 4670 1625 3250 1454 Satd. Flow (prot) 5119 1594 1684 3368 1507 3152 4670 1625 3250 1454
Flt Permitted 100 100 085 .00 100 0% 100 0985 100 100 Fit Permitted 100 100 09 100 100 095 100 095 100 1.00
Satd. Flow {perm) 5119 1594 1684 3368 1507 M52 4670 1625 3250 1454 Satd. Flow (perm) 5119 1594 1684 3368 1507 3152 4670 1625 3250 1454
Peak-hour factor, PHF 100 100 100 100 1.00 100 100 100 100 100 100 100 Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj. Flow (wph) 0 1974 1214 1 368 nr 312 310 0 50 324 89 Adj. Flow {vph) 0 763 402 6 1610 68 1053 466 0 96 549 350
RTOR Reduction (vph) 0 0 25 0 0 a7 0 0 0 0 0 76 RTOR Reductien (vph) 0 0 242 0 0 38 0 0 0 0 0 130
Lane Group Flow (vph) 0 1974 456 1 368 Ta 312 910 0 50 324 13 Lane Group Flow {vph) 1] 763 160 & 1610 30 1053 466 0 96 549 220
Heavy Vehicles (%) 4% 4% A% 10% 10% 10% 14% 14% 14% 14% 14% 14% Heavy Vehicles (%) 4% 4% 4% 10% 10% 10% 14% 14% 14% 14% 14% 14%
Tumn Type MA  Perm  Prot MA  Perm  Prot MA Prat NA Perm  Tum Type N&  Perm  Prot NA  Perm  Prot NA Prot NA  Perm
Protected Phases 4 7l g 5 2 1 ] Protected Phases 4 3 8 b 2 1 6
Permitted Phases 4 ] 6  Permitied Phases 4 8 ]
Actuzted Green, G (5] 67.2 67.2 11 743 743 14.7 26.8 56 177 177 Actuated Green, G (s) 61.8 61.8 10 68,8 G8.8 45.0 4.4 13.6 230 23.0
Effective Graen, g (s) 67.2 67.2 1.1 743 743 14.7 268 5.6 7.7 17.7 Effective Green, g (s} 61.8 61.8 10 G8.8 68.8 45.0 54.4 13.6 230 230
Actuzted g/C Ratlo 054 054 001 060 080 042 021 004 014 014 Acluated g/C Ratlo 040 040 001 044 044 029 035 009 015 015
Clearance Time (s} 6.0 6.0 6.0 60 6.0 6.0 6.0 6.0 6.0 6.0 Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 &0 6.0
Vehicle Extension (5) 30 30 30 30 30 3.0 3.0 30 30 30 Vehicle Extension (s) 30 3.0 30 3.0 30 3.0 30 3.0 30 3.0
Lane Grp Cap (vph) 2758 858 14 2006 89T 371 1003 72 461 206 Lane Grp Cap (vph) 2043 636 10 149 669 e 164 142 482 216
vis Rafio Prot 038 000 011 c0 10 .19 003 010 v/s Ratio Prot 0.15 000 cO48 c0.33 010 006 c0.17

vis Ratio Perm cl.60 0.05 0.01 s Ralio Perm 0.10 0.02 0.15
wic Ratio 0.72 1.1 007 0.18 0.08 0.84 091 0.69 070 0.06 vic Ratio 0.37 025 0.60 1.08 0.05 1.15 0.28 068 114 1.02
Uniform Delay, d1 26 288 613 114 107 539 477 587 510 463 Uniform Delay, d1 328 311 78T 430 244 548 362 635 659 659
Progression Factor 100 100 100 1.00 100 085 095 100 100 100 Pragression Factor 100 100 100 100 100 099 100 100 1.00  1.00
Incramental Delay, 42 08 &2 22 00 00 156 133 25.2 87 06 Incremental Delay, d2 0.1 02 706 468 00 800 0.4 120 851 658
Delay (s) 225 959 635 115 107 668 588 839 597 469 Delay (s) 329 313 1473 898 244 1342 368 805 1510 137
Level of Service c F E B B E E F E 8] Level of Service C c F F C F D F F F
Approach Delay (s) 50.5 1.4 60.9 598 Approach Delay (s) 324 81.3 104.3 1374
Approach LOS D B E E Approach LOS c F F F

HCM 2000 Contral Delay 50.1 HCM 2000 Level of Service D HCM 2000 Control Dela 89.5 HCM 2000 Level of Service F

T e i T T e T CAeee TS i3
Actuated Cycle Length (s) 1247 Sum of lost time (s} 24.0 Actuated Cycle Length (s) 154.8 Sum of lost time (s) 24.0
Intersection Capacity Utikzation 101.1% ICU Level of Senvice G Intersection Capacity Utilization 108.7% ICU Level of Service G

Analysis Period (min) 15
¢ Critical Lane Group

Analysis Period (min} 15
¢ Critical Lane Group

2019 Intersection Control Evaluation Training
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SR 710 / NORTHLAKE BLVD. - STAGE 2 OPERATIONAL ANALYSIS

Displaced Left-Turn Template
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SR 710 / NORTHLAKE BLVD. - STAGE 2 OPERATIONAL ANALYSIS

* Opening (2020) and * Volumes shown for the
Design (2040) year AM Peak (2020)
analysis

Partial Displaced Left-
Turn Alternative
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SR 710 / NORTHLAKE BLVD. - STAGE 2 OPERATIONAL ANALYSIS

. . HCM Signalized Intersection Capacity Analysis D4 ICE Training
S | g Na | |Ze d P D LT 1: SR 710 & SBRT Slip Ramp/SB DLT 2000 AM Poch

N R Y Y,

L]
Intersectlon mv:g;n;gﬂtms EBL EBT EBR WBL WBT 'WBR MBL ﬁl NBR SBI‘.\‘ Sg;l; SBI;

Traffic Wolume (vph) 0 0 0 0 0 ] 01027 0 50 324 B2
Fulure Yolame (vph) 0 0 0 ] ] ] W 1 ] 50 324 BB
Ideal Flow {vphipl} 1950 1950 1950 1850 1850 1850 1950 1850 1850 1950 1850 1450
R e S u I t S Tolal Lost time (£] 4.5 45 45 45
Lane LHil. Factor 0o 100 08 100
. Frt 1.00 100 100 085
O A IVI P k Fit Protected 1.00 085 100 100
p e n I n g e a Satd. Flow (prot) 5219 1816 3632 1625
Fit Permitted 1.00 000 100 100
Satd. Flow (perm) 5218 0 3632 1625
Peak-hour factar, PHF 100 100 100 100 100 100 100 100 100 DD 100 100
Adj. Flow [vph) 0 0 1] 0 0 0 0 1027 (] 50 324 B9
BTOR Reduction {vph) 0 0 0 [} 0 ] 0 0 0 1} ] 50
Lane Group Flaw (vph) 0 0 0 ] 0 0 I 0 50 324 38
Turmn Type A pm#pl MA  Pern
Protected Phases B 1 &
Permitted Phases & [
Actuated Green, G (s) 16.3 197 197 187
~ Effective Green, g (5) 16.3 197 197 187
N Actuated g'C Ratio .36 044 044 LER
o Clearance Time (s) 45 45 4.5 45
Vahicle Exlansion (s} 10 10 30 30
Lane Grp Cap [vph) 1690 785 1580 Cul|
Disctance . e
foNorthen e 0.2 (L T —
rossover 4 -
vic Ratio 054 006 020 Q05
Uniform Deday, d1 114 7.3 78 7.3
o Progression Factor 1.00 1.00 1.00 1.00
\ 47 o1 o Mol 04
N él I::Ea-,-cs| 17 73 81 74
6 ol aerice B A A A
— Approach Delay (s) a0 00 1.7 [E:]
to Southern [ A i 3 2
Crossover Intersection Summary
HCM 2000 Control Delay 10.5 HCM 2000 Level of Senvice B
HCM 2000 Volume 1o Capacity rafio 0.3
6 Aclualad Cycle Length (s) 45.0 Sum of lesl lima (s) 9.0
\\ Inlersaciion Capacity Ulilization 51.0% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
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SR 710 / NORTHLAKE BLVD. - STAGE 2 OPERATIONAL ANALYSIS

Quadrant Roadway Template
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SR 710 / NORTHLAKE BLVD. - STAGE 2 OPERATIONAL ANALYSIS

* Opening (2020) and Design ¢ Volumes shown for the AM
(2040) year analysis ~_Peak 20)

W il i

Southeast Quadrant
Roadway
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SR 710 / NORTHLAKE BLVD. - STAGE 2 OPERATIONAL ANALYSIS

HCM Signalized Intersection Capacity Analysis D4 ICE Training  HCM Signalized Intersection Capacity Analysis D4 ICE Training
1: SR 710 & Northlake Elvd 2020 AMPeak  1: SR 710 & Northlake Blvd 2020 PM Peak
N Y Y, N
Movement EBL EBT EBR WEL WBT WBR MWBL NBT MBR SBEL  SBT SBR  Movement EBL EBT EBR WBL 'WBT WER MBL NBT NEA SBL SBT SBR
Lane Configurations 44 r * [ 44 + T Lane Configurations 44 [ (2] r 44 4 r
Traffic Volume (vgh) 0 19T 1214 0 BB 117 0 oo 0 [T B8 Traffic Voluma {vah) 0 763 402 0 2663 L] 0 466 0 0 BS 30
Future Volume (voh) 0 1974 1214 L] BED "7 0 910 0 0 a4 B8 Fulure Volurne (vph) 1 163 402 0 2663 L1 0 456 ] 0 E45 350
Ideal Flow {vphpl} 1850 1950 1850 1850 1850 1850 1950 1850 1850 185D 1850 1950 Ideal Flow {vahpl) 1950 1950 1950 1880 1850 1250 1950 1950 1950 1950 1850 1850
Tetal Lost time (g} 6.0 6.0 6.0 60 6.0 6.0 60  Tolal Lost time {3) 6.0 6.0 6.0 6.0 6.0 4] 6.0
Lane WHil. Factor 081 1.00 0.95 1.00 (i} 0.85 1.00 Larng LHil. Factor 091 1.00 095 1.00 0.9 095 1.00
Frt 100 085 100 085 1.00 1.00 0B85 Fr 100 D85 100 085 1.00 100 085
Fit Protected 100 100 100  1.00 1.00 100 100  FiProtected 100 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 5113 1504 3368 1507 4ETD 3250 1454 Satd, Flow (prot) 5119 1504 3368 1507 ABT0 3250 1454
Fit Permitted 100 1.0 100 1.00 1.00 100 100 FnPermited 100 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 5118 1584 3368 1507 46T 3260 1454 Satd. Flow [parm) 5116 1504 3364 1507 AT 3250 1454
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 Paak-haur factar, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flaw {vph) 0 1974 1214 0 BBD 117 0 910 )] 0 374 B9 Adj, Flaw [vph) 0 TE3 402 0 2663 ] 0 466 ] 0 65 0
RTOR Reduction {vph) 0 0 30 0 0 ] 0 ] 0 ] ] Ll RTOR Reduchan {vph) 1] ] i L] 0 14 0 ] L] ] )] 18
Lane Group Flaw (vph) 0 1874 1184 ] BED 10 ] 910 ] ] 34 16 Lane Group Flow [vph) 1] 63 395 0 2663 54 0 466 ] [l B45 132
Heavy Vehicles (%) 4% 4% 4%  10% 0% 0% 4% 4% 14% 14% 4% 14%  Heawy Vehicles (%) 4% 4% 4% 0% 10% 10% 4% 14% 4% 4% 4% 14%
Tuim Type WA Parm MA  Permn NA NA&  Permi Tum Type MNA&  Pem NA  Perm A& MA  Perm
Protected Phases 4 8 2 L3 Proteclad Phages 4 ] 2 ]
Permitted Phases 4 ] 6 Permitted Phases 4 ] 6
Actuated Green, G (s) yo o 9o #0 #o 70 O B0 Actuated Green, G (3) 100.0 1000 1000 1000 280 B0 280
Effective Green, g (5] Nno 9.0 .0 Nn.o 20 0 70 Effective Graan, g (s} 100.0 1000 1000 1000 280 280 28.0
Acluzled g/C Ratio 070 070 L] oz 021 021 Actuated g/C Ratio 07 0.7 L] o 0.20 020 020
Clearanics Time () 60 6.0 6.0 60 6.0 6.0 60 Claaranca Tima |3} ] BD 6.0 6.0 B0 6.0 6.0
ehicle Exlansion (s} 30 3.0 3.0 30 30 30 30 Vehicles Extension () 30 30 3.0 an 30 an a0
Lane Grp Cap (wph) 3583 1115 2357 1054 965 BT 301 Lane Grp Cap (vph) 56 1138 2405 1076 334 B50 290
vis Ratio Prot 039 020 .19 012 w/s Ratio Prot 015 .79 010 0.20
wis Ratio Perm .74 007 001 wjs Ratio Perm 0.25 0.04 o023
it Ratie 058 106 02 010 084 055 006 o Ralip 021 0,35 1.1 0.05 0,50 0.84 1.14
Uniform Delay, 41 5 195 73 6.3 0.7 461 M3 Uniterm Delay, 61 6.7 16 200 5.9 455 559 56.0
Progressian Fachar 100 100 100 1.00 0.56 100 100 Progression Factar 100 1.00 100 1.00 0.9% 1.00 1.0
- v 07 ﬁn" i) a0 17 E 1D 4 ey .ﬂ - -. - = _' =
Delay (s) 97 645 74 .4 66.3 434 4T Delay(s) 67 78 75.0 59 506 834 |53.4|
" e H 14 = = 14 = = LeTJ?!M n 3 3 n T T j
Approach Defay (s) e 72 66.3 478 Approach Delay is) 71 733 506 114
Approach LOS c A E D Approach LOS A E o F
Intersection Summary Intersection Summary
HCM 2000 Control Delay 47 HCM 2000 Level of Service [ HCM 2000 Conlrol Delay B 1 HEM 2000 Level of Sarvica E
HCM 2000 Volure 1o Capacily ratio 1.03 HCM 2000 Volume to Capacity rafio 1.1
Actualed Cycle Length (s) 130.0 Surn of los lime (s) 120 Actuated Cysle Length is) 140.0 Sum of last ime () 120
Intersection Capacity Utlization 93.3% ICU Level of Service F Intersection Capacity Ulilization 102.8% ICU Level of Service G
Analysis Period (min) 12 Analysis Period {min) [
¢ Criical Lane Group ¢ Crilical Lane Group
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SR 710 / NORTHLAKE BLVD. - STAGE 2 OPERATIONAL ANALYSIS

How do Delay Calculations fit into ICE Process?

* TWSC — Delay is calculated in TWSC Delay tab in the ICE
Tool using the delay for each movement from Synchro to
obtain overall intersection delay

* Signalized — Overall intersection delay from Synchro is
input directly into the Delay tab in the ICE Tool

* Roundabout — Overall intersection delay from SIDRA is
input directly into the Delay tab in the ICE Tool




SR 710 / NORTHLAKE BLVD. - STAGE 2 OPERATIONAL ANALYSIS

How do Delay Calculations fit into ICE Process?

 RCUT — Delay is calculated in RCUT Delay tab in the ICE Tool using
the delay for each movement from Synchro to obtain overall
intersection delay

e MUT — Delay is calculated in MUT Delay tab in the ICE Tool using
the delay for each movement from Synchro to obtain overall
intersection delay

* Full/PDLT — Delay is calculated in Full/Partial DLT Delay tab in the
ICE Tool using the delay for each movement from Synchro to obtain
overall intersection delay

* Quadrant Roadway — Delay is calculated based on left and right
turn movement delays for the new intersections and the travel
time within the quadrant roadway network
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ICE STAGE 2 PROCESS

|

s 2.1A

1 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, & rigni-or-way
> impacts
*  Multimodal accommodations < { I [:J
(pedestrian, bike, & transit)
«  Publicinput T
Other appropriate factors [ e '
) . ! 2.4B !
ollect addltlonal data as needed to s Stage 2 ICE form approved by 1
SUppOft analySIS : DTOE and DDE? :

2.3A

More than a single control strategy
still considered viable?

- -
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?

- J
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL

Organizational Information

Organization Information |This sheet provides general project information and analysis type selection.

Organization Information

Agency: FDOT
Project Name: District ICE Training
Project Reference: XXXXX. XX

Intersection:

SR 710 at Northlake Blvd

City: West Palm Beach
State: Florida
Performing Department or Organization: KAI

Date: 3/1/2018
Analyst: KAI

Analysis Type

At-Grade Intersection
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL

5 3 This sheet is used to manage the at-grade intersections list. After entering all inputs, use the "Setup Worksheets"
At-Grade Intersections List SR .
button at the bottom of the tab before proceeding with the ICE analysis.

Open Year Design Year
Demand forecasts for the opening year must be provided below, and travel
Operating Cycle 2020 2040 ; i ; gyv p
time/delay forecasts must be given in the Delay worksheet.
Peak Hour Start From To
. ) AM peak 7:00 AM 8:00 AM
Enter peak period begin
and end times: PM peak 5:00 PM 6:00 PM
Weekend peak 10:00 AM 11:00 AM
Select Analysis Basis: ‘ Specific Day/Month v Weekday Count:|Wednesday, January 24, 2018 Enter dates as "mm/dd/yyyy"
Weekend Count: Enter dates as "mm/dd/yyyy"
Select facility type: [ 14 - Urban Principal Arterial -- Other ¥ | Atintersections of varying facilities select the roadway that will be more representative of the volume, or interpolate between values.
2019 Intersection Control Evaluation Training P 7
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL

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

Turning Counts

down menu)

(Select from drop-

Enter the turning movement counts in the DemandCounts

worksheet for the peak hours. If data is not available for the

weekend peak hour please leave blank.

2019 Intersection Control Evaluation Training

Introduction OrganizationInformation

Year
Units Opening Design
2020 2040
Intersection 1

veh/hr 5,188 7,115

veh/hr 5,310 7,568
veh/hr

Passengers per 10 10

vehicle

Average % 8.9% 9.1%

Alternatives_MasterList DemandCounts DemandProfiles

Show/Hide Detailed
Demand Profiles

If “Turning Counts”
selected, volumes
auto-populate after
being entered into
“Demand Counts” tab

CostParameters Delay RCUT MS TWSC_Delay MUT MS Outputs



FDOT ICE TOOL: FLORIDA DEMAND PROFILES

 Demand Profiles — Florida Daily & Monthly values by functional classification

Passenger Vehicle Demand Profile Parameters

Note: 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 .
. . . Principal Arterial| | ) Major
Arterial -- Minor Arterial Collector Collector Minor Arterial
Day of Week e -- Other Collector
Chart shown at right |Monday 88.2% 80.6% 90.2% 79.9% 75.6% 75.1% 74.7%
Tuesday 97.9% 98.3% 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
i : 04 - Rural 14 - Urban 17 - Urban
or Override Values Month ] 06- Rural | 07 - Rural Major 08 - Rural Minor T 16 - Urban .
. P Minor Arterial Collector Collector P 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%
November 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%
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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

2019 Intersection Control Evaluation Training

Functional Class
Category Hour Starting
04_- R}Jral 06 - Rural Minor 07 - Rural Major 08 - Rural Minor 14j U|:ban 16 - Urban 17 - Urban Major
Principal X Principal : X
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%
2:00AM 0.4% 0.3% 0.3% 0.2% 0.4% 0.3% 0.2%
3:00AM 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% 4.7% 5.6% 5.7% 5.6%
11:00 AM 6.1% 6.2% 6.5% 4.7% 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%
3:00PM 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%
7:00PM 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%
Page: 120
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL

At-Grade Control Strategies |

Control # Include Short Name Description
1 No TWSC Two-Way Stop Control
2 No AllStop FAll Way Stop
3 Yes TrafficSignal Traffic Signal
4 No TrafficSignalAlt | Traffic Signal (Alt.)
5 No Roundabout Roundabout
6 Yes DLT Displaced Left Turn (DLT)
7 No MUT Median U-Turn (MUT)
8 No SignalRCUT Signalized Restricted Crossing U-Turn (RCUT)
9 No UnsignalRCUT 'U nsignalized Restricted Crossing U-Turn (RCUT)
10 No GreenT Continuous Green-T Intersection
11 No Jughandle Jughandle
12 Yes Quadrant ltx Quadrant Roadway Intersection
13 No Otherl Other 1
14 No Other2 Other 2

Setup Worksheets

Press the "Setup Worksheets" button to create hidden worksheets that
compute performance measures for each selected control strategy.

2019 Intersection Control Evaluation Training
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL

Intersection Configuration inputs

Eastbound |Southbound / North| Northbound / South
) ) Westbound / East Leg
Which legs exist? / West Leg Leg Leg

Yes Yes Yes Yes

Select Major Street Direction E-W

Opening Year
AM Peak Hour PM Peak Hour Weekend Peak Hour
U L T R HV U L T R HV 9] L T R HV
Eastbound 0 176 1798 1214 4.00% 0 63 700 402 4.00% 0 0 0 0 2.00%
Westbound 0 1 368 117 9.80% 0 6 1610 68 9.80% 0 0 0 0 2.00%
Southbound 0 50 324 89 14.20% 0 96 549 350 14.20% 0 0 0 0 2.00%
Northbound 0 312 734 5 13.80% 0 1053 403 10 13.80% 0 0 0 0 2.00%
Design Year
AM Peak Hour PM Peak Hour Weekend Peak Hour
U L T R HV U L T R HV U L T R HV
Eastbound 0 204 2088 1956 4.00% 0 73 813 814 4.00% 0 0 0 0 2.00%
Westbound 0 2 587 187 9.80% 0 13 1990 84 9.80% 0 0 0 0 2.00%
Southbound 0 75 668 132 14.20% 0 143 1421 521 14.20% 0 0 0 0 2.00%
Northbound 0 361 849 6 13.80% 0 1218 466 12 13.80% 0 0 0 0 2.00%
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL

Type . . .
yp Category Unit valuation Default valuePverride valug Use value
Existing (Base) year for discounting N/A N/A N/A 2020 2020
Opening Year N/A N/A N/A 2020 2020
Design Year N/A N/A N/A 2040 2040
Discount rate N/A Percent 0.04 0.04
Person (weekday) S per person houf S 17.67 S 17.67
Value of time Person (weekend) S per person houf $ 17.67 S 17.67
Trucks S per truck hour| S 94.04 S 94.04
Fatal & Injury Crashes Spercrash |[$ 282,253 S 282,253
Crashes . |
Property damage on
perty 8 y Spercrash |$ 7,600 S 7,600
crashes
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL: COST PARAMETERS

Total Design & Operating & Signal
At-Grade Intersections g Total Right of Way Costs p. L Signal Retiming Lighting . .
Construction Maintenance Maintenance
Cost 5,000 1,000 4,000
Traffic Signal - S - . E 3
Period Every 3 years 1 (yearly) 1 (yearly)
Cost 12,500 2,000 10,000
Displaced Left Turn (DLT) 3,100,000 | $§ 1,700,000 . 2 3
Period Every 3 years 1 (yearly) 1 (yearly)
Quadrant Roadway Intersection 1,810,000 | S - Co-st 5 1000 3,000 | 5 1LY
Period Every 3 years 1 (yearly) 1 (yearly)
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL: SAFETY INPUTS

At-Grade _ .
Crash Type Opening Year Design Year
Intersection
. 47.44
Traffic Signal Total' o2
q Fatal & Injury 7.40 9.27
. 41.75
Displaced Left Turn (DLT) Total. 33.65
Fatal & Injury 6.51 8.16
Quadrant Roadway Intersection TotaI.
Fatal & Injury
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL: OPERATIONS INPUTS

Opening Year Design Year
At-Grade Intersections Average vehicle delay Average vehicle delay
Control Strategy Units AM peak PM peak Weekend peak AM peak PM peak Weekend peak
Delay Type

Traffic Signal Single Input Single Input sec/veh 50.1 89.5 190.3 234.2

Displaced Left Turn (DLT) Single Input Worksheet (Partial N-S) sec/veh 14.2 23.1 17.9 45.4

Quadrant Roadway Intersection Single Input Single Input sec/veh 41.6 70.9 130.4 269.4
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL: OPERATIONS INPUTS

DLT N-S Use this sheet to enter the delay information for a partial DLT with the displaced lefts on the North- \\
South street. (Requires turning movement count demand inputs) o \

|:| User must enter value on this sheet Disctance

to Northern

Crossover

~N
Note: Intersections 2, 4, and 5 are a single intersection at an actual DTL. N Iﬁl
Modeling in SYNCHRO requires 3 separate intersections 9
Movement nomenclature refers to equivalent movement at conventional intersection. Disctance
Opening Year AM Peak TEV: 5188 |Opening Year PM Peak ‘cjj:s‘;:':'" V: 5310
Intersection1  SB Left NB Thru*  WB Right Intersection 1 SB Left NB Thru*  WB Right
Volume 50] 734 117] Volume 96] 403] 68|
Delay | 7.3] 117 33| Delay | 4.6 14.7| 1.6|
~ 2]
Intersection2  SB Left SB Thru SB Right NB Left NB Thru NB Right EB Left&U EB Thru WB Left&U WB Thru Intersection 2 SB Left SB Thru SB Right NB Left NB T U WB Thru
Volume 50 324] 9] 312] 734 5] 176] 1798] 1 368|Volume 9% 549] 350] 1053] 6 1610
Delay (Intx 2) 19.1] 7.4] [ 22.2| o] 26.9] 4.7] 3.8 3.8|Delay (Intx 2) 15.6 5.5] B 14.5
Delay (Intx 4) 17.5 6.4 6.4|Delay (Intx 4) 13.5 L1 12.1
Delay (nx ) ss[58] Delay (Inx5)
Intersection3  SB Thru**  NB Left EB Right Intersection 3 SB Thru**  NB Left EB Right
Volume [ 324] 312| 1214] Volume [ 549] 1053] 402]
Delay [ 4.4] 13.9| o| Delay [ 9.3 16.4] o|
* Delay entered for this movement also applied to EB Left Turn movement Average delay for DLT: 14.2 * Delay entered for this movement also applied to EB Left Turn movement Average delay for DLT: 23.1
** Delay entered for this movement also applied to WB Left Turn movment ** Delay entered for this movement also applied to WB Left Turn movment
Design Year AM Peak TEV: 7115 Design Year PM Peak TEV: 7568
Intersection1  SB Left NB Thru*  WB Right Intersection 1 SB Left NB Thru*  WB Right
Volume 75] 849] 187| Volume [ 143] a66] 84|
Delay 9.1 11.8] 2.9] Delay 4.8[ 15.1] 1.1]
Intersection2  SB Left SB Thru SB Right NB Left NB Thru NB Right EB Left&U EB Thru WB Left&U WB Thru Intersection 2 SB Left SB Thru SB Right NB Left NB Thru NB Right EB Left&U EB Thru WB Left&U WB Thru
Volume 75 668| 132] 361] 849 6] 204] 2088| 2 587|Volume 143 1421] 521] 1218] 466 12| 73] 813 13 1990
Delay (Intx 2) 36.7] 9.2 [ 35.7] of 38.9] 3.2 3.2 3.2| Delay (Intx 2) 515 6.3| [ 21.9] of 26,5 2.6 39.9 39.9
Delay (Intx 4) 25.6 5.6 5.6|Delay (Intx 4) 20.7 21.2 21.2
Delay (Intx 5) so[ 89| Delay (Intx 5) 1455 145
Intersection3  SB Thru**  NB Left EB Right Intersection 3 SB Thru**  NB Left EB Right
Volume [ 668 361] 1956] Volume [ 1421] 1218] 14|
Delay [ 15.8] 13.8] 0| Delay [ 19.4] 25.5 0|
* Delay entered for this movement also applied to EB Left Turn movement Average delay for DLT: 17.9 * Delay entered for this movement also applied to EB Left Turn movement Average delay for DLT: 45.4
** Delay entered for this movement also applied to WB Left Turn movment ** Delay entered for this movement also applied to WB Left Turn movment
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL: OPERATIONS INPUTS

Quadrant Roadway Delay Calculation

Northbound Left Delay AM 2020 Southbound Left Delay AM 2020
Distance along Jog Rd 0.73 Miles SBT Delay at SR710/Northlake Blvd 47.9 Seconds
Posted Speed along Jog Rd 45 MPH Distance along SR710 1.21 Miles
Travel Time NB along Jog Rd 58.4 Seconds Posted Speed along SR710 55 MPH
NBL Delay at Northlake Blvd/Jog Rd 91.5 Seconds Travel Time SB along SR710 79.2 Seconds
Distance along Northlake Blvd 0.85 Miles EBL Delay at SR710/Jog Rd 72.1 Seconds
Posted Speed along Northlake Blvd 55 MPH Distance along Jog Rd 0.73 Miles
Travel Time WB along Northlake Blvd 55.6 Seconds Posted Speed along Jog Rd 45 MPH
WBT Delay at Northlake Blvd/SR 710 7.2 Seconds Travel Time NB along Jog Rd 58.4 Seconds
Distance along SR710 1.21 Miles Distance along Northlake Blvd 0.85 Miles
Posted Speed along SR710 55 MPH Posted Speed along Northlake Blvd 55 MPH
Travel Time NB along 710 79.2 Seconds Travel Time EB along Northlake Blvd 55.6 Seconds
(Signal Alt.) NBL Delay at SR 710/Northlake Blvd| 66.8 Seconds (Signal Alt.) SBL Delay at SR710/Northlake Blvd 83.9 Seconds
Total Delay 66.7 Seconds Total Delay 118.1 Seconds
Westbound Left Delay AM 2020
Distance along Jog Rd 0.73 Miles
Posted Sped along Jog Rd 45 MPH
Travel Time SB along Jog Rd 58.4 Seconds
WBL at SR710/Jog Rd 54.3 Seconds
Distance along Northlake Blvd 0.85 Miles
Posted Speed along Northlake Blvd 55 MPH
Travel Time SB along Northlake Blvd 55.6 Seconds
Distance along SR710 1.21 Miles
Posted Speed along SR710 55 MPH
Travel Time WB along SR710 79.2 Seconds
(Signal Alt.) WBL Delay at SR710/Northlake Blvd 63.5 Seconds

Total Delay -85.6 Seconds

2019 Intersection Control Evaluation Training Page: 128



SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL: OPERATIONS INPUTS
Quadrant Roadway Total De

ay Calculation

AM 2020 | PM 2020 | AM 2040 | PM 2040
Signal Delay 50.1 89.5 190.3 234.2
Signal Volume 5,188 5,310 7,114 7,568
Total Delay 259,919 | 475,245 | 1,353,794 | 1,772,426
QR Main Int Delay 34.7 64.1 131.3 199.3
QR Main Int Volume 5,187 5,304 7,112 7,555
QR LT Delay 99.2 31.5 -14.3 388
QR LT Volume 363 1155 438 1374
QR Total Delay 215,999 | 376,369 | 927,542 | 2,038,824
Ratio 0.83 0.79 0.69 1.15
New Int Delay 41.6 70.9 130.4 269.4
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL: OPERATIONS INPUTS

Opening Year Design Year
At-Grade Intersections Average vehicle delay Average vehicle delay
Control Strategy Units AM peak PM peak Weekend peak AM peak PM peak Weekend peak
Delay Type

Traffic Signal Single Input Single Input sec/veh 50.1 89.5 190.3 234.2

Displaced Left Turn (DLT) Single Input Worksheet (Partial N-S) sec/veh 14.2 23.1 17.9 45.4

Quadrant Roadway Intersection Single Input Single Input sec/veh 41.6 70.9 130.4 269.4
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SR 710 / NORTHLAKE BLVD. - STAGE 2 OVERVIEW

Operational .
Analysis Safety Analysis BENEFIT

(Synchro / SIDRA) (SPICE) CALCULATIONS
Opening and Design Years
Multiple Control Strategies

Y
e
—_—

Costs COST CALCULATIONS

« ROW Life Cycle of 20 and 100 Years
+ Construction & Design
* Default Operations Costs
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FDOT ICE TOOL

Analysis Summary

Net Present Value of Costs
Cost Categories uadrant Roadwa
2 Traffic Signal Displaced Left Turn (DLT) 2 i g
Intersection
Planning, Construction & Right of Way Costs S -ls 3,440,000| $ 1,810,000
Post-Opening Costs S 98,229 $ 238,276 $ 294,686
Auto Passenger Delay S 177,769,915| $ 35,735,981 [ S 152,120,382
Truck Delay S 93,849,077 | S 18,848,383 | $ 80,323,901
Safety S 37,397,121 [ $ 32,909,466 --
Total cost $309,114,341 $91,172,107 $234,548,969
Select Base Case for Beneflt-(_lost Comparison: e e g
(Choose from list)
Net Present Value of Benefits Relative to Base Case
Benefit Categories uadrant Roadwa
& Traffic Signal Displaced Left Turn (DLT) Q X ¥
Intersection
Auto Passenger Delay S 142,033,934 | S 25,649,533
Truck Delay S 75,000,693 | S 13,525,176
Safety S 4,487,654
Net Present Value of Benefits S 221,522,282 | $ 39,174,708
Net Present Value of Costs S 3,580,048 | S 2,006,457
Net Present Value of Improvement S 217,942,234 | $ 37,168,251
Benefit-Cost (B/C) Ratio 61.88 19.52
Delay B/C 60.62 19.52
Safety B/C 1.25
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SR 710 / NORTHLAKE BLVD. - STAGE 2 ANALYSIS

e Student Task

* Complete Stage 2 ICE Tool analysis
e Update cost estimates for all alternatives

* Update delay for Traffic Signal and Quadrant
Roadway






2.1A

designs for viable control
strategies identified in Stage 1

[} 1
[} ]
1 1
: Prepare preliminary concept :
i |
1 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 v
*  Multimodal accommodations < { ) I :]
(pedestrian, bike, & transit)
+  Publicinput A
Other appropriate factors N | T :
Coll dditional d ded : 2.4B :
olleet additionardaaas peeded to 1 Stage 2 ICE form approved by 1
Support analySIS 1 DTOE and DDE? 1
\ J VLl 1
AT
1 1
| More thana single control strategy :“":}*‘ 3.33 ) liepSin Stide 2 1DETor
! still considered viable? ! WpAtz: aRd e Reade i,
e illl. 1 and provide justification for selection of
control strategy
oot TSt TT T 1
: 2.4A :
1 Stage 2 ICE form approved by 1
: DTOE and DDE? :
i Ittt Rttt
- & }
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FORM

Operational Analyses

Summarize the results of the peak hour analysis performed for each control strategy. Select analysis year based on guidance in the ICE
procedures document. Refer to Exhibit 19-8 of the Highway Capacity Manual, 6th Edition (HCM6) to determine the appropriate LOS based on
intersection delay (hover over this cell for Exhibit 19-8).

Design Vehicle Interstate Semitrailer (WB-62) | Control Vehicle | Interstate Semitrailer (WB-62)

Opening Year 2020 |

Peak Hour | Weekday AM Peak | Peak Hour | Weekday PM Peak | Peak Hour| Saturday Midday Peak

All Queues
Control Strategy Delay All Queues Delay Delay All Queues
LOS (sec.) [Accommodated? LOS (sec.) Accomr’?odated LOS (sec.) |Accommodated?
Signalized Control D 50.1 No F 89.5 No
Quadrant Roadway D 41.6 No E 70.9 No
Partial DLT B 14.2 Yes C 23.1 Yes

Design Year 2040

Peak Hour | Weekday AM Peak | Peak Hour | Weekday PM Peak | Peak Hour| Saturday Midday Peak
Delay All Queues Delay All Queues Delay All Queues

Control Strategy

LOS (sec.) |Accommodated? LOS (sec.) |Accommodated LOS (sec.) [Accommodated?
Signalized Control F 190.3 No F 234.2 No
Quadrant Roadway F 130.4 No F 269.4 No
Partial DLT B 17.9 Yes D 45.4 No

Provide any additional
discussion necessary
regarding the results off
the operational
analvsis:
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FORM

Safety Performance

Enter the most recent five (5) years of crash data from the CAR System. | Most recent year of crash data available 2017
Crash Type 2013 2014 2015 2016 2017 Total
Total 0 0 0 0 0 0
Combined Fatal/Injury 0 0 0 0 0 0
PDO 0 0 0 0 0 0
Total 0 2 4 4 9 19
Single-Vehicle Fatal/Injury 0 0 3 1 4 8
PDO 0 2 1 3 5 11
Total 38 30 34 35 71 208
Mult-Vehicle Fatal/Injury 7 9 7 5 16 44
PDO 31 21 27 30 55 164
Vehicle-Pedestrian | Fatal/Injury 0 0 0 0 1 1
Vehicle-Bicycle Fatal/Injury 0 1
Total Al 38 32 39 39 81 229

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 qualitatively describe anticipated safety impacts.

Opening Year Design Year
. Predicted | Predicted | Predicted | Predicted
Control Strategy Anticipated Impact on Safety Performance red red _ e e .
Total Fatal+injury| Total |Fatal+njury
Crashes Crashes | Crashes | Crashes
Signalized Control The existing signal is gnnucpated .to. have the highest overall 3824 7 40 47.44 9.7
crash frequency and highest fatal/injury crashes.
Quadrant Roadway No safety analysis was performed for this alternative N/A N/A N/A N/A
Partial DLT The DLT is apt|0|pated to haye fe-wer gvergll and faFaI/mjury 3365 6.51 4174 8.16
crashes relative to the existing signalized intersection.
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SR 710 / NORTHLAKE BLVD. - S

Costs and Benefit/Cost Ratios

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 acquisitions, construction, and a contingency. Apply the FDOT ICE Tool to
determine the delay benefit-cost ratio (B/C), safety B/C, overall B/C, and net-present value for each control strategy.

FDOT ICE Tool Outputs

Control Strategy ROW Costs ($) Construction Costs ($) | Delay B/C | Safety B/C [ Overall B/C | Net Present Value
Signalized Control $0 $0 N/A N/A N/A N/A
Quadrant Roadway $0 $1,810,000 19.52 N/A 19.52 $37,168,251
Partial DLT $1,700,000 $3,100,000 60.62 1.25 61.88 $217,942,234

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:

Peak Hour:| Weekday AM Peak | Weekday PM Peak | Saturday Midday Peak Activity Level
Major Minor Major Street Minor Major Street Minor )
Street Street Street Street Ped. Bicycles
# of ped. crossings (both approaches, if app.):| N/A N/A N/A N/A i L
# of cyclists (both approaches, if app.);| N/A N/A N/A N/A
Summarize the ability of each viable control strategy to accommodate the existing/anticipated level of:
Control Strategy Pedestrians and Bicyclists Transit Services Freight Needs

Signalized Control

No change from existing.

No existing transit stops in site vicinity.
No change from existing.

Pedestrians/bicyclists will still be  |No existing transit stops in site vicinity.

Quadrant Roadway accommodated with the same No change from existing.
facilities as in the existing condition.
Pedestrians/bicyclists will still be  |No existing transit stops in site vicinity.
Partial DLT accommodated with the same No change from existing.

facilities as in the existing condition.
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FORM

Environmental, Utility, and Right-of-Way Impacts

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

Signalized Control No impacts anticipated.

Quadrant Roadway No impacts anticipated.

Partial DLT Right-of-way impacts are anticipated in the SW quadrant of the intersection to develop the dual NBLT lanes.

Public Input/Feedback (if appropriate)

Summarize any agency or public input regarding the control strategies:

None performed to date.

2019 Intersection Control Evaluation Training Page: 140 l

Stagel | Stage? | Staoed |




ICE Form Stage 2

Control Strategy
Evaluation
Summary
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SR 710 / NORTHLAKE BLVD. - STAGE 2 FORM

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 strategy to be advanced.

Strategy to be

Control Strategy Advanced? Justification
The existing traffic signal does not have adequate operations under future year scenarios.
Signalized Control No The signal is anticipated to have the higher overall and fatal/injury crashes when compared to
the PDLT.
The quadrant roadway is expected to perform worse operationally under future year
Quadrant Roadway No scenarios than the PDLT.
The partial displaced left-turn has a B/C ratio above 60 and a NPV over $215 million.
Partial DLT Yes

Resolution

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

Project Determination

Identified Control Strategy Approved

Comments
DTOE Name Signature Date
DDE Name Signature Date
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SR 710 / NORTHLAKE BLVD - STAGE 2 FORM: ALTERNATIVE SELECTION

* Signalized
* Pros: No construction cost associated with alternative.
e Cons: Worse operations than the QR and PDLT

* PDLT

* Pros: Better operation performance than the Signal and QR. Safety
benefits are better when compared to the Signal.

* Cons: ROW impacts, higher construction cost

e Quadrant

* Pros: Minimal impact to existing roadway configurations

e Cons: Out of direction travel for high volume movement (NBL), increase
in delay

PDLT is the preferred
alternative
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STUDY INTERSECTION #2 ?B

FDOT




US 41 / SR 44 - INTERSECTION OVERVIEW

e Currently signalized

* Proposed reconfiguration to
include a dual SB left turn lane
for increasing demand
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US 41 / SR 44 - INTERSECTION OVERVIEW

e 2018 Existing Year * Heavy Vehicle Percentage
 US 41 AADT - 29,000 e US 41— NB/SB: 10%
SR 44 AADT - 15,400 e SR44—EB: 6.8%, WB: 4.5%
* Opening Year 2020 * Context Classification
* US41AADT-30,300 e US 41-C3C-Suburban
SR 44 AADT - 15,900 Commercial

* Design Year 2040
« US 41 AADT - 37,400
* SR44 AADT - 18,400

* Posted Speed
e US41-45MPH
* SR 44 — 45 MPH
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US 41 / SR 44 - INTERSECTION OVERVIEW

e 2013 - 2017 Crash Data Summary:
* 99 Total Crashes
* 34 Injury Crashes, No Fatalities
* 65 Property Damage Only
* Detailed breakdown located in handout
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US 41 / SR 44 - STAGE 1 ANALYSIS

e Student Tasks

* Complete AM and PM CAP-X Analysis
 Complete Stage 1 SPICE Tool

* Discuss Stage 1 ICE Form
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US 41 / SR 44 - STAGE 1 CAP-X

AM Results — Ranked

Capacity Analysis for Planning of Junctions

Dynamic Results Summary

TYPE OF INTERSECTION

Multimodal

Score

Pedestrian
Accommodations

Bicycle
Accommodations

Transit
Accommodations

Partial Displaced Left Turn N-S

Displaced Left Turn

Signalized Restricted Crossing U-
Turn N-S

Quadrant Roadway N-W

Partial Median U-Turn N-S

Traffic Signal

Median U-Turn N-S

2X2

2019 Intersection Control Evaluation Training

0.48

0.50

0.51

0.57

0.57

Page: 153

4.8 Fair Fair Good
I 4.8 Fair Fair Good
I 6.3 Good Good Fair
I 4.4 Fair Fair Fair
I 6.3 Good Good Fair
I 4.8 Fair Fair Good
I 6.3 Good Good Fair
| 5.6 Fair Good Good

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




US 41 / SR 44 - STAGE 1 CAP-X

PM Results — Ranked

Capacity Analysis for Planning of Junctions

Dynamic Results Summary

TYPE OF INTERSECTION

Overall

VvIiC

Multimodal

Score

Pedestrian
Accommodations

Bicycle
Accommodations

Transit
Accommodations

Partial Displaced Left Turn N-S 0.42 I 1 4.8 Fair Fair Good
Displaced Left Turn 0.42 I 4.8 Fair Fair Good
Signalized Restricted Crossing U- 0.54 I 6.3 Good Good Fair
Turn N-S

Traffic Signal 0.58 I 4.8 Fair Fair Good
Quadrant Roadway N-W 0.60 I 4.4 Fair Fair Fair
Partial Median U-Turn N-S 0.72 I 6.3 Good Good Fair
2X2 0.72 I 5.6 Fair Good Good
Median U-Turn N-S 0.76 | 6.3 Good Good Fair
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US 41 / SR 44 - STAGE 1 SPICE

Control Strategy Selection — Base Values

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

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

1-Way/2-Way

2-way Intersecting 2-way

"Definitions" worksheet

# of Major Street Lanes (both directions)

5 or fewer

Major Street Approach Speed

Less than 55 mph

Opening Year - Major Road AADT 30,300
Opening Year - Minor Road AADT 15,900
Design Year - Major Road AADT 37,400
Design Year - Minor Road AADT 18,400

2019 Intersection Control Evaluation Training
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US 41 / SR 44 - STAGE 1 SPICE

Control Strategy Selection — Base Values

Control Strategy Include Base Intersection
Traffic Signal Yes --
Traffic Signal (Alternative Configuration) Yes --
Minor Road Stop No -- Opening Year AADT Outside of SP Design Year AADT Outside of SPF Development Range
All Way Stop No --
1-Lane Roundabout No -- Opening Year AADT Outside of SP Design Year AADT Outside of SPF Development Range
2-Lane Roundabout Yes -- Opening Year AADT Outside of SP 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 -- Open Major/Minor AADT Ratio O Design Year AADT Outside of SPF Development Range
Unsignalized Restricted Crossing U-Turn (RCUT) No -- Opening Year AADT Outside of SP Design Year AADT Outside of SPF Development Range
Continuous Green-T Intersection No Traffic Signal
Jughandle Yes Traffic Signal
Other 1 No Traffic Signal *Please Select
Other 2 No Minor Road Stop *Please Select
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US 41 / SR 44 - STAGE 1 SPICE

* Traffic Signal and All Way Stop — Left-turn and right-
turn sum of all approaches

* Minor Road Stop — Left-turn and right-turn sum for

uncontrolled approaches only

Control Strategy
5 5 2-lane Displaced Left | Median U-Turn . o
Input Traffic Signal | Traffic Signal (Alt) Roundabout Turn (DLT) MuT) RCUT
Opening Year Major Road AADT 30300 30300 30300 30300 30300 30300 30300 . :
N N . 4 All strategies will have the same AADT as
Opening Year Minor Road AADT Optional AADT 15900 15900 15900 15900 15900 15900 15900 - .
. 4 the Base Conditions unless overridden by
Design Year Major Road AADT Overrides 37400 37400 37400 37400 37400 37400 37400 user
L .
Design Year Minor Road AADT 18400 18400 18400 18400 18400 18400 18400
Number of Approaches with Left-Turn Lanes 4 4
Do not include stop controlled approaches
for minor stop
Number of Approaches with Right-Turn Lanes Additional Required 4 4
Control Strategy
Number of Uncontrolled Approaches with Left-Turn Lanes Inputs
Number of Uncontrolled Approaches with Right-Turn Lanes
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US 41 / SR 44 - STAGE 1 SPICE

* Base condition traffic signal CMF inputs

* Traffic Signal Control Strategies — leave as default for

Stage 1

Control Strategy

Input

Traffic Signal

Traffic Signal (Alt)

2-lane
Roundabout

Displaced Left
Turn (DLT)

Median U-Turn
(MUT)

Signalized RCUT

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

with actual values for full HSM Analysis

Reset Planning Inputs to Defaults ) Parts CMFS_
Optional For Stage 1 ICE, Required for Stage 2 ICE

Skew Angle N/A N/A N/A
Lighting Present Yes Yes
# of Approaches Permissive LT Signal Phasing 0 0
# of Approaches Perm/Prot LT Signal Phasing 0 0
# of Approaches Protected LT Signal Phasing 0 0

0 0
Number of Approaches with Right-Turn-on-Red Prohibited
Red Light Cameras Present No No
Number of Major Street Through Lanes
Number of Minor Street Lanes Ayellow cell indicates scroll Down for All yellow cells will be automatically

) N . the value may be used CMF - No Inputs | CMF - No Inputs | " . CMF - No Inputs | populated by a macro. If users want to do
# of Major St Approaches w/ Right-Turn Channelization ) i ) Signalized RCUT ) A )
- — in the SPF Required Required . Required a planning-level analysis, they can leave
Number of Approaches with U-Turn Prohibited Computation nputs helBUtOMatic INpUtasiis
Pedestrian Volume by Activity Level Low (50) Low (50)
User Specified Sum of all daily pedestrian crossing volumes
Max # of Lanes Crossed by Pedestrians 5 5
Number of Bus Stops within 1000’ of Intersection 0 0
Schools within 1000' of intersection No No
Number of Alcohol Sales Establishments within 1000’ of Intersection 0 0
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US 41 / SR 44 - STAGE 1 SPICE

* Roundabout Control Strategy — leave as default for
Stage 1

Control Strategy

Input

Traffic Signal

Traffic Signal (Alt)

2-lane
Roundabout

Displaced Left
Turn (DLT)

Median U-Turn
(MuT)

Si|

d RCUT handl

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

with actual values for full HSM Analysis

Roundabout CMF Inputs

Inscribed Circle Diameter (ft)

Leg 1 (Major Leg #1)

Leg 1 (Major Leg #1)

Opening Year Entering AADT 15,150
Leg has Right-Turn Bypass No
# of Access Points within 250' of Yield Line
Entering Width (ft) 29
# of Entering Lanes 2
# of Circulating Lanes 2
Leg 2 (Major Leg #2) Leg 2 (Major Leg #2)
Opening Year Entering AADT 15,150
Leg has Right-Turn Bypass No
# of Access Points within 250' of Yield Line
Entering Width (ft) 29
# of Entering Lanes 2
# of Circulating Lanes 2
Leg 3 (Minor Leg #1) Leg 3 (Minor Leg #1)
Opening Year Entering AADT 7950
Leg has Right-Turn Bypass No
# of Access Points within 250' of Yield Line
Entering Width (ft) 29
# of Entering Lanes 2
# of Circulating Lanes 2
Leg 4 (Minor Leg #2) Leg 4 (Minor Leg #2)
Opening Year Entering AADT 7,950
Leg has Right-Turn Bypass No
# of Access Points within 250' of Yield Line
Entering Width (ft) 29
# of Entering Lanes 2
# of Circulating Lanes 2
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US 41 / SR 44 - STAGE 1 SPICE

 RCUT Control Strategy — leave as default for Stage 1

Control Strategy
Input Traffic Signal | Traffic Signal (Alt) Rouzr-l:i::out DI_::::C::Lﬁﬂ Med(l::ul..lr-)Turn Signalized RCUT Jughand|
Keep default values below here for planning-level analysis, override with actual values for full HSM Analysis
Restricted
Crossing U-
#U-Turns 2
# of Major Roadway Lanes 2
# of Minor Roadway Lanes 2
Total Offset Distance (ft) 1250
Number of Driveways 4
Total Deceleration Lane Length (ft) 750
Total Acceleration Lane Length (ft)
Number of Left-Turn Lanes From Major Road 1
Major Road Speed Limit (mph) <=50
Total Median Width (ft) 65
Maximum Median Width (ft)
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US 41 / SR 44 - STAGE 1 SPICE

SPICE Stage 1 Results

Federal Highway Administration (FHWA)
Safety Performance for Intersection Control Evaluation Tool

Results

Summary of crash prediction results for each alternative

Project Information

Compute Results

Project Name: FDOT District 7 ICE Training Intersection Type At-Grade Intersections
Intersection: US41atSR 44 Opening Year 2020
Agency: FDOT Design Year 2040
Project Reference: XXXXX.XX Facility Type On Urban and Suburban Arterial
City: Inverness Number of Legs 4-leg
State: Florida 1-Way/2-Way 2-way Intersecting 2-way
Date: 7/1/2019 # of Major Street Lanes (both directions) 5 or fewer
Analyst: KAI Major Street Approach Speed Less than 55 mph
Crash Prediction Summary
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle Rank AADT W:::;::edlctlon Source of Prediction
- Total 12.20 15.72 292.81 | z
Traffic Signal Yes Calibrated SPF
i Fatal & Injury 4.25 5.57 102.96 I 5
- Total 12.20 15.72 292.81 .
Traffic Signal (Alt) - I 5 Yes Calibrated SPF
Fatal & Injury 4.25 5.57 102.96 !
Total 20.31 25.28 478.42 i
2-lane Roundabout - 4 No Uncalibrated SPF
Fatal & Injury 3.88 4.94 92.49
. Total 10.73 13.83 257.68
Displaced Left Turn (DLT N/A CMF
2 ( ) Fatal & Injury 3.74 4.90 90.60 I 3 /
Total 10.37 13.36 248.89
Median U-Turn (MUT N/A CMF
( ) Fatal & Injury 2.98 3.90 72.07 I 1 /
Total 26.39 35.47 648.10 .
Signalized RCUT No Uncalibrated SPF
. Fatal & Injury 6.55 8.93 162.07 I 7
Total 9.03 11.63 216.68
Jughandle N/A CMF
. Fatal & Injury 3.15 4,12 76.19 ’I 2 /
2019 Intersection Control Evaluation Training Page: 162
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US 41 / SR 44 - STAGE 1 FORM

Stage 1 Results

2019 Intersection Control Evaluation Training

Page: 164

Control Strategy 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.

CAP-X Outputs
VIC Ratio . Justification
Control Weekday AM | Weekday PM | Multimodal SPICE |Strategy to Be
Strategy Peak Peak Score Ranking | Advanced?
Existing intersection control is a traffic signal
Two-Way Stop-\——y» N/A N/A N/A No
Controlled
Existing intersection control is a traffic signal
All-Way Stop-
Controlled N/A N/A N/A N/A No
N Will move forward as the future no-build scenario.
Signalized
0.51 0.58 48 5 Yes
Control
Slightly worse operations than the signal but could
Roundabout 0.57 0.72 5.6 4 Yes reduce crashes from the existing signal.
Operational performance decreases when
Median U-Tum 057 (Fu!l) 076 (Fu!l) 6.3 1 No compared to the signal. Construction costs on the
0.50 (Partial) | 0.72 (Partial) ) -
north leg will reduce feasibility.
Operational performance provides a significant
RCUT . )
(Signalized) 0.37 0.54 6.3 7 Yes improvement for the AM peak and a slight
9 improvement for the PM peak.
RCUT Existing intersection control is a traffic signal
- N/A N/A N/A N/A No
(Unsignalized)
Existing ROW limitations with existing land uses -
Jughandle 2 No including Cooter Pond Park.
Existing ROW limitati ith existing land -
Displaced Left-| 0.37 (Ful) | 0.42 (Full) =Xisting RO imiiations wifl €xIsling and uses
Tum 0.37 (Partial) | 0.42 (Partal 48 3 No including Cooter Pond Park. Only one left turn
' ’ movement is high enough to consider DLT.
} Existing intersection configuration is 4-leg.
Continuous N/A N/A NIA NIA No
Green Tee
Existing roadway network on the NW corner could
Quadrant - ) )
Roadwa 0.48 0.60 4.4 Yes be utilized to improve the operational
y performance at the study intersection.
L Proposed lane configuration prior ICE Evaluation:
Signalized
0.48 0.57 4.8 5 Yes Dual SB Left Turn Lanes.
Control (Alt)
Stagel | Stage? | Stage 3 |
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US 41 / SR 44 - STAGE 2 CONCEPT DEVELOPMENT

Signalized — Existing

e Construction and
Design Cost - SO

* ROW Cost - S0

- w— ——gmrr

N RN

AFRIA! PHOTO ACQUIRED 2007




US 41 / SR 44 - STAGE 2 CONCEPT DEVELOPMENT

Modified Signal — Dual SB LT

e Construction and Design
Cost - $790,000

* ROW Cost - SO

PARCEL LINE AERIAL PHOTO ACQUIRED 2917




US 41 / SR 44 - STAGE 2 CONCEPT DEVELOPMENT
o, ¥ | ; - J' :

Roundabout

* Construction and Design
Cost - $2,470,000

* ROW Cost - $725,000

FOR TLLUSTRATIVE PURPOSES DNLY

PARCEL LINE AERIAL PHOTO ACOUIRED 2017




US 41 / SR 44 - STAGE 2 CONCEPT DEVELOPMENT
Signalized RCUT

* Construction and Design
Cost - $2,360,000

* ROW Cost - $100,000

i
| |

FOR TLLUSTRATIVE PURPOGSES ONLY

Feet —_—  PARCF! LINF AFRTAL PHOTO ACQUIRFD 2007




US 41 / SR 44 - STAGE 2 CONCEPT DEVELOPMENT

; , | 4t i | Southwest Quadrant
Roadway

e Construction and Design
Cost - $1,500,000

* ROW Cost - $2,000,000

v s ] t
b %‘3'%2 |

FOR ILLUSTRATIVE PURPOSES DNLY

PARCEL LINE AERTAL PHOTO ACOUIRED 2017
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US 41 / SR 44 - STAGE 2 OPERATIONAL ANALYSIS

* Signalized
Intersection
(Existing)

* Opening (2020)
and Design
(2040) year
analysis

* Volumes shown
for the AM Peak
(2040)
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US 41 / SR 44 - STAGE 2 OPERATIONAL ANALYSIS

* Signalized
Intersection
Modified - SB
Dual Left Turn
Lane (Proposed)

e Opening (2020)
and Design (2040)
year analysis

e Volumes shown
for the AM Peak
(2040)
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US 41 / SR 44 - STAGE 2 OPERATIONAL ANALYSIS

(2040) year analysis

. * Opening (2020) and Design
Roundabout Alternative

2019 Intersection Con




US 41 / SR 44 - STAGE 2 OPERATIONAL ANALYSIS

* Signalized
Restricted
Crossing U-Turn
Alternative

b= ol B O
* Opening (2020) & '
and Design
(2040) year
analysis

4

&

3
1

L 1

* Volumes shown E :
for the AM Peak s
(2040) :
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US 41 / SR 44 - STAGE 2 OPERATIONAL ANALYSIS

e Quadrant
Roadway
Alternative

* Opening (2020)
and Design
(2040) year
analysis

e VVolumes shown
for the AM Peak .l
(2040)
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US 41 / SR 44 - STAGE 2 SPICE

Update HSM inputs base condition for site specific conditions

Control Strategy
Input Traffic Signal | Traffic Signal (Alt) 2ane Signalized RCUT
npu raffic Signa raffic Signal Rowndabout ignalize
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, Required for Stage 2 ICE

Skew Angle N/A N/A N/A
Lighting Present Yes Yes
# of Approaches Permissive LT Signal Phasing 0
# of Approaches Perm/Prot LT Signal Phasing 2
# of Approaches Protected LT Signal Phasing 2

0 0
Number of Approaches with Right-Turn-on-Red Prohibited
Red Light Cameras Present No No
Number of Major Street Through Lanes . )
Number of Minor Street Lanes A yellow cell indicates scroll Down for All yellow cells will be automatically

the val b d opulated by a macro. If users want to do
# of Major St Approaches w/ Right-Turn Channelization € va'ue ol Signalized RCUT el . N : .
" in the SPF SPE Inputs a planning-level analysis, they can leave
ith U- ibi . u
Number of Approaches with U-Turn Prohibited computation p the automatic inputs as-is
Pedestrian Volume by Activity Level Low (50) 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 No
Number of Alcohol Sales Establishments within 1000' of Intersection 4 4
2019 Intersection Control Evaluation Training Page: 179
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US 41 / SR 44 - STAGE 2 SPICE

Update Roundabout CMF inputs from the base condition for
site specific conditions

Control Strategy

2019 Intersection Control Evaluation Training

Introduction Project Information

Input Traffic Signal | Traffic Signal (Alt) Ro::da::out Signalized RCUT
Roundabout CMF Inputs
Inscribed Circle Diameter (ft) | I
Leg 1 (Major Leg #1) Leg 1 (Major Leg #1)
Opening Year Entering AADT 15,150
Leg has Right-Turn Bypass Yes
# of Access Points within 250’ of Yield Line
Entering Width (ft) 30
# of Entering Lanes 2
# of Circulating Lanes 1
Leg 2 (Major Leg #2) Leg 2 (Major Leg #2)
Opening Year Entering AADT 15,150
Leg has Right-Turn Bypass No
# of Access Points within 250' of Yield Line
Entering Width (ft) 30
# of Entering Lanes 2
# of Circulating Lanes 2
Leg 3 (Minor Leg #1) Leg 3 (Minor Leg #1)
Opening Year Entering AADT 7950
Leg has Right-Turn Bypass No
# of Access Points within 250' of Yield Line
Entering Width (ft) 30
# of Entering Lanes 2
# of Circulating Lanes 2
Leg 4 (Minor Leg #2) Leg 4 (Minor Leg #2)
Opening Year Entering AADT 7,950
Leg has Right-Turn Bypass Yes
# of Access Points within 250’ of Yield Line
Entering Width (ft) 30
# of Entering Lanes 2
# of Circulating Lanes 2
Page: 180
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US 41 / SR 44 - STAGE 2 SPICE ROUNDABOUT CMF INPUTS

licable Ranges
User Input Variable Units Definition Aop - rg —
Range for: |Luwer Limit |Upper Limit
Control Strategy Selection
Mumber of Major Street Lanes lanes |Nun'|ber 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) velume for the major and minor street approaches (see table for See table starting in column | (te the right).
ranges).
Intersecting angle between major street and minor street approaches (hover cursor for graphical
skew Angle degrees = ! pe { for graphicaf
representation)
Number of Major Street Through Lanes lanes |Mumber of through lanes on the major street (both directions - includes shared through lanes)
Number of Minor Street Lanes lanes |Mumber of lanes on the miner street (both directions - does not 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
Serarimp WA foot = s s
Mumber of Entering Lanes lanes  |Number of lanes entering a leg of the roundabout (hover cursor for graphical representation).
Mumber of Circulating Lanes lanes  |Number of lanes circulating a leg of the roundabout fhover cursor for graphical 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 - Outside Leg veh/day |AADT volume of the crossroad leg located outside of the interchange --
4
Ramp AADT - Exit veh/day [AADT volume of the exit ramp
; &
Ramp AADT - Entrance veh/day |AADT volume of the entrance ram z
P . P Signalized 0 31,000
Skew angle equals 30 minus the intersectian angle (in degrees) (hover cursor for graphical
Zxit Ramp Skew Angle degrees = & 2= = M for graphical Stop-Cantrolled 0 70
representation ).
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.
L . .. .. o . R L. . Stop-Cantrolled 1 2

2019 Intersection Control Evaluation Training
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US 41 / SR 44 - STAGE 2 SPICE ENTRY LANES
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US 41 / SR 44 - STAGE 2 SPICE ROUNDABOUT CIRCULATING LANES

2019 Intersection Control Evaluation Tra'nlngl Page: 183

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




US 41 / SR 44 - STAGE 2 SPICE

Update RCUT CMF inputs from the base condition for site
specific conditions

Control Strategy
. . 2-lane . .
Input Traffic Signal | Traffic Signal (Alt) Roundabout Signalized RCUT
Restricted
Crossing U-
# U-Turns 2
# of Major Roadway Lanes 2
# of Minor Roadway Lanes 2
Total Offset Distance (ft) 1250
Number of Driveways 8
Total Deceleration Lane Length (ft) 400
Total Acceleration Lane Length (ft)
Number of Left-Turn Lanes From Major Road 2+
Major Road Speed Limit (mph) <=50
Total Median Width (ft) 50
Maximum Median Width (ft)
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RCUT CMFs in SPFs DEFINITIONS

e Total Offset Distance CMF — crashes increase with
increased offset distance

* Median width CMF — crashes reduce with greater
median width

Restricted 2t
Crossing U-
2 <=50
3+
64
1
1200 Total Median Width
3 Total Offset Distance (TOD) The total median width of
3z ThE’tCtal dIStaﬂCE bt‘:tu*.EEn thE t}we IwwaJcr apprcac*\es |velg.
center of intersection and U-turn : ) h
locations (e.g. if one approach if one apprcaCh has a 40 ft
has 800 ft of offset and the other median and the other one
<= one has 600 ft of offset, then S - & -
 total offset is 1400 ) has a 25 ft. mcd_uan, thcn thc
total median width is 65 ft).

2019 Intersection Control Evaluation Training Page: 185 l

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




Student Task

FDOT\)

e




US 41 / SR 44 - STAGE 2 ANALYSIS

e Student Tasks

* Complete Stage 2 SPICE Tool



US 41 / SR 44 - STAGE 2 SPICE

SPICE Stage 2 Results

Federal Highway Administration (FHWA)
Safety Performance for Intersection Control Evaluation Tool

Compute Results

Results
Summary of crash prediction results for each alternative
Project Information
Project Name: FDOT District 7 ICE Training Intersection Type At-Grade Intersections
Intersection: US 41 at SR 44 Opening Year 2020
Agency: FDOT Design Year 2040
Project Reference: YOO XX Facility Type On Urban and Suburban Arterial
City: Inverness Number of Legs 4-leg
State: Florida 1-Way/2-Way 2-way Intersecting 2-way
Date: 7/1/2019 # of Major Street Lanes (both directions) 5 or fewer
Analyst: KAl Major Street Approach Speed Less than 55 mph
Crash Prediction Summary
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle AADT W:::;::edlctlon Source of Prediction
Total 18.52 23.92 445.06 .
Traffic Signal
5 Fatal & Injury 5.56 7.29 134.69 Yes Calibrated SPF W/ EB
Total 17.59 22.71 422.67
Traffic Signal (Alt) Yes Calibrated SPF w/ EB
Fatal & Injury 5.28 6.93 127.97 /
Total 16.49 20.50 388.14 A
2-lane Roundabout - No Uncalibrated SPF
Fatal & Injury 2.52 3.21 60.14
Total 30.17 40.55 740.81 .
Signalized RCUT No Uncalibrated SPF
: Fatal & Injury 7.46 10.17 184.53
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US 41 / SR 44 - STAGE 2 ANALYSIS

e Student Tasks

* Complete Stage 2 FDOT ICE Tool

* Update costs under the Cost Parameters tab
* Update delay under the Delay tab
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US 41 / SR 44 - STAGE 2 FDOT ICE TOOL - SAFETY INPUTS

At-Grade Intersections Total DeSIg.n & Total Right of Way Costs Op.e rating & Signal Retiming Lighting S ignal Roundab ?Ut
Construction Maintenance Maintenance Landscaping
o Cost $ 5,000 | $ 1,000 | § 4,000 =
Traffic Signal - S - i
Period Every 3 years 1 (yearly) 1 (yearly) 1 (yearly)
Cost $ 5,000 | $ 1,000 | $ 4,000 =
Traffic Signal (Alt. 790,000 -
raffic Signal (Alt.) > Period Every 3 years 1 (yearly) 1 (yearly) 1 (yearly)
Cost $ - s 3,000 | © - 2,000
Roundabout LaTLLIn 8 25,000 Period 1 (yearly) 1 (yearly) 1 (yearly) 1 (yearly)
Signalized Restricted Crossing U-Turn 2360,000 | & R Cost S 12,500 | $§ 2,000 | $ 10,000 -
(RCUT) T ’ Period Every 3 years 1 (yearly) 1 (yearly) 1 (yearly)
Quadrant Roadway Intersection 1,500,000 | $ 2,000,000 Cost s 15,000 | 3,000 | 5 LY ’
Period Every 3 years 1 (yearly) 1 (yearly) 1 (yearly)
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US 41 / SR 44 - STAGE 2 FDOT ICE TOOL - SAFETY INPUTS

At-Grade . _
Crash Type Opening Year Design Year
Intersection
. 23.92
Traffic Signal Total. 18.52
Fatal & Injury 5.56 7.29
. 22.71
Traffic Signal (Alt.) Total. 17.59
Fatal & Injury 5.28 6.93
. 20.50
Roundabout Total' 1649
Fatal & Injury 2.52 3.21
o
Signalized Restricted Crossing U-Turn Total 30.17 40.55
(RCUT) Fatal & Injury 7.46 10.17
Total N/A N/A
Quadrant Roadway Intersection ota - / /
Fatal & Injury N/A N/A
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US 41 / SR 44 - STAGE 2 FDOT ICE TOOL - OPERATIONS INPUTS

Roundabout ¥ site: 101 [US 41 at SR 44 - 2040 - AW]

US 41 at SR 44

R e S u | t S Roundabout

Movement Performance - Vehicles

L
(Design AM Peak) b
8} HY San

Maow Tatal Delay Service Wehicleas Distance CQueusd Stop Rate  Speed
venih % WG SEC veh ft per veh mph

South: US 41
3 L2 189 30 0713 181 LOSC 7.5 191.3 0.84 1.13 29.2
8 Ti BOA 30 0713 181 LOSC 7.5 191.3 0.84 1.13 20.4
18 Rz 180 30 0111 00 LOSA 0.0 0.0 0.00 0.00 AT e
Approach 1267 30 0713 16.4 LOsC 7.5 181.3 0.72 0.8y 30.3

East: SR 44

1 L2 118 3.0 0.300 127 LOSBE 1.1 286 0.72 0.76 305
1 T1 110 3.0 0,300 11.6 LOS B 11 286 0,70 0.73 325
16 R2 552 3.0 0,300 1.3 LOEA 1.1 286 0.08 0.09 7.0
Approach TEO 3.0 0,300 45 LOSA 1.1 2586 027 0.2a 35.1

Morth: US 41
T L2 452 30 D.6B4 1548 LOSC 8.2 2084 077 1.02 295
4 T 746 3.0 D684 151 LOSC 2.4 2138 0.76 0.99 31.0
14 R2 51 3.0 0.684 149 LOSB 2.4 213.8 0.76 0.99 30.4
Approach 1259 3.0 06584 154 LOSC 8.4 2138 0.76 1.00 304

West: SR 44
5 L2 23 30 0395 157 LOSC 1.6 40.5 0.78 0.86 311
2 T 148 3.0 0,395 1587 LOSC 1.6 405 0.78 0.86 30.8
12 R2 79 30 0.3 133 LOSB 0.7 17.8 0.76 0.76 307
Approach 250 30 0.395 148 LOSB 1.6 40.5 077 083 0.8
LA vehicles 3557 3.0 0713 13.3] Lose 8.4 2138 0.64 n.az 3.3
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US 41 / SR 44 - STAGE 2 FDOT ICE TOOL - OPERATIONS INPUTS

HCM Signalized Intersection Capacity Analysis D7 ICE Training
5: US 41 & NB Median Cut & SR 44 2040 - RCUT - AM
L] L]
Signalized RCUT RN IR
Movement EBL EBR EBR2 MNBL NBT NBR SBL SBT SBR NWL NWR
. Lane Configurations rr 44 i %
I nte rsectlo N Res u ItS Traffc Volume (vph) O 0 20 0 0 0 0 7% 148 7% 0
Future Vialume {vph} 0 0 230 0 0 0 0 795 148 174 0
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1800 1900 1800 1900 1900
. Total Lost ime (s} 4.5 45 45 45
D e S I n A M P e a k Lane Util. Factor 0.88 091 100 100
( Frt 0.85 1.00 0.85 1.00
Fit Protected 1.00 100 1.00 085
Satd. Flow (prot) 2787 5085 1583 1770
Flt Permitted 1.00 1.00 100 095
Satd. Flow (perm) 2787 5085 1583 1770
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.82 0.92 0.92 0.92 0.92
Adj. Flow {vph) 0 0 250 0 0 0 0 864 161 189 0
RTOR Reduction {vph) 0 i 158 0 0 0 0 0 43 0 0
Lane Group Flow {vph) 0 0 92 0 0 0 0 864 118 189 0
Tum Type Prot NA  Perm Prot
Protected Phases & (i 8
Permitted Phases 6
Actuated Green, G (s} 151 659 659 15.1
Effective Green, g (s) 151 650 659 151
O o A Actuated g/C Ratio Q17 073 073 047
Clearance Time (s) 45 45 45 45
b Vehicle Extension (s) 30 30 3.0 30
istance to Lane Grp Cap (vph) 467 3723 1159 296
Blosthem Crossover vis Ratio Prot { 0.03 c0.17 0.1
/s Ratio Perm 0.07
O vic Ratio 0.20 023 010 064

Uniform Delay, d1 322 39 35 3;1.9

Progression Factor 1.00 080 045 108

O da 02 o o2 el
— IDaIa; is) 324 32 18 409 |

Southern Crossover evel of service C A A D

Approach Delay (s) 324 0.0 3.0 40.9
Approach LOS c A A D
P~ O N Intersection S y

HCM 2000 Control Delay 129 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 0.0 Sum of lost ime (s) 9.0
Intersection Capacity Utilization Em' ICU Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group
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US 41 / SR 44 - STAGE 2 FDOT ICE TOOL - OPERATIONS INPUTS

RCUT N-S

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

Distance
Northern

to
Crossover

‘Introduction

N—
:I User must enter value on this sheet O
Distance to
Southern Crossover
Eastern Western
Crossover Crossover O 4
Distance from main intersection to: 650 550
Free-flow speed on major street: 45
Design Year AM Peak Design Year PM Peak
Intersection 1 SB Thru NB U-Turn Intersection1 SB Thru NB U-Turn
Volume 1158 210 Volume 1457 302
Delay 3.3 37.4 Delay 4.8 34.1
Intersection 2 NB Left NB Thru NB Right WB Right |Intersection2 NB Left NB Thru NB Right WB Right
Volume 174 847 302 718|Volume 117 872 293 1035
Delay 40.9 8.8 3.5 28.9|Delay 39.3 16.6 5 20.2
Intersection 3 SB Left SB Thru SB Right EB Right Intersection 3 SB Left SB Thru SB Right EB Right
Volume 425 795 148 230/Volume 460 1076 223 366
Delay 26.2 3.2 1.8 32.4Delay 14.5 3.4 1.4 38
Intersection4 NB Thru SB U-Turn Intersection4 NB Thru SB U-Turn
Volume 1166 157 Volume 1089 193
Delay 4.7 44.6 Delay 5.5 44.4
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US 41 / SR 44 - STAGE 2 FDOT ICE TOOL - OPERATIONS INPUTS

Quadrant Roadway Delay Calculation

Southbound Left Delay AM 2020
Northbound Left Delay AM 2020 EBR Delay at US 41/Apopka Ave 42.4 Seconds
NBT Delay at US 41/SR 44 16.6 Seconds Distance along Apopka Ave 0.21 Miles
Distance along US 41 0.32 Miles Posted Speed along Apopka Ave 25 MPH
Posted Speed along US 41 30 MPH Travel Time SB along Apopka Ave 30.24 Seconds
Travel Time NB along US 41 38.4 Seconds SBL Delay at Highland Blvd/Apopka Ave 17.8 Seconds
NBL Delay at US 41/Apopka Ave 52.5 Seconds Distance along Highland Blvd 0.25 Miles
Distance along Apopka Ave 0.21 Miles Posted Speed along Highland Blvd 25 MPH
Posted Speed along Apopka Ave 25 MPH Travel Time EB along Highland Blvd 36.0 Seconds
Travel Time SB along Apopka Ave 30.24 Seconds EBT Delay at US 41/SR 44 27.5 Seconds
Distance along Highland Blvd 0.25 Miles EBT Delay at US 41/Apopka Ave 29.6 Seconds
Posted Speed along Highland Blvd 25 MPH Distance along US 41 0.32 Miles
Travel Time NB along Highland Blvd 36.0 Seconds Posted Speed along US 41 30 MPH
(Signal Alt.) NBL Delay at US 41/SR 44 15.1 Seconds Travel Time SB along US 41 38.4 Seconds
(Signal Alt.) SBL Delay at SR710/Northlake Blvd 43.0 Seconds
Total Delay 86.6 Seconds
Total Delay 42.9 Seconds
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US 41 / SR 44 - STAGE 2 FDOT ICE TOOL - OPERATIONS INPUTS

Quadrant Roadway Total Delay Calculation

AM 2020 | PM 2020 | AM 2040 | PM 2040
Signal Delay 25.3 29.3 30.8 49.2
Signal Volume 2,609 3,265 3,272 3,947
Total Delay 66,008 95,665 100,778 | 194,192
QR Main Int Delay 18.6 19.5 25.8 27.2
QR Main Int Volume 2,609 3,265 3,272 3,947
QR LT Delay 129.6 142.9 177.3 224.5
QR LT Volume 485 484 599 577
QR Total Delay 111,383 | 132,831 | 190,620 | 236,895
Ratio 1.69 1.39 1.89 1.22
New Int Delay 42.7 40.7 58.3 60.0
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US 41 / SR 44 - STAGE 2 FDOT ICE TOOL - OPERATIONS INPUTS

Opening Year Design Year
At-Grade Intersections Average vehicle delay Average vehicle delay
Control Strategy Units AM peak PM peak Weekend peak AM peak PM peak Weekend peak
Delay Type

Traffic Signal Single Input Single Input sec/veh 25.3 29.3 30.8 49.2

Traffic Signal (Alt.) Single Input Single Input sec/veh 21.8 26.6 26.2 46.6

Roundabout Single Input Single Input sec/veh 8.3 11.8 13.3 21.4

. . . . Select
Signalized Restricted Crossing U-Turn (RCUT) Worksheet (N-S) sec/veh 28.2 26.5 27.1 27.0
Input Type
Quadrant Roadway Intersection Single Input Single Input sec/veh 42.7 40.7 58.3 60.0
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US 41 / SR 44 - STAGE 2 FDOT ICE TOOL

Analysis Summary

Net Present Value of Costs
Cost Categories Signalized Restricted drant Road!
& Traffic Signal Traffic Signal (Alt.) Roundabout |gn'a meCAETmee Chlcdran o'a way
Crossing U-Turn (RCUT) Intersection
Planning, Construction & Right of Way Costs S -1 8 790,000 | $ 2,615,000 S 2,380,000 | $ 1,900,000
Post-Opening Costs S 98,229 | $ 98,229 | $ 72952 | S 238,276 | $ 294,686
Auto Passenger Delay S 27,475,897 | § 24,060,755 | $ 10,420,903 | S 22,786,680 | $ 45,708,220
Truck Delay S 13,470,641 | $ 11,796,047 | $ 5,108,726 | $ 11,171,554 | $ 22,411,030
Safety S 27,406,287 | S 26,037,182 | § 13,243,933 | S 38,103,141 -
Total cost $68,451,054 $62,782,213 $31,461,514 $74,679,651 $70,313,935
lect B for Benefit- ison:
Select Base Case for Benefit (;ost Comparison Traffic Signal
(Choose from list)
Net Present Value of Benefits Relative to Base Case
Benefit Cat i Signalized Restricted drant Road!
EER SAREORICs Traffic Signal Traffic Signal (Alt.) Roundabout lgn-a fzec nestricte Quadram o_a way
Crossing U-Turn (RCUT) Intersection
Auto Passenger Delay S 3,415,141 | § 17,054,994 | $§ 4,689,217 | S (18,232,323)
Truck Delay S 1,674,595 | § 8,361,915 | S 2,299,088 | $ (8,940,388)
Safety S 1,369,105 | $ 14,162,354 | $ (10,696,854)
Net Present Value of Benefits S 6,458,841 | § 39,579,263 | $ (3,708,549) | § (27,172,711)
Net Present Value of Costs S 790,000 | $ 2,589,723 | $ 2,520,048 | $ 2,096,457
Net Present Value of Improvement $ 5,668,841 | $ 36,989,540 | $§ (6,228,597) | (29,269,169)
preferred. Benefits are | preferred. Benefits are
less than base case and | less than base case and
Benefit-Cost (B/C) Ratio 8.18 15.28 cost is greater than base | cost is greater than base
preferred. Benefits are
less than base case and
Delay B/C 6.44 9.81 2.77 cost is greater than base
preferred. Benefits are
less than base case and
Safety B/C 1.73 5.47 cost is greater than base
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e Alternative Selection Justification

* Signal Control (Existing)
* Pros: No construction cost associated with alternative
* Cons: Additional SB Left Turn need identified
Modified Signal Control with dual SB left turn
* Pros: Lowest construction cost and no ROW cost
* Cons: Little safety benefit
Signalized RCUT
* Pros: Lower construction cost than roundabout
* Cons: Negative B/C and NPV, worst predicted safety performance
Roundabout
* Pros: Ranks first in delay and first in safety performance
* Cons: High construction and ROW cost
Quadrant Roadway
* Pros: Lower construction cost than roundabout

* Cons: High ROW cost at Apopka Ave. intersection with potential
Walgreens

o e | ROUNAAbout is the preferred alternative
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ICE Form Stage 2
Control Strategy Evaluation Summary

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 strategy to be advanced.

Strategy to be

Control Strategy Advanced? Justification
An additional southbound left turn lane has already been identified as a needed improvement
Signalized Control No at intersection.
Alternative provides the highest Benefit-Cost ratio as well as the best Net Present Value. Itis
Roundabout Yes expected to have the best operational performance and the lowest injury/fatal predicted
crashes.
Alternative has a negative B/C ratio and NPV. ROW impacts on the north leg to
RCUT (Signalized) No accommodate the U-Turn lanes make the alternative less feasible.
Potential ROW impacts to Walgreens and associated costs with alternative yield a negative
Quadrant Roadway No B/C ratio and NPV.
Alternative provides the second-best B/C and NPV from the alternative comparison.
Signalized Control (Alf) No
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Resolution
To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer
Project Determination Identified Control Strategy Approved
Comments
DTOE Name Signature Date
DDE Name Signature Date
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