Implementation of a Pavement Marking
Management Program in Florida
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Pavement Marking Information

Amount of Light Needed
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Driver’s need for light
doubles every 13 years

Slower response time
with age

12% of the country’s
drivers are over the age
of 65

17% of Florida’s drivers
are over the age of 65

Fatalities are 3 times
more likely at night




Night Time Marking Visibility

How do you think these
traffic signs and

pavement markings
perform at night?




Factors that Influence Retroreflectivity

Climate
Conditions

Glass Spheres

Rain

Dispersion

Fog

Snow

Embedment
depth

Ultraviolet light &
heat

Clarity

Refractive
Index

Marking Other
Material
Construction Roadway debrig
Type Abrasion by
traffic
Color Dirt & sand
Thickness Pavement
Texture

u It is difficult to precisely determine when it ise best time
to replace pavement markings

Too late compromises safety,

Too soon increases maintenance cost!




Current Re-Striping Determinations

u Visual Inspection
Windshield Survey

Subjective
(pass/fail)

v Handheld
Retroreflectivity

Site Specific

Requires M.O.T.
u Prescriptive Method
Re-striping cycles g

Inefficient




Mobile Retroreflectivity Unit (MRU)
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Mobile Retroreflectivity Unit (MRU)

v Follows Same Method as Handheld Unit but on a

Mobile Platform

u Laser Scans the Road 1 Meter Wide
u  No Maintenance of Traffic Required

u  Highway Speed Testing

u  Continuous Data Collection

u Can be used Day or Night

1/3'd scale of 30 meter geometry (Used in FDOT unit)

Observation Angle = 1.05

Co-entrance Angle = 1.24

v

10 meters




MRU Program Background

u

u

Collaboration of FDOT and UNF (Since 2005)
Mitigation Strategies to Improve MRU Test Results
Collaboration with MRU Manufacturer

FDOT Operational Manual for MRU

Development of an Implementation Plan




PMM Implementation Plan

u 3 Year Initial, 25,000 Line Miles of Markings per Year.
100% of the Yellow Center-line Markings (Approx. 12,000 Miles)

Sampling of the White Line Markings (Skip and Edge-line, Approx. 8,000
Miles

Identification of 35 New Construction/Overlay Projects for Determining
Pavement Marking Degradation Rates (Approx. 4,000 Miles)

- 5 per District, Not to Exceed 700 Lane-miles Total
u  Network Level Assessments for Pavement Marking Retroreflectivity
u Efficient Means to Measuring Retroreflectivity
u Improve Safety for Roadway Users and Field Personnel

u  More Objective Assessments
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Precision of MRU

v MRU Repeatability and Reproducibility

The results of two properly conducted retroreflectivity tests using
different MRUs on the same pavement marking test section should
not differ by more than 13.3% (53.0 mcd/m?/lux for the ten sites
tested for this study) at a 95 percent confidence level for

retroreflectivity values ranging between 200 and 800 mcd/m?/Iux.
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Florida Test Method
A Florida Test Method for Measuring Retroreflectivity of Pavement
Markings Using a Mobile Retrorectivity Unit has been created...
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MRU Worksheet

FDOT MRU Worksheet (Form #675-060-15)

u

L L

Yellew Highlight Areaz are Optional Input inta the MRL databaze,
Eluz Highlight Arcaz are Required Input inka the MRU Databaze
The file name is needed for a reference
The data analysis software and version being used. Ex. fFose st 20
The company performing the data collection. . Slaer=080F

The retroreflectometer serial number, Ex. £ asesto S5 or LL 45
Operator s notes specific o the best
The MBELU unit, wehicle or equipment 0. Ex SRS ar ey

e
3T Form # 675-060-15 | Instructions <7 A KN

Q11 - fe
Florida Dept. of Transpartation 3 [LL 14:3) 4
Diezcription 5
Hardware IO MEL 2 E
Imperial Units & &g Freq [miles] £ 0.
Wwhite Stripe Calibration Factor & Cal Oaf & 1.0353] 5-29-2012/21:00:4 427 [ Wingl6-535 <7 2 L 24.?3 14 ss.g
Vellow Stripe Calibration Factor & Cal D 22 10033 5-29- 2012/ 105 = [E" rellow 2 - 62FY = 621 = 24,88 0 41,
Diztectar Compensation Applicd ez 2
Etripe %idth Compensation Applied Mo Iz
Meazurement Date 2= 4/10/201
Acquisition Window Start 4
Acquizition Window End 25 20
Dlizkrick 25
Fustem 27
County 5 2;
Fection 25 an
Fubsection a0 an
3T iR o]
Fioad a2 2
Direction E e
Lane REL 4
‘weather Owercazk 23
Temperature S &
Opsratar]z] JTE 27
Test Tups 35
Material Therma 25
Chainage Manual Stripe Type Left Pointq Left Peak Maximumf Left Peak Minimum| Left Peak veragf Left Peak Standard Deviatiof Left Conkrag Right Point
0 0] Srart a 1] 1] a a a 1]
40 0,10 Zingle Solid 41 42 1474z S43.16] 22 1T0.63] 42 242.55] 22 J1.3& 0.53] 47 0
0.207 0] Zingle Eolid 7 307.52 16541 22055 2513 0.54 o
05311 0] Zingle Salid 147 23152 17622 23071 2551 0.56 0
0.415 0] Zingle Eolid 147 23525 157.44 22334 21.04 057 i)
0.518 0] Single Salid 145 s324 154.71 25613 26.05 063 i)
0622 0] Single Salid 147 33427 1E1.E5 27473 2683 0.65 i)
0725 0] Zingle Solid 147 32353 153,02 250.04 27.96 0.53 0
0523 0] Zingle Solid 147 3473 224.92 27115 23.24 0.65 0
0332 0] Zingle Solid 147 JAT.6S 135.1 283.72 35.21 0.64 0
1.001 0] Zingle Solid 104 F21.04 133.72 254.06 2672 0.53 1]
INSTRUCTIONS
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Traffic Marking Certification Worksheet

u  FDOT Traffic Marking Certification Worksheet (Form# 700-050-70)
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Quality Assurance

v A Quality Assurance for Mobile Retroreflectivity Units document has
been developed to ensure:

The equipment and operators can
adequately meet the performance Department o Tronch 1o

1 a
requirements such as: fon

- Equipment sensitivity @

- Calibration procedures QUALITY ASSURANGE For
= RETROREFLECTIVITY Uy

- Software Lt

- Known Retro Values
- Field Verification
- Data Validation

nce
Hyung Lee

%
June 2012
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Statewide MRU Testing

v Contract with MRU Consultant

Contract Start Date: April 22, 2013
- Performed and Passed Quality Assurance Testing

Statewide Testing Start Date: April 29, 2013

Current Status: On Schedule
- Over 10,000 of 25,000 Line Miles Collected
- 40% Complete

u  Quality Control
FDOT Collecting 30% of Statewide Data
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Pavement Marking Management Program
Database Development

v Current Status

System Design Phase "ol
Completed R R e gt g S
PMM System Construction and

Testing Start Date: August 2013
u  Proposed Completion Date: January 2014

u Features
Graphs
Tables
Query Tools
Video log

GIS Mapping




Pavement Marking Management Program
Selection Filter/Query Tools

Pavement Marking Selection Filter
Roadway ID TestDate
— From: [01/0172009 To[Current Date
2 thru § chavacoers
District Test Type
CD1I D2 D3 D4 D5 D6 CD? ™ MRU T Traffic Marking Certification ™ Handheld
County S_tr: s
2 pe Type
26 - ALACHUA a Rioht Conter i
27 - BAKER ight Center line =
46 - BAY
28 - BRADFORD i
70 - BREVARD ot [
86 - BROWARD :J muieiple selection g Ip Ling mltiple celection
Road Retro Reflectivity Value
SR2Z = From: [0 To{1500
SR-3
SR-4 AADT
SR-5 i
SREA From: | Tof _ — leather Unit Status
O B 5  LAKE SR-6 | musiple seuction Mitand Max AODT/Spee Sunny  LL 149 Active
w B« 5 LAKE 2 . Speed Limit :::I“‘ c‘;’:"‘:il , Sunny  LL149  Active
2 S 5 LAKE Group From: [ To] RAREETHELI AR Deltad1  Active
. @ ALACHUA 2010/8 = :
r i 5 LAKE ALACHUA 201177 Roadway Surface Type Active
Hoest ALACHUA 2012/10
_Reset | BAKER 2010/8
BAKER 2011/7
Details of Selected | | GIS View| CLAY 2012111 [z mutspie selecsion
Average Retroreflectivity values listed P“I):‘ ect = maisgieseeczon
7 charaeters
- Manufacturer
Roadway System ACME ii
I™ Interstate [~ Tumpike [ Primary [ Int/Art DUPONT = | muizipte zelecion
Status Material
 Activce [ ! |QPL 1 .I
Active LJnnctive QPL 2 = muteipi zetecion
Operator ID
HL =
JW | mutsple selection
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Pavement Marking Management Program
Graph and Table Reporting

Pgssing
Values ' _
Near End of
In Need of
Re-striping
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Pavement Marking Management Program
GIS Mapping and Video Log Tools
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Questions/Comments
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