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More than half of traffic fatalities occur at night, although
only about one-quarter of travel occurs after dark.

Q When the clocks

change, remember to

FHWA / NMglNA é stay alert while driving,

especially at night!

Half+ of fatalities N 4
are at ﬂlght VEHICLE-MILES TRAVELED
Night: 27%
FATALITIES
Night: 52%

Mote: NHTSA defines daytime as 6AM to 6PM and nighttime as 6PM to 6AM.

Sources: 2018 NHTSA Fatality Analysis Reporting System (FARS)
' itoring Analysis Sy: MAS)




EMPHASIS AREAS

FDOT:

STATE SAFETY PLAN

FATALITIES 2015-2019

LANE DEPARTURES

ROADWAYS
INTERSECTIONS

PEDESTRIANS
AND BICYCLISTS

AGING ROAD USERS

MOTORCYCLISTS AND
MOTOR SCOOTER RIDERS
COMMERCIAL MOTOR
VEHICLE OPERATORS

TEEN DRIVERS

ROAD USERS

IMPAIRED DRIVING

OCCUPANT PROTECTION

SPEEDING AND
AGGRESSIVE DRIVING

DISTRACTED DRIVING

USER
BEHAVIOR

TRAFFIC RECORDS AND INFORMATION SYSTEMS

5-Year Period of
njuries 2011-2015

Lane Departure Crashes

Impaired Driving Crashes

Pedestrians and Bicyclists

Fatalities

Intersection Crashes 3,053
RA SH REPORT Unrestrained Occupants
-g'-———"“'_’_'_ Motoreyclists 2,402
- | Depﬂ?“n « " ~
1’ "i\l.nne i Seving [ Aging Drivers 2,32
| ww - . Speeding and Aggressive Driving Crashes m@
DlAging - ‘ , e :
: I Commercial Motor Vehicle Crashes. mﬁ]
£ Teen Driver |
| Distracted Driving Teen Driver Crashes mé@
SERIOUS INJURIES Distracted Driving Crashes
Work Zone Crashes I340

12,712

THE FOUNDATION FOR DATA-DRIVEN DECISIONS



Local Municipalities:
PEDESTRIAN SAFETY

Orlando is America's Most Dangerous Place
for Pedestrians: Study







Inclement
. Weather



SAFE STREETS NOW

safety through
innovation

save human lives ONE TRAFFIC DEATH IS TOO MANY

Annual USA Crash Statistics
38,000 Fatalities
4.4 Million Injuries
$871 Billion (Economical Impact)
$380 Million (Medical Costs)
#1 Leading Death (Ages 1-54)
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Speed From the Driver’s Perspective




Stopping Sight Distance

= perception + reaction + deceleration

Comparison of 35 mph to 45 mph

Reaction Distance Braking Distance @
Jwn ) on A
3 5 2.5 sec. 1.9 sec.

MPH

Reaction Disﬁance = Braking Distance @
4 5 2.5 sec. 2.4 sec.
MPH
At 45 MPH, the driver will travel an
additional 110 feet in only 0.5 seconds!




Let’s explore new ways
to save lives.




MADE IN THE USA

Innovative Technology
(Visibility)

MUTCD Compliant
FDOT Approved
Cost Effective (B/C)
Reliability

Ease of Installation
Low maintenance
Sustainable

Made in USA

Self Educated



Crosswalk Visibility from Driver’s Perspective
«» At 35 MPH, Driver needs 250 feet to stop

.

f""&f

in-road lighting safety solution

. Making the world safer...one light at a time
www.iiRPM.com




For safer crosswalks

Mid Block Signalized / STOP

S CAUTION |
A__CROSS X

" WHEN FLASHING

Pedestrian Activated System MUTCD Compliant Highlighted crosswalks
with In-Road warning Lights FDOT Approved with In-road lights delineation
(Wired AC/DC System) (Day/Night) (Wireless / Solar ) (Nighttime Only)



For safer crosswalks

Pedestrian Activated Wired System (Day & Night)

e Earlier warning for drivers within line
of sight

» Works with existing poles/cabinets
MUTCD Compliant FDOT Approved



For safer crosswalks

*Earlier warning for drivers within line of sight*




For safer crosswalks

Highlighted Crosswalk (Signalized Intersections) (Nighttime only) *

.......

Crosswalk Visibility



For safer crosswalks (in-Road & HAWK System

NOTES:
1. IN-ROADWAY LIGHTS SHALL BE SPACED EVENLY IN THE CONDITIONS PEDESTRIAN DETECTOR/
WHERE A STANDARD NUMBER OF LIGHTS-PER-LANE IS SPECIFIED. SIGN (SEE DETAIL) ACTUATED IN-ROADWAY LIGHTS - RED
{(SEE NOTE 4)
2. RED IN-ROADWAY LIGHTS SHALL BE PLACED ON RAISED TOP OF RAISED
CROSSWALK, 1' FROM BEGINNING OF CROSSWALK TRANSITION. CROSSWALK TOP OF RAISED
TRANSITION CROSSWALK TRANSITION
3. YELLOW IN-ROADWAY LIGHTS SHALL BE PLACED 1' BEYOND
THE END OF THE RAISED CROSSWALK TRANSITION. 6 WHITE BOTTOM OF RAISED
CROSSWALK TRANSITION
4. IN-ROADWAY LIGHTS SHALL BE SYNCHRONIZED TO OPERATE WITH PEDESTRIAN DETECTOR/ BOTTOM OF RAISED
THE OPERAT ION/SEQUENCE (COLOR AND FLASHING) AS THE MAST ARM CROSSWALK
SIGN (SEE DETAIL) ACTUATED IN-ROADWAY LIGHTS - YELLOW
MOUNTED PEDESTRIAN HYBRID BEACONS AS SHOWN BELOW. TRANSITION (SEE NOTE 4)
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For safer crosswalks

Village of Palmetto Bay

City of Miami Lakes

City of Aventura

Escambia County

City of Deltona

Brevard County
(FDOT D5)

148 Dr & 82 Ave
(1 Location)

Fairway & Montrose
(2 locations)

6 locations

Perdido Key Drive (SR 292)
(5 locations)

14 Locations
(240 in-road lights)

SR Al1A
(16 Locations)

Complete mid-block
system with RRFBs

Complete mid-block
system with RRFBs

Complete mid-block
system with RRFBs

Complete mid-block
system with LED
Highlighted Signs

Complete mid-block
system with RRFB

Complete mid-block
system with RRFBs

Solar System (4 Years +)
Zero Maintenance

AC system

Solar System with Refuge Island
(4 Lanes) (3 Years)

Retrofit existing RRFB systems
with Solar In-Road /LED
highlighted signs (Using Existing
poles)

Solar Systems (2 -4 Lanes)

Retrofit existing RRFB systems
with Solar In-Road /LED
highlighted signs (Using Existing
poles)



Comparisons in Delivery Time & Costs

Mid-Block Crosswalk Solution for 2-Lane Roadways Bid to Design to Install Time Avg. Cost Range
HAWK Hybrid System 1-2 years $250,000 - $300,000
RRFBs 8-10 weeks $25,000
Raised, painted crosswalks 3-6 months $20,000+
LUX new hybrid RRFB + in-road lighting 8-10 weeks $42,000
(B/C =20/1)
LUX in existing hybrid RRFB + in-road lighting 8-10 weeks $30,000
(B/C=27/1)
LUX highlighted crosswalks (nighttime only) 2 weeks $7,000

(B/C =117/1)




For safer bicyclists

Highlighted Bike lanes with In-Road iiRPMs

15%

45%
OF
BICYCLISTS PEDESTRIANS

killed were struck by
drivers in dark conditions

OF

SOLAR IN-ROAD LIGHTS

Earlier warning for drivers within line
of sight

Emphasizes bike lanes at nighttime

Improve nighttime visibility for
bicyclists

Flush to pavement (safe for bicyclists)
Quickly installed

Traffic calming tool

No maintenance required

MUTCD Compliant (Section 3B.11)
FDOT Approved



For safer bicyclists

Highlighted Bike Lanes & Trails




For safer roadways

iiIRPMs Road Delineation Applications

Sharp Curve iiRPMs

Warns motorists of roadway changes
ahead

Allows for extended reaction time
with advanced line of sight guidance

No utilities needed/quick installation

Varied light color and flash options
to suit each environment

Less than 15% of cost of streetlights
(rural roadways illumination)

High benefit to cost ratio
Traffic calming application

MUTCD Compliant (Section 3B.11)
FDOT Approved



For safer roadways

Road Delineation

Florida Turnpike One Mile Installation at MM166

Warns motorists of roadway changes
ahead without need for streetlights

Allows for extended reaction time
No utilities needed/quick installation

Less than 15% of cost of streetlights
High benefit to cost ratio

Varied light color and flash options
to suit each environment

Traffic calming benefits

MUTCD Compliant (Section 3B.11)
FDOT Approved



For safer roadways

Wrong Way Prevention




For safer roadways

Wrong Way Driver Warning

* Provides drivers clear warning
message within the line-of-sight

 Visually warns distracted, aging,
impaired drivers

 Allows for continuous in-road
lighting

* Installs quickly

 Light colors and actions adaptable

to settings (Steady Red or Flashing
Red)

« FHWA Approved via a Request to
Experiment

MUTCD Compliant (Section 3B.11)
FDOT Approved




For safer roadways

Reversable Express Lanes (Gates)
Wrong Way Driver Warning

* Provides drivers clear warning
message within the line-of-
sight

* Visually warns distracted,
aging, impaired drivers

* Allows for continuous in-road
lighting

* Installs quickly

* Light colors and actions

adaptable to settings (Steady
Red or Flashing Red)

CLOSED
L




1iIRPMs Wrong Way

| tem | OnelaneRamp Two Lane Ramp

$6,200 $9,900
(132 Ramps) (83 Ramps)
B/C=132/1 B/C=83/1

Total Cost

FDOT Average Crash Costs (Severity)
Severe Injury = $ 818,636 < Fatality =$ 10,100,000




For safer roundabouts




For safer intersections & interchanges
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For safer railroad crossings

NOTES:
1. Place an additional W10-1 sign where intersections occur between the R/R pavement message and the tracks. E N0l Yellow, Or
o veiow with
2. Place FTP-61-06 or FTP-62-06 sign 100 in advance of crossing for urban conditions and 300’ in advance of crossing Divided Median Gate or
for rural conditions. See Index 700-102 for sign details. Flashing Signal
— 2 White | With Gates
3. Install Railroad Dynamic Envelope Pavement Markings only when called for in the Plans. iSton Line)
4. Do not install pavement markings when the distance between tracks is less than 14. | &
5. The transverse dimension for the RDE "X* may be reduced to the lane width for two-lane roadways without shoulders L ENE RN e L X
or when shown in the Plans. 32 . o Line
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For safer STOP Signs

* Provides drivers clear
warning message within the
line-of-sight

* Visually warns distracted,
aging, impaired drivers

e Allows for continuous in-
road lighting

* Installs quickly
e Same as Flashing Beacon




For safer medians & traffic separators




Other Applications

Where lane delineation and warning is needed

Roundabouts

Speed Humps/Bumps/Tables
Traffic Calming

Speed Calming

Stop Sign Warning

Islands & Traffic Separators
Dead End intersections (Guardrails/Canals)
Railroad Crossings

Fire Hydrants Warning
Incident Management
Express Lanes

A

Benefits/Features

= Allows for continuous lighting

= |nstalls quickly

= Adapts to time of day and settings with variable light
colors and actions




Proven, approved, no maintenance

FDOT & FHWA Approved, MUTCD Compliant
6-years of testing
Solar (Hybrid Capacitors)

No maintenance
Holds up to all weather conditions

Embeds in pavement less than 6 mm above
road surface and at depth of 1.5 inches

Patent core components are field-replaceable

Housed inside patent composite cup (milling &
resurfacing)

Recyclable components

2- and 5-year warranties




= Florida’s Turnpike one-mile curve delineation
(reduced speeds +70mph 38-58%)

= FDOT D2 reverse curve delineation
(56 crashes = 1 crash)

Previous Studies
& Evaluations ,




= FDQOT D2 reverse curve delineation

= City of Miami Gardens roundabouts

= Village of Palmetto Bay crosswalk
Refergnces = Malibu Bay private residential development

(Homestead)
& | o
_ " Bicycle associations’ letters of support
Recommendations I

/
7




Quick installation with purchasing options

In-Road Solar Markers (iiRPMs) (FDOT APL 706)
Average install within 2 weeks of order

No utilities needed

FDOT APL statewide contract

City of Aventura (Demand Star) piggyback sole source contract

In-Road Mid-Block Crosswalk System (FDOT APL 654)
Average install within 8 weeks of order
Can retrofit existing RRFB system
FDOT APL statewide contract

City of Aventura (Demand Star) piggyback sole source contract






Installation

¥ |

* Proven Epoxy

* e 10 Minutes




Maintenance

o |

* Easy replacement

* No heavy equipment
needed



ROAD TO

Let’s make a ZER‘O

difference together  Crosswalk warning

e Bike lane delineation

* STOP Si
It’s .@oaa * Curve (!Igerl]iieation

« Wrong way prevention =~ '
* Railroad crossings

 Roadway delineation [ W
TN
* Incident management |
* Traffic signal augmentation




Questions?

Wael “Maj” Majdalawi, PE, PTOE .

Cell (954) 608-4608

- -
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. pa—

in-road lighting safety solution

wwWw.iiRPM.com




