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Outline

e STRIDES 2 Zero (S2Z) program objectives and strategies

 Network Screening process

 What, why, and how we do

 Focus on Signalized Intersection
e District 4’s approach to S2Z implementation and challenges

e Systemic Safety approach
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What is STRIDES 2 Zero?

* Aninitiative managed by FDOT Traffic

Engineering and Operations Office in g STRIDES

SO . o 2
collaboration with Safety Office toward Zero
the goal of zero fatalities and serious %

injuries on our roadways oG ﬁ*@M&@Xi

: State Traffic Roadway and Intersection
) — = = =
Enhahce hlghwa,y safety managemgnt Data Evaluation System Toward Zero
practices in Florida through data-driven Fatalities and Serious Injuries

process

 Provide engineering-based safety
solutions for different transportation
facilities and modes
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STRIDES 2 Zero Program Strategies

* | everage a variety of data sources
* Apply state-of-the-art analysis tools

* Diagnose and identify engineering
countermeasures

* Prioritize projects for safety
Implementation

 Monitor and evaluate safety and
operational performance of
countermeasures
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Focus Areas

Signhalized Roadway

Intersection Segment e All focus area efforts concentrated
on arterial roads along State
Highway System

e Started with Signalized Intersection

. focus area
Pedestrian

and
Bicyclist

Unsignalized
Intersection
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Evaluate Safety Performance

e Nominal vs. Substantive Safety

T | | Nominal Safety: a design feature
or roadway either meets minimum

criteria or it does not.

Substantive Safety: actual or
expected long-term safety
performance of a roadway.

DESIGH DIMENSIONS
(Lane Width, Radius of Curve, Stop Sight Distance, ctc.)
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How to Determine Expected Safety Performance?

Concern #1: Natural Variability in Crash Frequency

e Crashes are random events

* What is the probability of a crash
occurring at a site on a particular
day and time?

 Observed average crash
frequency over short periods

e /s it high, average, or low?
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How to Determine Expected Safety Performance?

Concern #2: Regression-to-the-mean (RTM) Bias

* A period of high crash frequency is

likely to be followed by a period of _ SharkTom Avge Crsh Fsqoncy
low crash frequency or vice versa. ___J _____ Cofray
* Had the treatment not been V= [ s Fw‘m”
applied for, what would have been _—'t__”“‘” A Reducion
the safety performance of the site ) T
for which treatment is selected ShortTerm Average Crash Frequency
based on short-term observed
average crash frequency?
TRANSERRTATION



How to Determine Expected Safety Performance?

Concern #3: Variation in Roadway Characteristics

e Some roadway characteristics are
subject to change over time.

e Some characteristics change on a
continual basis.

 Use of a longer period of data may not
capture the changes in site conditions
that occurred within the period to
understand their association with

crashes
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How to Determine Expected Safety Performance?

Concern #4: Conflict between Crash Frequency Variability and
Changing Site Conditions

Acquire more years
of crash data to
address year-to-year
variability

/

Use fewer years of
crash data due to
changes in roadway
features
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Highway Safety Manual (HSM) Predictive Method

* Basis of predictive method is Safety Performance Function (SPF)

 SPF: Aregression equation to estimate predicted average crash frequency
as a function of exposure and roadway features.

Observed Crashes

AADT TRANSPORTATION
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Expected Crash Frequency

* Predicted: an average of crash predictions over
similar sites
* A good prediction depends on model reliability Y Observed Crashes

* Prediction alone does not account for RTM bias

 Expected: a weighted average of observed and
predicted crashes

‘ Expected Crashes

Excess
Expected
Crashes
‘ Predicted Crashes

Crash Frequency

Ne =w XN, + (1 —-w) X N,]

 Excess Expected: difference between expected and
predicted crashes and can be used as a threshold to AADT
determine potential for safety improvement
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Our Process

e Since 2020, annual network
screening of signalized

) . eTraffic
Intersections 00000 ..

 Annual SPFs using the latest three R.CI. co oo
years of K+A crash data as a O

function of FLARIS
KXEXY 1 .

Data
ources

 AADT of major and minor

approaches Aerial Imagery @
00000

Statistical Analysis

Spatial Analysis

e Number of approaches
Signal 4 Analytics ®
Context class e0000O0

 Approach road type (1-way, 2-way)

Ramp type TRANSPORTATION
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Candidate Signalized Intersections

 Candidate intersections selected based on the highest excess expected crash frequency
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Sister Intersection — Unique Concept by FDOT

e What is a sister intersection?

An intersection with similar characteristics and traffic
volumes compared to a candidate intersection but

experienced only a few KA crashes (0 or 1) during the
study period

* How is recognizing sister intersections useful? Sister

|dentify existing safety features at better performing Intersections<
sister intersections, which may not be present at the
candidate intersection

e A set of five (5) sister intersections for each
candidate intersection
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Overrepresented/Disproportionate Crash Type

* Type of crashes where their proportion at
an intersection exceeds the threshold
proportion from the similar group

e Overrepresentation (OVR) - determined by
the probability of the excess crash
proportion of a type occurring at random

* Assess the contributing factors associated
with the OVR crash type and select specific
countermeasures that may help reduce the
occurrence of such crashes
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Mapping Locations with Existing Safety Priority Lists
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Monitor and Tracking of Implementations

A e c ) £ r G H 5 5 B 5L M 5N 50 P Bq B8R 85 8T su B 5 sy
_#1 (CM1) ASURE_#2 (CM2) _#3 (CM3)
Year (DISTRICT| $522_ID| RANK|COUNTY | MAJOR_ROWYID | MAJOR_MP| MINOR_ROWYIO | MINOR_MP REVIEW_DATE CALCONSTR | SALCOnSIn N Gty w;é:;«
I - ! ! _ i A (CANDIDATE_INTERSECTION_STATUS COMMENT(S) CM1_NAME [CM1_PROGRESS | UCTION_START| UCTION_COM (CM1_COMMENT CM2_NAME CM2_PROGRESS |UCTION_START| UCTION_COM |CM2_COMMENT | CM3_NAME |CM3_PROGRESS | UCTION START | 0 o | M3
_DATE | PLETION_DATE _DATE | PLETION_DATE DATE mu"
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H IF . Turning
work document
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t t
| 1 Turning
i | work document work
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2023] 4 | 1897 | 13 |Palmeeach| 93210000 1813 93530500 0.00 Apr-24 Countermeasures selected Lighting | TOrERMMeE I er202a | s/t0/2028 lem as70011 stopfor  |Construction K Emphnsia T ——C =
- { =1 *  |pesign X PB-AUM-23-78-Y Other £B-al
| | complete Crosswalks
1 1 i v MY
. .o .o
Excel-based Form in Central SharePoint Site
COUNTERMEASURE_#1 (CM1) COUNTERMEASURE_#2 (CM2)
CM1_CONSTR | CM1_CONSTR CM2_CONSTR | CM2_CONSTR
/CM1_PROGRESS UCTION_START UCTION_COM |CMI_COMMENT | CMZ_NAME |CM2_PROGRESS UCTION_START| UCTION_COM |CMZ_COMMENT |

Lighting ;m'_gamme"' ™ 3/18/2004 | 8/10/2024 |FM 447001.1 Stopfor  |Construction ‘:B AUML23.78Y
. . esign E Pedestrians' |Complete i e
Overall Status of Candidate Intersection ; signs :

Countermeasure Implementation Status TRANSPORTATION
SYMPOSIUM



District 4 STRIDES 2 Zero Program Implementation

e District 4’s Approach to S2Z implementation
e Traffic Operations Office and Safety Tag Team
e Traffic Operations Office (comprised of Traffic Services/TSM&O)

e Traffic Services assists with improving safety through implementation of
short-term improvements
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District 4 Team

Traffic Services Role:

* Implement the short-term improvements == Notrequiring additional analysis/feasibility studies
e Coordinate improvements through upcoming programmed projects

* Coordinate improvements through local maintaining agencies

Traffic Services Resources:

e Push Button Contracts
* Pavement Markings and Signing Contracts (PMS)
* Roadway & Signalization Contracts

e Maintenance
e Operation Centers Maintenance Units
e Asset Maintenance Contracts

Supplementary Data/ Resources:
 FDOT Work Program (Recently completed projects/Upcoming projects)

* Traffic Operations/Safety Studies Database TRANSPORTATION
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District 4 Approach

e Obtain List of Candidate Intersections from CO _Intersecion Features_| Ves/No Comment
e 34 Intersections for year 2023 paciplates
ignage
ellow Retroreflective Tape
* Prepare checklist of Intersection Features at Sister Intersections i Visblty Pavemen
Skip guidelines markings
Pedestrian Signals
. . . . Lighting
e Compare Study Intersection features against Sister Intersections e ignal e er Lane
Exclusive Right Turn Lanes
Bike Lanes
[Other

Review Work Program and Studies Database

|dentify short-term improvements that can be implemented using Traffic Services Resources

* Determine potential improvements for coordination through upcoming projects and/or Local
Maintenance Agencies
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Example 1: N Jog Rd & SR 704/0Okeechobee Blvd, West

Palm Beach, FL

Jog Rd

Intersection Features Yes/No Comment
High Emphasis Crosswalks .
Backplates
Signage
Yellow Retroreflective Tape
High Visibility Pavement Markings
Skip guidelines markings
Pedestrian Signals
Lighting
|One Signal Head per Lane
Exclusive Left Turn Lanes
Exclusive Right Turn Lanes
Bike Lanes
|Other

Determine the need

AN NN AN AN AN

Channelized SB RT Lane

SR 704/0keechobee Blvd
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Sister Intersections

TRANSPORTATION
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Sister Intersections Features

Sister Intersections

Study Intersection

Intersection Features Jog Road at | d'1: iR 7064 da 2: SR 84 & 3: Hillsboro Blvd 4: Hwy 17 & S;tSRtQSGV?I/ i:)a;g::r Comment
Okeechobee Blvd | 'N@lantown iversi ; a
Central Bivd University Dr atSR7 Kingsley Ave Ave
High Emphasis Crosswalks v . v v v
Backplates v v v v v 1,2,3,4: EB/WB

1, 2: Turning Vehicles Stop for Pedestrian
Sighage v v . 4 . 1: U-Turn Yield to Right Turn on mast arms
4: No U-Turn, Do Not Block Intersection

. 1: EB/WB
v v v
Yellow Retroreflective Tape 3 WB
High Visibility Pavement Markings v v v v v
Skip guidelines markings v v v v v v
Pedestrian Signals v v v v v v
Lighting v v v v v
One Signal Head per Lane v 4 v v v
Exclusive Left Turn Lanes v v N/A v v v 4: NB, SB, EB
Exclusive Right Turn Lanes v? v N/A v v :' g;EB
Bike Lanes v v v
Other One Way (WB) Channelized Turn
Lanes

1 .

Determine the need
2 . TRANSPORTATION

Channelize SB RT Lane SYMPOSIUM



N Jog Rd & Okeechobee Blvd - Planned Work Program

Improvements & Potential Improvements Via Push Button

Planned Work Program Projects:

FM 449279.1 - SHSP Emphasis Area (S) — Intersection & Vulnerable Road
Crashes - Add Lighting

Prod u Ctio n Date . 3/3/2025 Intersection Features Yes/No Comment
. |High Emphasis Crosswalks :

|Backplates
Signage
Yellow Retroreflective Tape

 Addition of High Emphasis Crosswalks — Work Document prepared | visibility Pavement

Quick Potential Improvements Implemented Via Push Button:

Markings
 [nstallation of Backplates with Yellow Retroreflective Tape: Skip guidelines markings v
. |Pedestrian Signals v
Programmed for June 2024 in the Push Button Program lLighting & NV Py sw——n—w—
* Installation of “One Way” signs and “Do Not Enter” signs at median [ rciet sun oes v
openings —Work Document Pre pa red IExkclusive Right Turn Lanes v |Channelized SB RT Lane
Bike Lanes .
 Incorporation of Pedestrian Sighage — Work Document Prepared Other
Coordination with FDOT Maintenance Office and Palm Beach County:
e Refurbishment of Pavement Markings
 \Verification of Pedestrian Clearance Times TRANSPORTATION
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Improvements Implemented at N Jog Rd & Okeechobee Blvd

a i Head-On Crashes Prevention Treatment

[EiE e

Pedestrian Signage High Emphasis Crosswalks

TRANSPORTATION
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Example 2: SR 845/Powerline Rd & SR 870/Commercial Blvd

ge]

T, Intersection Features Yes/No Comment

é High Emphasis Crosswalks . Only on south leg

o Backplates v EB/WB

E Signage v Next Signal Intersection signs

Yellow Retroreflective Tape

High Visibility Pavement Markings
Skip guidelines markings
Pedestrian Signals

Lighting

|One Signal Head per Lane
Exclusive Left Turn Lanes
Exclusive Right Turn Lanes

Bike Lanes

Other

Determine the need

Commercial Blvd

AR AN AN AN NN
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Sister Intersections

TRANSPORTATION
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Sister Intersections Features

Sister Intersections
Study Intersection
Intersection Features Powerline Rd & .1' SR 706/ 2: Lyons Rd & SR 3: SW 107th Ave | 4: SR 968/Flagler 5:SR84 & Comment
Comercial Blvd Indiantown Rd & 834/ Sample Rd & SW 88th St at SW 107th University Dr
Central Blvd P Street/Kendall Dr Ave ¥
High Emphasis Crosswalks ! v v v v
Backplates v? v v v v v 1: EB/WB
1, 3: Turning Vehicles Stop for Pedestrian
1: U-Turn Yield to Right Turn on mast arms
. 2: Next Signal Intersection signs
Ve v v v . v ’
Signage 2: No U-Turn Sign (EB)
3: Next Signal Intersection signs
3: School Crossing Signs
Yellow Retroreflective Tape v v v v 1, 3: EB/WB
High Visibility Pavement Markings v 4 v v 4 v
Skip guidelines markings v v v v v v
Pedestrian Signals v v v v v v
Lighting v4 v v v v
One Signal Head per Lane v v v v
Exclusive Left Turn Lanes v v v v v N/A
Exclusive Right Turn Lanes v v v N/A 1: EB
Bike Lanes v v v
Green Colored
Other Bike lanes NB/SB One Way (WB)
1 Only on south leg
2EB/WB
% Next Signal Signs TRANSPORTATION
“ Determine the need SYMPOSIUM



Powerline Rd & Commercial Blvd - Planned Work Program

Improvements & Potential Improvements Via Push Button

Safety Study Proposed Improvements:

Extend all left-turn and right-turn storage lanes, Provide high
emphasis crosswalks, Signal improvements (backplates,
yellow reflective borders); Pedestrian Signage, Head-On Estimated Work Begin Date: 12/04/24

crashes prevention signage (driveways).

e FMA441944.1 & 441944.2: Install & Deploy
Adaptive Traffic Controllers & Vehicle Detection

Planned Work Program Projects: e FM448408.1: The resurfacing project along

e FMA446196.1: Lighting Retrofit, Pedestrian Signalization Commercial Blyd excludes-thls Intersection for
Upgrades, Replacement of detection Loops. This project NOW. However, s bqundarles may expand
will incorporate some elements from the safety study: pendlng safety funding to extend all left—turn and
Pedestrian Signage, high emphasis crosswalks, Head-on right-turn storage lanes as recommended in the
crashes prevention signage (driveways) safety report.

Estimated Work Begin Date: 12/04/24 Estimated Work Begin Date: 10/14/25

TRANSPORTATION
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Powerline Rd & Commercial Blvd - Planned Work Program

Improvements

FM 446196.1

TRANSPORTATION
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Implementation Advantages/ Challenges

Advantages Challenges
e Safety benefit achieved e ROW and Budget limitations
through quick implementation .

mprovements through
orogrammed projects may take
e Consistent application of longer
potential countermeasures
(less deviation from driver
expectancy)

of short-term improvements

* Need for additional
analysis/feasibility studies

e Collaboration - shared
responsibility for Safety

TRANSPORTATION
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Other Activities: Extension to Roadway Segments

DGR FDOT Roadway Safety Management Apphcaﬂon District Context Class Statewide Rank District Rank Ranking Method Reset Filters

—_— A e A F| Exeess Expacte
Version 1.0 Al Al Any Any | Excess Expected

Segment Network

Screening Analysis
Listed by SHS Roadway Segment Ranking

State Road Designation: SR-55
Roadway ID: 15150000
Milepost: 25.11 - 25.41 (0.30 mi)
District: D7

Context Class: C3C

Statewide Rank by Fl Excess Expected Crashes: #1 .
District Rank by Fl Excess Expected Crashes: #1 Req u I res FDOT
4+ |
Statewide Rank by Total Excess Expected Crashes: #9
District Rank by Total Excess Expected Crashes: #1 7 T — ArCGIS fo r
» mi
Total Excess Expected Crashes: 173.33 per year per < Po rtal Accou nt
i pect : " pery P FDEP, Esri, TomTom, Garmin, FAO, NOAA, USG5, EPA | Flerida Department of Transportation. 605 Suwannee 5t, Tallahassee, FL, 32399, (850) 414-4100. Powered by Esri
mile
Fl Excess Expected Crashes: 99.42 per year per mile <
3,000 Y 50k
Notes Q : - T
I = T
. S 5000 1,9082 1,983.3 35 40k 2 @ Observed
« Rank shows Empirical Bayes (EB)-Adjusted Excess m 123917 1,553 o S0k
Expected Average Crash Frequency based on £ £ L Expected
crashes from 2015 to 2019. _'dh_.} 1.000 871 8 633.2 % 20k Predicted
» Rank is available by Fatal and Injury (FI) crashes and 5 3333 - X 2015 2016 2017 2018 2019 recictec
Total crashes. o . =
« Limited Access (LA) roads and freeways are not - Year
included. 5 6 7 Max indi h ber . he slidi } w with )
+ SHS segments within 350 feet of an Exhibit A N ax indicates the numbers are from the sliding window with maximum excess
TS/IMTS device or a roundabout identified from the fexrt expected crashes.
Median Type TDA'layer in the FDOT Open Data q Centerline Miles by District » Max Total Crashes Max Fl Crashes Max PDO Crashes

Hub are excluded.
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Systemic Safety Analysis

* |dentify sites with similar
characteristics based on their
crash potential, rather than only
focusing on observed crashes

* Proactive approach, supporting
the Safe System principles

Source: FHWA
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FDOT Systemic Safety Analysis of Signalized Intersections

PR
A ﬁ
L TR .
Power Bl App -
Publicly
Accessible
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What Lies Ahad?

* Unsignalized Intersections

* Pedestrian and bicyclist corridor safety

* Midblock pedestrian crossing screening

e Evaluate pedestrian and bicyclist SPFs for Florida per NCHRP Report 1064

e Continue improving process for safety analysis of signalized intersection
and roadway segment

e Develop Florida-specific CMFs based on countermeasure implemented

TRANSPORTATION
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Safety Message

TRANSPORTATION
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Contact Us

Dibakar Saha, PhD, PE, PTOE, RSPz
Traffic Services Safety Engineer, CO
Dibakar.Saha@dot.state.fl.us
850-410-5417

Maria Elena Anaya de Yeats, E.I.
Traffic Specialist, D4
Maria.Anayadeyeats@dot.state.fl.us
954 -777 -4582
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