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What is roughness?

Smoothness The deviations:of a-surface froma true

Rideability Measurement in.South planar surface with characteristic

Carolina dimensions that affect vehicle dynamics,

Neriill Zwanka ride quality, dynamic loads, and drainage,
SCDOT Office of Materials and Research for example longitudinal profile, transverse
profile, and cross slope.

- ASTM

What is rideability? What’s the distinction?

A subjective judgment of the comparative Roughness = Rgaility

discomfort induced by traveling over a We measure roughness and make

oo : e : assumptions about the associated rideability.
specific section of highway pavement in a t ?

velilie, Not all roughness affects rideability at all
speeds.
- ASTM

What affects rideability? Human response to vibration

* Ride comfort'depends on:
— Road roughness.

— Vehicle response to the road.

Fore & Art

— Human response to vibration.

$id: to Side
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Vehicle response to road

How to measure roughness?

Rod and level simulatotrs
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Road roughness

TRARTAARRAY
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Distance

Rod and level survey

3. Longitudinal distance
measured with tpe or lser

Rolling straightedges
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Rolling straightedges

Profilographs

Response-type device
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Rolling straightedges

Profilographs

.
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High speed inertial profilers
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High speed inertial profilers Profile — Rideability = IRI
Mass: mg

Unsprung
Mass: my
‘A Profiler —

iy p—

Profilograph

10 100
Wavelength (ft)

Profile = Rideability = IRI SCDOT Rideability Specification

From 1980’s to 2007 —
— Mays Ride Meter

— Full payment for new pavement up to MRN of
40 on one mile lots.
— Bonus payment for MRN of 34 or less.

Wavelength
4.4ft to 98ft

— Pay reduction for MRN of 41 or greater.

— Rideability for overlays based on the

improvement from pre-ovetlay rideability.
1 2 5 1 2
Wave Number (cycles/m)

SCDOT Rideability Specification Profiler Output

* Beg g in August 2007 letting — Measurement are taken at 3 inch intervals.

— Inertial Profiler Filters out wavelengths longer than 200 feet.

— Full payment for new pavement up to IRI of 65
on 0.1 mile lots.

May also include differential GPS
information.

— Bonus payment for IRI of 55 or less. 3 il o
i i Can operate between 25 and. 70 mph.
— Pay reduction for IRI of 66 or greater.
— Rideability for overlays d on the
improvement from pre-overlay rideability.
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Profiler Output ProVAL Software

5215, "NA v, 0, 0,N0 0
5216, "™ ) " f 1 o 0
5217 Starting/Ending Mileposts = R el
Lol oo Stands for Profile Viewing and Analy
0,m0 g )
nsa30sn 11745, 11878 Developed by The Transtee Group. for
0
FHW
N . 0.00,1.000, 0.00,1.000
“Seeont, 1o oobor, nkaas Available for internet downloading at no cost
000091, 15. . . . L2301 5
.000091, 15.
.000280, 15. - N .7056
.000280, 15. d
.000470, 15. . ©975,-39.2519,-23.5334

000470, 15. . 0. .
.000659, 15.000849,10.855,10.57% Left/Center/nght rofiler output
-000655, 15.000843, -0.6288, ~0. Pl oy atinne pre Output.
000849, 15.001038,10.844,10.95"

.000849, 15.001038, -0,6109, -0.5826, -0.5544

001038, 15.001228,10.808,10.966,-27.4060,-33.5144

001038, 15.001228, -0.5854, -0.5719, -0.5583

from www.roadprofile.com.

Provides a graphical way to view and analyze

D8 N Deed (uitewsss GHete 3 e b ei- 0

ProVAL Software

Allows contractot and field personnel to look
at actual profile and form bettet,corrective
action plan.

Takes away the “black box™ perception of
rideability measurement.

ProVal wor

]

e

ProVAL in the Roads & Bridees Magazine

1= i rabrote i

Profiler Output

5215, "NA " 0, 0,N0

ProVal Software

5216, "™ "
; o 2213 Starting/Ending Mileposts
¢ Held a seminart for both contractor and DOT Lol o oo lma

" 0,

petrsonnel on May 30, 2007 on how to use L
/ A734348",-11745,
ProVal. 0
00,1.000, 0.00,1.000
.970,-35.1326,-28.4024

* Based on phone calls and questions, the Li. 882201, 70,-35.1326, 20
' e 5 i | 000091, 15. z .965,-26.7300,-35.2301
software is being used. Tooost’ 1a. Telor, S0 ks, o besn
.000280, H 974,-29.6415,-29.7056
.000280, . . -0.5986, -0.5657
.000470, . 975,-39.2519,-23.5334
000470, 15. . -0, .
1000655, 15.000845.10.655,10.57 Left Elevation
.000659, .000849, -0.6288, -0.6000, -0.5712
.000849, .001038,10.844,10.957,-20.3083,-39.7134
.000849, .001038, -0.6109, -0.5826, -0.5544
.001038, .001228,10.808,10.966,-27.4060,-33.5144
.001038, .001228, -0.5854, -0.5719, -0.5583
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Future Enhancements

* Software allows PWE-type specification

Future Enhancements

* Software allows PWL-type specification

—72?% must be less than 22 IRT

—No individual bumps greater than 222 IRI
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Future Enhancements
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For additional information, please contact:
Andy Johnson, PhD, P.E.
(803) 737-6683
johnsonAM@scdot.otg



