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A Brief History of Profiling and RPUG
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Influence of RPUG

* A platform for Idea Exchanges to Encourage innovation
* 1. Profile Measurement Methods

e 2. Technology Improvement

e 3. Smoothness Analysis

* 4, Smoothness Training and Support
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Profile Measurement Methods
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Ohio Road Profilometer
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BPR Roughometer
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Ohio Profilometerr
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GM Profilometer

1964 - General Motors Research

Source: Steve Karamihas, UMTRI
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South Dakota Profiler

Circa. 1984, Source: Steve Karamihas, UMTRI
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High Speed Inertial Profiler
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Lightweight Inertial Profiler
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Walking Profilers
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Autonomous Profilers
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Foot Prints of Various Sensors
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Technology Improvement
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1997 RPUG Profile Comparison

1997 RPUG - Right Profile Plots Site 1
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Profile Measurement Improvements
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Smoothness Analysis

a .
"TRANSTEC GROUP



AASHO Road Test Profile Charts

PR

s at ,...m. -
> ..m.nw.».«..k s

‘ot 11 \'.‘.\.Q.a.
A Y -
D s ..v.*

A -

T

] f\ t..

nrnty
e Y -.d4t.n

Hv.M ,nm...

< ‘0..4
I
e .HW\L

B

B
.
4

-~

-~
v
’\..,’ v

e
. ‘
-

[
My
PAR

-
X o
-
L

B
%

) ¥

=34

>
r
| 2
.

1"

:
A 4
'U
et e B

.

“'Q:.')

.

SR
my -
o 3’1' 3/

-
1

i

Ve

\L

A
.
.
| S
L S

LB
s M T

= '; 4.
RECOF
. P N,
e
o o e

o
e

.__4‘; YT
’

24!
4 o
2
-

SV

Al

—~—~
SEL

]lf’iﬂ‘ﬂ
g . .

4 | ét’
-l
2 el
“ -

o\ ‘e “r
¥

Circa., 1940, Source: Dave Huft, SDDOT
THE
"TRANSTEC GROUP




AASHO Profile Digitization and
Intepretation
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Mini-Computer For Profile Analysis
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Filtered Profile Plots

Circa., 1986, Source: Dave Huft, SDDOT
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Profile Data Process Workstation

IMAGE PROCESSING WORKSTATION
MODEL IPW610
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World Bank IRI Experiment

Source: Mike Sayers
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World Bank IRl Experiment

Source: Mike Sayers THE
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International Roughness Index (IRI)
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Golden Car Model

sprung
mass: Mg C = cm, = 6.0 sec
s § %—1 Cs  Kj=k/mg =653 sec?
unsprung Ko = ks/mg = 63.3 sec
mass: mj, 1 =my/mg = 0.15
B=9.84in
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IRI Sensitivity

Sensitivity Axel Hop Body Bounce

207 l

1.5 1

1.0 1

1 2 > 10 2 . 100 2 ’ .
Duration (ft) "TRANSTEC GROUP



Evolution of Uses of IRI

* Network Monitoring and Reporting

e Construction Acceptance of Pavements
* Forensic Investigations

e Use in Maintenance Operations
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Profile Viewing and Analysis - ProVAL

Many Different Profilers... One Standard Software
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ProVAL - Since 200
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ProVAL 3.6
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Smoothness Assurance Module (SAM)
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ProVAL Website - RoadProfile.com

PROVAL View and analyze pavement profiles SOFTWARE WORKSHOPS LIBRARY FAQ NEWS SUPPORT
Many leferent Profllers... One Standard Software
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Smoothness Training &
Support
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Training at RPUG

ROAD PROFILER USER GROUP
8TH ANNUAL

B ———

DENVER

September 22 - 25, 1996
Marriott City Center - Denver, Colorado

Meeting Notes

Sponsored by:
Colorado Department of Transportation
Federal Highway Administration

Colorado State Universsity Transportation Information Program

Corporate Sponsors:

Roadware Corporation
Pathway Serv
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Little Book of Profiling

The Little Book of
Profiling

Basic Information about Measuring and Interpreting
Road Profiles

September 1998

Michael W. Savers

Steven M. Karamihas

€ Copyright 1993 The Regent of the Usnivervity of Michigan
Al Rights Rererved
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PAVEMENT PROFILE VIEWER AND ANALYZER
e m (ProVAL version 2.5) SOFTWARE WORKSHOP
’ Tentative Agenda

PROVAL OBECTINES | . .
« To familiarize attendees with the current version of the Profile Viewer and Analyzer
’ software (ProlAL www roadprofile com ).
« To refresh some of the key fundamentals of pavement profiling and analysis methods.
ﬂ 4 To inform attendees of the advantages, limitations. and pitfalls related to analyzing and
interpreting pavement profiles.
+ To provide an interactive and hands-on approach throughout the workshop.

AGENDA

12:30pm  Welcome and Self-Introductions

12:45pm  Overview ;mq Onutline of Workshop

12:55pm  Preview of Pavement Profile Viewer and Analyzer Software
01:10pm Refresher on the Fundamentals of Pavement Profiling
01:45pm  Profile Analysis — Part I

03:00pm  Break

03:30pm Profile Analysis — Part I

04:30pm  Adjonrn for the day

. Pavement Profile Viewing and Next Session
i 08:00am Bumpfinder and Grinder Sinmlation — Part I
Gaas s daadanid Analysis Soltware 0930am  Break
¥ FTF: 00:45am  Bumpfinder and Grinder Simmlation — Part IT
" ‘h.*l* I..:,. bbb i 11:30am  General Discussion including the Future of Pavement Profiling
4 ; I ,'F' i 11:45am Conclusion and Workshop Evaluations

12:00noon Adjorrn

WORKSHOP MATERIALS
4 CD-ROM containing latest version of the FHWA ProVAL Software
# Printed packet including Workshop Slides

Baron R SPECIAL NOTES
+ Aftendees will need to bring their laptop computers for the hands-on sessions.
a0 March N INSTRUCTORS

Steven M. Karamihas George K Chang PE_PhD. Michael J. Swan PE.

Semior Research Associate  The Transtec Group. Inc. Project Manager

UMTRI 1012 East 38 1/2 Street, Dick Corporation

2901 Baxter Road Austin TX 78751 10320 Brecksville Road

Ann Arbor, MI 48109-2150  (512) 451-6233 Brecksville, Ohio 44141 THE
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100+ ProVAL Workshops
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ProVAL workshop ProVAL workshop
2007 Washington State 2009 LTRC
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ProVAL workshop ProVAL workshop
2014 NM DOT 2016 ID DOT
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ProVAL Workshop in Japan

PROVAL

ProVAL Workshop 7 — 7> a v/
Profile Viewing and Analysis Software
707 7 A NN T 7 h T
Friday, April 19, 2019
Hokkaido University of Science Satellite Campuis
1-1, Higashi 1, Kita 3-Jo, Chuo-ku, Sapporo, Hokkaido 060-0003, Japan
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How to get Technical Support?

* Online Helpdesk www.roadprofile.com/proval-support

* Email ?’ R
« Support@roadprofile.com \\G\Q%isj
< )

www.RoadProfile.com
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http://www.roadprofile.com/proval-support

Vendors’ Participation
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Vendors’ Participation in RPUG

»“nm# RPUG 2018 CONFERENCE - SOUTH DAKOTA ¢9n% RPUG 2018 CONFERENCE - SOUTH DAKOTA

30 Years Ow The Road To ProgressweLg Better bata | FN 0 20 Years Own The Road To Prog ressweLij Better Bata
Rapid City September18-21 -~ ~o5% Rapid City September 18-21
Thank you to our Sponsors! Thank you to our Industry Members!
Ames Engineering, Inc.
Platinum ARRB Group, Inc.
Fugro Roadware, Inc. Data Transfer Solutions, LLC
Pathway Services, Inc. Dynatest North America, Inc.
LEHMANN+PARTNER GmbH Fugro Roadware, Inc.
International Cybernetics Corp.
LEHMANN + PARTNER GmbH
Silver Mandli Communications, Inc.
Dynatest North America, Inc. Pathway S.ervices, Inc.
LMI Techn ologies Pavemetrics Systems, Inc.
Surface Systems & Instruments, Inc.
WayLink
30 years on the Road To Progressively Better Data meg

30 years on the Road To Progressively Better Data
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RPUG Driving Force - Steering Committee
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Developing....

3D Scanning

Stop&Go Urban Profiler
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ABOUT COMMITTEE AWARDS MEETINGS HISTORY COMMUNITY CONTACT US

The purpose of the Road Profile Users’ Group (RPUG) is to serve as a forum for the exchange of information between end users, data collectors,
vendors, construction and design engineers and researchers who have an interest in road profiles, road roughness/smoothness, pavement surface
textures/friction, tire-pavement noise, and safety-related topics.

(4 ig.
Pavement Evaluation ,
LT UG2019 e i
Roahdke, VA Il a
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