LEVERAGING LIDAR DATA TO
CONSTRUCT SMOOTHER PAVEMENTS

JIM PRESTON, TOPCON POSITIONING SYSTEMS

3D CONSTRUCTION SPECIALIST




LIDAR STANDS
FOR: LIGHT DETECTION AND RANGING

PRINCIPLE OF OPERATION:

* A LASER LIGHT IS EMITTED FROM A SOURCE (THE
TRANSMITTER).

* THIS LASER LIGHT BOUNCES OFF OBJECTS IN VIEW.

* THE REFLECTED LIGHT IS DETECTED BY THE SYSTEM
RECEIVER.

* THE TIME OF FLIGHT (TOF) IS USED TO DEVELOP
A DISTANCE MAP OF THE OBJECTS IN VIEW



= THIS IS AN ILLUSTRATION OF A 180-DEG DOWNWARD
FACING LIDAR SCAN PROCESS.
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= SCANNING AT UP TO POSTED ROADWAY SPEEDS.
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= KNOWING THE APPLICATION ALLOWS YOU TO CHOOSE
THE RIGHT TOOL FOR THE JOB!

=  ROAD CONSTRUCTION MAY NEED DIFFERENT
SCANNING TOOLS THAN ASSET MANAGEMENT OR
VERTICAL CONSTRUCTION.

=" FOR EXAMPLE: A ROAD ASSESSMENT MAY NOT NEED
THE DETAIL A BRIDGE INSPECTION MAY REQUIRE.

“There are different types of Lidar scanners... we're
focusing on roadway. Some of the most common
utilized in roadway surface construction are: 360 deg
or a 180 deg downward facing scanner (which is
much more cost efficient).
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ROAD SCANNER

e (GNSS RECEIVER
 LIDAR SCANNER
e |MU SENSOR

 WHEEL ENCODER










CONVENTIONAL METHOD




Eliminates the need Eliminates |dentifies possible
for tedious point lane closures, problem areas ahead
collection crash trucks, etc. of milling / paving

Creates a very dense
model of the surface



THE DATA

Existing Surface As-Built, Roadway assets As-Built, Line Extraction, Alignment Creation, Surface Design
Capabilities Used for Machine Control



EXISTING ROADWAY DATA

 PROVIDES AN ACCURATE SURFACE OF THE
EXISTING CONDITIONS LIKE LANE WIDTHS,
ELEVATIONS, SLOPES, AND CAUSES OF ROUGHNESS
LIKE CRACKING AS WELL AS UTILITIES.

e THE EXISTING SURFACE GENERATED FROM THE
LIDAR SCAN CAN BE USED AS A TRUE ACCURATE
AS-BUILT DELIVERABLE.




EXISTING ASSET AS-BUILT

Roadway INSPECTION

Alignment Creation

Lane line Extraction
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THE SCAN

e |IVE TRAFFIC SCAN — NO CLOSURES OR TC
NEEDED

* TOTAL SCAN OF THE S MILES COMPLETED IN 2
HOURS — SETUP TO TEAR DOWN.

e POST PROCESSED AND STARTED DESIGN ON THE
SAME DAY ALLOWING FOR QUICKER
TURNAROUND TIME.

« UDQOT SPEC 1" CUT AT THE CENTERLINE AND
MAX 2.5" AT THE EDGE OF PAVEMENT —
IMPROVE SLOPE WHERE POSSIBLE
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» IDENTIFY WHERE AND WHY YOU CAN OR CANNOT
MEET DESIGN CRITERIA



SURFACE DESIGN

e BUILD A DESIGN TO MEET OR EXCEED THE PROJECT
SPECIFICATIONS

» EASY INPUT OF PROJECT PARAMETERS

* VARIABLE DEPTH MIN/MAX ENTRY

 SMOOTHING LONGITUDINAL WAVELENGTHS

e (CROSS SLOPE CORRECTION

* MATERIAL MANAGEMENT
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Existing

DESIGN EXAMPLES
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3D AUTOMATIC MACHINE GUIDANCE

* UPLOAD THE DESIGN GENERATED FROM THE SCAN
TO THE MACHINE FOR THE USE OF AUTOMATIC
MACHINE GUIDANCE (AMG).

« HAVING SUCH AN ACCURATE SURFACE OF THE
EXISTING ALLOWS THE USE OF VARIABLE DEPTH
MACHINE CONTROL THAT USES A 2D SENSOR TO
REFERENCE THE EXISTING TO ACHIEVE THE DESIGN
GRADE.

T (:0.38"




CONTROL OP

IONS FOR ANY PROJEC

CONDITION




CONTROL OPTIONS FOR ANY PROJECT CONDITION




Variable Depth Milling




VARIABLE DEPTH PAVING

=1 Screed control...
Diff. Compaction %
Sensor Angle Comp.
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Screed 10
Screed 12
v Screed 14




COMPACTION PROCESS IMPROVED




CONVENTIONAL COMPACTION PROCESS




* VERIFY MILLED SURFACE TO DESIGN
» CONFIRM PAVING QUANTITIES BEFORE PAVING

 MAKE ANY CORRECTIONS IF NEEDED



SCANNING THE FINAL SURFACE i

e VERIFY LANE LINES, AND ROADWAY SLOPE,
CONFIRM THICKNESSES, AND CONFIRM PAVEMENT
ACCURACY TO THE DESIGN

e DIGITAL RECORDS OF ROADWAY




UDOT US89 MT. PLEASANT TO FAIRVIEW

SECTION 02963S RELATIVE AUTOMATED
MACHINE GUIDANCE MILLING

SCAN, DESIGN, REVIEW FOR APPROVAL

MILL TO ACCEPTED DESIGN
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TYF’ICAL SECTION NO. 2
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SIGN EDSS MPH P 280,403 TO MP 281,12

DESIGN SPEED 38 MPH

G l-.-\ LOME 20 DESIGN SPEED 65 MPH
CLEAR ZOME 30

T RELATIVE AMG MILLIMG DEPTH AT EACH PAVEMENT EDGE AND CENTERLIME

E Fl F""‘" |E|LE. FF'L"-.-'lEIE o IIIH"T--H' CROE OPE ON MILLED SURFACE THROUGH

M ALY ALRIST




THE PROJECT




THE PROJECT




MILLING AS-BUILT
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e DURING MILLING USING LOG
e AS-BUILT DATA SHOWING DESIGN DEPTHS AND ESTIMATED DEPTHS CONSTRUCTED
e ERROR COLUMN (FAR RIGHT)
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SMOOTHNESS DATA

AMG Milling, 1.5” SMA Overlay

File BRI (in/mi)
» FINAL US-89 MT PLEASANT TO FAIRVIEW MNB DRIVING LAME CAT1 RR_01
FINAL US-89 MT PLEASANT TO FAIRVIEW SB DRIVING LAME CAT1 RE_01

5 89 Mt Pleasant to Fairveiw - NB Run 1 Existing T1 to T2
5 89 Mt Pleasant to Fairveiw - 5B Run 1 Existing T1 to T2




PROJECT SUMMARY

e (CORRECTED CROSS SLOPES
e |IMPROVED SMOOTHNESS

e MANAGED EXISTING ASSETS WITHIN SPECIFIED novati Continuous
PARAMETERS 1 Improvement




TOPCON

Thank you
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