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Introduction

• James Landini:

• James.Landini@dot.state.fl.us

• TSM&O Program Development Engineer

• Motorcycle Safety Coalition member

• Motorcyclist since 1998

2



Florida Motorcycle Population

• The number of motorcyclists in Florida is 
growing. In 2022, Florida had: 

o1.4 million motorcycle endorsements

oOver 640,000 registered motorcycles 

• Florida hosts several major motorcycle 
rallies that attract riders from all over the 
U.S.

oDaytona Bike Week 
oBiketoberfest (Daytona)
oLeesburg Bike Fest
oThunder Beach (Panama City Beach)

Image: Daytona Bike Week 2019
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?      ?       ?          Can you guess the top three states for motorcyclist fatalities? 

Source: https://cdan.dot.gov/STSI/stsi.htm#
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Motorcyclist Fatalities per 100,000 
Registered Motorcycles by State
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Motorcycle Crashes (Between 2015 and 2019)

• Motorcycles and motor 
scooters made up about 
3% of Florida’s annual 
motor vehicle 
registrations. 

• Motorcycles and motor 
scooters represented 19% 
of the state’s annual 
traffic fatalities.

Source: FDOT 2021 Strategic Highway Safety 
Plan
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Motorcycle Types

https://www.iihs.org/topics/motorcycles#motorcycle-types

Cruisers mimic the style of 

American motorcycles from the 

1930s and 1960s, such as 

Harley-Davidsons and Indians. 

Scooters or motor scooters 

have a step-through frame and 

a platform for the rider's feet. 

Sport/Supersport motorcycles 

are consumer versions of racing 

motorcycles. They are light 

weight and capable of high 

speeds. 

Touring/ Sport Touring are 

large bikes with powerful 

engines, built for long-distance 

rides with room for passengers 

or luggage. 

Off Road/ Dual Purpose are 

street-legal motorcycles that 

are designed for on and off-

road use. 
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We can all help drive down fatalities

• Determine the safety issues 
within the roadway network

• Allows engineer to make 
evidence-based decision making

• Allows us to answer the question 
how can we bring down fatalities.

• Caution: Correlation does not 

imply causation
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In Florida, motorcycles represent about 3 percent of 

the registered motor vehicles and less than 1 percent 

of VMT (Vehicle miles traveled).

* Preliminary Data

*
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Motorcycle Crashes Breakdowns

39% 
Multi-Vehicle Crash

35% 
Single-Vehicle Crash

26% 
Multi-Vehicle Crash

*RED INDICATES AT-FAULT PARTY
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https://www.sgi.sk.ca/motorcycle/-/knowledge_base/motorcycle-handbook/left-turn-in-front-of-

motorcycle

The most common cause of motorcycle/car collisions is 
the car turning left in front of the motorcycle
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Single Vehicle Motorcycle Crashes

• About 1/3 of all fatal motorcycle crashes are single-vehicle motorcycle crashes

• Of those, 63% of single-vehicle fatal motorcycle crashes are lane departure 
crashes

• In lane departure crashes, the severity of injury outcomes are highly correlated 
with the motorcyclist hitting an object
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Florida Motorcycle Safety Coalition

• Assists the Florida Motorcycle Safety Program 
with implementing the Motorcycle Safety 
Strategic Plan (MSSP) goals and strategies.  

• Uses data-driven research to develop, 
implement and evaluate counter measures 

• The MSSP addresses:

• road safety for Florida residents and visitors 

• strategic safety priorities for both public 
agencies and private organizations at state, 
regional, and local levels.

• Ride Smart Florida is the communication and 
outreach extension of the  Florida Motorcycle 
Safety Coalition. 
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Safety Educational Material Development
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Ride Smart Florida Social Media and Website 

https://www.facebook.com/RideSmartFL/

http://ridesmartflorida.com/

Coalition Engineering Countermeasures

Safe Roads – Ride Smart Florida
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https://www.facebook.com/RideSmartFL/
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https://ridesmartflorida.com/roadway-engineering/


FL Motorcycle Safety Coalition

• Emphasis Areas Focus

• Advocacy & Policy

• Law Enforcement

• Communications & Outreach

• Rider Licensing & Training

• Data & Analysis

• Roadway Engineering

• Trauma & Emergency Services
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Traffic Engineering Signals: “Stuck on Red” Issue

• Coalition worked with FDOT 
engineers to address 
motorcyclist complaints of 
being “stuck” at sensor-based 
traffic signals 

• FDOT conducted study that 
showed most motorcycles 
have enough metal to trigger 
FL traffic sensors

• Revealed proper placement of 
motorcycle on sensors can 
improve detection

• Developed educational post 
card for riders to understand 
traffic sensors
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Traffic Engineering Signs: 
Dynamic Speed Feedback Signs (DSFS)

• Motorcycle crashes overrepresented on 

horizontal curves, especially rural two-lane 

roads. 

• Traffic control strategies are not always 

motorcycle inclusive and/or affect motorcycles 

• DSFS had delayed detection for motorcycles 

due to smaller target for detection

• Warning did not provide adequate reaction 

time

• Study (Wang, et al., 2018) found DSFS in 

“DYNAMIC” mode can effectively increase 

motorcyclist attention on curves and intention 

to reduce speed
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Roadway Design and 
Construction

• Maintenance of Traffic

• How different work zones affect 
the severity of motorcycle 
crashes?

• Groove Pavement

• Uneven Pavement

• Edge Drops

• MOT Signs

• Others? 
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Edge drop can be dangerous to cars,                       
but deadly to motorcycles

https://www.google.com/search?q=Edge+Drop+motorcycle+crash&rlz=1C1ONGR_enUS931US931&sxsrf=ALiCzsbevc6flVjRur9cjly4yPl2lh3pvg:1668085172270&source=lnms&tbm=isc

h&sa=X&ved=2ahUKEwjzwJfB1aP7AhUFTTABHUpWAgIQ_AUoAnoECAEQBA&biw=1745&bih=852&dpr=1.1#imgrc=nvmBw3ItHkJyVM
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Maintenance

• Remove roadway debris 

• Increase roadway 
maintenance awareness

• Educate the public 
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Curve Negotiation

22



Guardrail Rub Rail

• Statistics show that the impact 
with a roadside safety barrier of 
a motorcyclist sliding on the 
pavement after an accident is 
potentially more dangerous than 
the accident itself. 

• Roadside safety barriers are 
designed to contain errant 
vehicles and to reduce the 
severity of collisions. 

• Rub Rail: FDOT Standard Plans 
Instructions Topic No. 625-010-
003, Index 536-001 Guardrail, 
pay item 536-5-xxx
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Request: Florida’s Highway Sign Library 
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FDOT standard plans 102-600 sheet 4 

of 11. The W8-15P placard shall be 

used in conjunction with the GROOVED 

PAVEMENT AHEAD sign
FDOT Future potential sign



Engineering Best Practices for Motorcyclist Safety

• Barrier Design
• The purpose of roadside barrier systems is to reduce the severity of injuries and 

number of fatalities by controlling and mitigating crash forces.

• Roadway Design
• Roadway geometry, pavement design, and pavement construction and maintenance 

practices are designed to construct and maintain roadway facilities that provide for 
motor vehicle travel.

• Construction & Maintenance Practices
• Pothole maintenance, open milled road surfaces, raised manhole covers, steel plates, 

uneven pavement conditions, gravel or debris on roadway and traffic signal detection 
systems that do not detect a motorcycle are the specific risk each of them pose to 
motorcyclists.

• Traffic Control
• Additional warning signs (i.e., “Motorcycles Use Extreme Caution”) may need to be 

added to a plan to address specific work zone conditions when they exist.
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Safety Message
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Contact Us

James Landini, P.E.
TSM&O Program Development Engineer
(850) 410-5626 
James.Landini@dot.state.fl.us
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Systems Engineering 
Analysis (SEA)
Documentation 
Requirements

FDOT District Five – TSM&O Program Engineer 

Jeremy Dilmore, P.E.



Systems Engineering – CFR Part 940

• Title 23 Code of Federal Regulations (CFR) Part 940

• Systems Engineering (SE) – structured process for arriving at a final design of a 
system

• Emphasis on 
• User needs and required functionality

• Documenting requirements

• Design, implementation, and system validation

• Benefits of SE approach
• Reduced risk of schedule/cost overruns

• Increased likelihood that project will meet users’ needs

• Improved stakeholder participation

• More adaptable and resilient systems

• Verified functionality and fewer defects

• Better documentation

• Higher level of reuse from one project to the next
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Systems Engineering – CFR Part 940

• Title 23 Code of Federal Regulations (CFR) Part 940

• Intelligent Transportation Systems (ITS) Architecture
• Common framework for ITS interoperability across local / physical architectures

National ITS Architecture (NITSA)

Florida’s Statewide ITS Architecture (SITSA)

Regional ITS Architecture (RITSA)

Project ITS Architecture (PITSA)
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Systems Engineering – CFR Part 940

• Title 23 CFR Part 940.11 – Project Implementation

• All ITS projects funded with highway trust funds shall be based on a systems 
engineering analysis (SEA)

• SEA shall include, at a minimum:

• Identification of portions of the RITSA being implemented

• Identification of participating agencies’ roles and responsibilities

• Requirements definitions

• Analysis of alternative system configurations and technology options to meet requirements

• Procurement options

• Identification of applicable ITS standards/testing procedures

• Procedures and resources necessary for operations and management of the system

• If final design of ITS project is inconsistent with RITSA, 
then the RITSA shall be updated
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Systems Engineering – CFR Part 940

Some examples of ITS projects:
• Traffic Signal Improvements (New, upgrades, etc.)

• FHWA considers traffic signals to be ITS projects

• Traffic Signal Priority (TSP) 

• Emergency Vehicle Preemption (EVP)

• Wrong Way Driving (WWD) Detection System

• Dynamic Message Signs (DMS)

• Advanced Transportation Management System (ATMS)

• Smart Work Zone (SWZ)

• Connected Vehicle (CV) Infrastructure

• Computer Vision 

• Pedestrian Detection Systems 

• Fiber Communications
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Helpful Tips

• You can identify ITS projects in the 
Work Program using Work Mix Codes
or filtered by category on WP website

• Traffic Signals: 0714 - 0717

• ITS Projects: 0750 – 0761
https://fdotewp1.dot.state.fl.us/fmsupportapps/workprogram/WorkProgram.aspx 

• Reach out to your District’s TSM&O Program for help

• Confirmation of SEA documentation needs

• Scoping and staff hours for SEA

• Recent SEA samples

• ITS Change Request Form questions and submittal
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FDOT ITS Architecture Resource

https://teo.fdot.gov/architecture/ or search keyword “FDOT ITS Architecture”
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FDOT ITS Architecture Resource

https://teo.fdot.gov/architecture/ or search keyword “FDOT ITS Architecture”
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FDOT Systems Engineering and ITS Architecture Procedure

• Ensures compliance with 23 CFR Part 940

• Outlines SE project management methodology

• SEA should be conducted on a scale commensurate 
with project scope and complexity
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SEA Supporting Documentation Requirements

• Risk + Funding Type SEA documentation requirements 

• Starting point: Risk Assessment and Regulatory Compliance Checklist (750-040-05)

• Required for all federally funded ITS projects

(including all Traffic Signal improvements) 

• Best practice for state-funded ITS projects

• All “Yes” responses→ likely low-risk

• Even one “No” response → high-risk
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Important Notes 

*Assumes data flows, service packages, and stakeholders remain the same

• High-risk designation (and full SEA documentation) only applies the first time a type 
of project is conducted under the RITSA

• New deployments of the same technology/system are likely low-risk*

• Risk Assessment and Regulatory Compliance Checklist will satisfy SEA requirements

• Regular maintenance cycles are conducted to update ITS Architectures

• FDOT ITS Architecture website may not reflect the most recent projects

• Consult your District TSM&O group for any questions or clarifications
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SEA Supporting Documentation Requirements

• High-risk federally funded ITS projects shall produce the Systems Engineering 
Project Checklist (750-040-06) and, at a minimum, include the following SEA 
documentation:

1. Project Systems Engineering Management Plan (PSEMP)

2. Concept of Operations (ConOps)

3. Analysis of Alternative System Configurations and Technology Options

4. High-Level System Requirements

5. Requirements Traceability Verification Matrix (RTVM)

6. List of ITS Standards

7. System Verification Plan

8. System Validation Plan

9. Operations and Management Plan

• High-risk state-funded ITS projects shall produce some/all of the SEA 
documentation above if required by the District TSM&O Program Engineer
• Best practice is to treat state-funded projects as federally funded projects 
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SEA Supporting Documentation Requirements

All SEA document templates are available at 
https://www.fdot.gov/traffic/its/projects-deploy/semp.shtm 

(Search keywords “FDOT Systems Engineering”)
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Typical Systems Engineering Process
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Concept of Operations (ConOps)

• First building block for SEA Documentation

• Current System and Constraints

• Project Objectives / Justification for changes

• Users and User needs (stakeholder engagement)

• Proposed System
• Background, objectives, scope, constraints

• Assumptions/Constraints

• Risks

• Operational Scenarios

• Analysis of Proposed System
• Alternatives, Cost, Schedule, Procurement

• Performance Measurement for System Validation
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Concept of Operations (ConOps)

The ConOps Template gives instructions 
and explanations for each section and 
subsection
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Project Systems Engineering Management Plan (PSEMP)

*Most SEA documentation is written into PSEMP and/or included as attachments

• Controlling document for major ITS projects*

• Review of relevant ITS planning documents

• PITSA Development (ITS standards, Service Packages, etc.)

• High Level Functional Requirements

• Technology Assessment

• Requirements Traceability Verification Matrix (RTVM) and 
System Verification

• Risk Planning

• Project Management and Control

• System Testing, Integration, Verification, and Acceptance

• System Validation and Data Collection 
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Project Systems Engineering Management Plan (PSEMP)

The PSEMP Template gives instructions 
and explanations for each section and 
subsection
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Requirements Traceability Verification Matrix (RTVM)

• User Need System Requirement(s) to meet need     Test

• Informed by content in ConOps, PSEMP, and System Verification Plan
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Requirements Traceability Verification Matrix (RTVM)

The RTVM tabs give clear instructions and 
explanations for each column
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RITSA Updates

• RITSAs are updated through regular 
maintenance cycles, covering:

• New or modified Projects, Service Packages, 
Data Flows, etc. 

• To update the RITSA, an ITS Change 
Request Form is required

• May require supplemental documentation:

• Interconnect / Data Flow diagrams

• ConOps / PSEMP

• Links to relevant materials

• Grant Proposal (where applicable)
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Systems Engineering Analysis

• Technology is constantly evolving

• New/Upgraded systems, platforms, hardware, communications 

• Following a Systems Engineering approach leads to:

• More thoughtful ITS project planning

• Greater emphasis on stakeholder outreach

• Increased TSM&O involvement in project development process

• Improved risk identification, mitigation, and avoidance

• Repeatability of ITS projects

• Improved performance measurement

• Improved system validation
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Jeremy Dilmore, P.E.
FDOT District Five TSM&O Program Engineer
(386)943-5360
Jeremy.Dilmore@dot.state.fl.us 

Contact Us
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