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History of Measurement Equipment

1900 Development of Measurement Devices , Today
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Earliest Roughness Measurement
Devices Were Straightedge Based—Brown’s
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, . Excellent.
Eﬂ . . Gool,
45, Fair.
80, _ . IMassable,

80 to 100, Bad.

Viesraph Trociwes from Different Romils




Hveem S “Poor I\/Ians” Profllograph 1929
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Devices for Recording and Evaluating Pavement Roughness, F.N. Hveem 1960



California Profilograph
Equipment Development

1940s . 1957-60 I

L AT e

With the general Increase In the speed of trafflc and the trend
toward vehicles with a longer wheel base, it was concluded that

and improved profilograph should have a longer frame and a 25-ft
length as selected more or less arbltrarll
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25 FT BASELINE FOR
LOCALIZED ROUGHNESS
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Washlngton DOT Study 2002
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Figure 13. Mean Roughness Ranking with One Standard Deviation vs. Measured
IRI
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SINGLE WHEEL PATH
MEASUREMENT
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Why Do We Think One Test Per Wheel
Path is OK

We are No Longer Dragging

Sleds or Pushing
Profilographs
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MRI VS IRI




Variability Between Profiles

MRI vs Profile 1 and Profile 2
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CORRECTING ROUGHNESS




How We Measure Smoothness

Transverse Profile Variability Is Real

3-foot head 29ed A 4-foot head
Percent
Within
Limits?

6% total
Location of pavement area

assumed MRI
profile (average of
IRI 94% total
measurements) pavement area

— 12-foot lane —
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Note: Only Horizontal
Dimensions are to
Scale, Vertical are not

Dimensions Courtesy of
Diamond Products
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What About Correction of Smoothness on
Existing Pavements

Should be a Two Tier
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ProVal Grinder Representations

Head Position = Lf / Wheel Base
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Courtesy George Change
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Drawings Courtesy of Diamond Products
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Outboard Position

Depth Control Wheel
Clamp

/5
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il

Closed

Clamp on inboard view
above was removed,
assembly shifted to

outboard position, and

is ready for clamp to be
re-installed on opposite
side of leg brace




AS-BUILT ROUGHNESS
INCLUDED IN PAVEMENT
MANAGEMENT DATA




Concrete Pavement Preservation
Original PMS Concept

- ’ Environment

Construction Traffic and

Maintenance

I Pavement \

Materials & Performance

Preservation Monitoring

and Evaluation
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Circle of Life
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OTHER ISSUES
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Variability in SPS-2 Roughness Measurement
2 During the Day
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THE END

"

Happi.n.(m s riding on a SMOOTH road!

Courtesy
MNnDOT




