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Optimization of Maintenance Practices

» Theright strategy, at the right time, on the right road

> Preventative maintenance and rehabilitation is more cost-
effective than reconstruction

» Preventative maintenance provides a better driving experience

Original Pavement

_ Freventive
Trigoer

Optimal Timing

Rehabilitation
Irigager

Pavement Condition

Time/Traffic
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What Does Roadway Management Require?

Accurate and repeatable
data amassed over time

A system to compile and
analyze data in order to
create information

. _ _ Data Collection
Engineering expertise to turn

iInformation into action

Engineering

Expertise ta Analysis
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Evolution of Automation
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Why Automated Data Collection?

» Safety

» Efficiency/Economy
» Accuracy

» Repeatability

» Standardization

www.fugro.com



Automated Data Collection
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The ARAN

Photolog

*Single view
*Panoramic view
1300 x 1030 pixel
*1920 x 1080 (HDTV)
Direct-to-digital
*Custom angles

Geometry &
Spatial

Inertial
measurement unit
*HPMS curve type
*Long. Grade
*Cross slope
*Centerline mapping
*Spatial referencing
for GIS integration
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Pavement

*Pattern recognition
software

*Strobe-lit
pavement video
*Roughness
*Texture

*Rutting

*Surface Distress

Assets

*Inventory from
imagery

*Location determined
*Offset measured
*Height and width
measured

Sign code recorded
«Condition assessment

www.fugro.com



Operators Console

» All controls are easily accessible within
operators reach

» System main power and emergency
shut down of LaserSDP (profile) and
LaserXVP (Transverse) lasers

Secondary System Power and
Emergency Shut off

www.fugro.com



Distance Measuring Instrument (DMI)

» DMI utilizes a precision optical
shaft encoder that is mounted
on the left rear driving wheel.

» The DMI records 2,000 pulses
per revolution.

» Accuracy is =0.02% of the
linear distance traveled.

www.fugro.com



Pavement Images

Rear downward facing cameras

Continuous pavement images of full lane width

Renders pavement distresses down to 2mm (0.08 inches) in width
Laser Road Imaging System (LRIS)

YV VY

www.fugro.com



avement Distress Marking

File View (Window Tools Help ) FILENAME | From To Length
SR(?(m > —] [sumay ]| 03KDA700  0.000000  0,100000  0.100000
03K0A700 0.100000 0.200000 0.100000 IMPERIAL
LENAME [03kaa700 ] [ I | [ | [ = 03K0A700  0.200000 0.300000 0.100000 IMPERTAL
e =] Orr e[ 03KDA700  0.300000 0.400000 0.100000 IMPERIAL
48 03K0A700 0.400000 0.490000 0.090000 IMPERIAL
eady
= Camera 0
File View

File: Cr\Roadware Video|DratelVideo| 103K0A7000010000000000001000000048000.jpa Loc: 03KOA700

= DRate Inventory Yiew
File View

Chense (s i width (ft) | Hyp {Ft) [areatftrz) |
9.072 TCROR] 7.072 7.243 0.000
12.890 TCRORJ] 7.072 7.253 0.000
43.432 PATCH 1.310 3.976 4.918

76.866 TCROR] Lo 1.630 7.689 7.860 0.000
72.560 TCRORJ Lo 1.652 7.633 7.810 0.000
61.214 PATCH MD 1.609 1.195 2.004 1.922

File: 03K0A700 Loc: 03K0A700 Offset: 254
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WiseCrax® Automated Distress Analysis

o WiseCrax Demo.wcex:1 - WinWise

File View Station Options ‘Window
+
lelﬂlél | +|<-I*I_| ] | saelwl__l H| %= @xlal S| W% [ e
| I STN: 320 > 340
1 P"’Jec‘ Classify O
'y Options
2 |File: I
3 |Section: | Classify Joints
4 |[Station: | = |ongiudinal |0 = Classify Joints ™
5 = L =
. [¥ Transverse 50 =1 Sensitivity |00 =
6 Chain S ek 5 = MinLength [05 =] Type
; ~ Aligator 50 =
) )
Radius of Influence I1 0oo
10
1
:: " Autg Close Close | Save Sel(ingsl Classify I
14
| R
16
:Z Schemes lF’ennSS ;] WewSeheme I Delete Schemel
19 — Rating Categories — Category Details
;2 Fat — Crack Type Location
- |Fatigue ¥ Longitudinal [~ Left wheelPath
73 S P [" Tranverse [V Right WheelPath
71 Torssss I Alligator ™ LeftEdge
25 Trans Count [ Block I" Right Edge
e " Lane Center
Thresh  Width Metric
New l [Delete I L>M IS ICrack AL ;j
M->H I13 Min Crack Length [cm!
Move UpI Maove Dnl 15
Cancel I Rate
< | =
‘Ready [NUM |
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Laser Rut Measuring System (LRMS)

» Pair of rear mounted INO
Lasers

» Measure full transverse profile
of the road surface to over 4600
points

» Transverse profile is evaluated
to determine the depths of ruts

www.fugro.com
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International Roughness Index (IRI)

YV V V

Laser SDP System
16 kHz laser in each wheelpath

Measures continuous
longitudinal profile of the
roadway

www.fugro.com



High Definition Right Of Way Images

» True High Definition Camera
» Wide angle High Definition images

» A single image every 4 millimiles / 21.12
feet (variable)

103130 02 36 283-08 US0090-Z 611 1.358 485 10/31/2006

www.fugro.com



GPS Data

A\

Trimble System

Applanix® POSLV (Position and
Orientation System)

Collected every station interval

Two antennas to give vehicle
heading

A\

YV VYV
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Auto-Start

» The Auto-start feature is used
on control site collection to
ensure each run is accurately
matched

» Uses an infrared sensor to
coordinate data collection with
the DMI sub-system

www.fugro.com



Processing Software

Importing
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Data Control System

» GPS post-processing is done with Applanix POSPAC software
» Importing is done in one easy step
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Post-proc
GPS

DCS
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Enhanced View of Data
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Web Visualization

3 Roadware GRP - VisiWeb - Microsoft Internet Explorer provided by Roadware Group Inc.

T e Ve Feortss Tods beb
Qe @ [¥ [ &) Psuwer Joraons @ 3-5 B -

ackivess | 8] bt - ocviswebl

VISTWEB g
Horglon of Watelloo
routesea 1d

YisiWeb Import

{um = UwRSTY <

Select your directory of images: @
CA

Select vour data source Access Database file (*. mdh):
Ch

Select vour summary data table |

Select your section data table: |

S id P e Pt
2000 @ WATERLOO UNRSTY AV E g

Select your data's unigue identifying field: | 00 =) 04 0z o057 WATERLOD VRSTY AV E o000 a o4
00 s 02 03 s waTERLO0 unvReTY AVE 70000 s 02
2me s 03 04 ws waterio0 unRsTYAVE srocos . 03

Enter the original video server LRL: |htlp.,i‘,-" | e ] o4 08 w0y waTERLOO unRSTYAVE s10000 ] o4

Enter the thumbnail video server URL: |hrtp:,f,-" |

Enter the year of data to import: 2009

Load these settings the next time?

Step 2 of 8 [ eaoc || mext | [ cuose
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Enhanced Data Presentation
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Questions

www.fugro.com



Thank You
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