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• Background on Automated Network Survey in CT

• Issues with Roughness Data

• Addressing Protrusions

• Proposed Specifications

Overview
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Automated 
Survey in CT
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Slide Adapted from RPUG, 2018 (Henault/CT DOT)

• Automated Road Analyzer (ARAN)
• Roughness data by Axle-mounted accelerometers since 2000
• 3 different vehicles in use since 2000
• QMP prepared last year (presentation by J. Henault/CT DOT at RPUG)

Automated 
Survey in CT
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http://arrbgroup.net/services/pavement-

structural-assessment/#lightbox/0/

ARRB iPAVE/TSD

• Traffic Speed Deflectometer (TSD)
• Surveyed over 1,000+ miles in 2018
• Slated for 1,000+ mile survey again this year
• UConn is currently running side-by-side 

analysis with ARAN network data

Automated 
Survey in CT
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ARRB iPAVE/TSD

• TSD vs. ARAN - MRI

Automated 
Survey in CT
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ARRB iPAVE/TSD

Automated 
Survey in CT
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• TSD vs. ARAN – Rutting

• TSD – rounds measurement to 0.1”
• ARAN – no rounding
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Event Type

• Stop & Go

• Turns/Curves

• Bridges + Joints

• Protrusions

Issues with IRI

Challenges

• Additional post-processing

• Inherent in geometry

• Challenges collecting data in 
busy areas
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Issues with IRI
stop and go
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Issues with IRI
sharp turns and curves
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Issues with IRI
protrusions
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• Manually process post-construction

• Impact on outcome of IRI/MRI (and 
useable data)

• +/- 12.5 ft omitted at each location

(R54 6.4)

Protrusions
omissions
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12.5’ 12.5’
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• Addressing by omission 
• time consuming
• Over/under predicts

Alternatives

• ‘Deduct’ Model

• ∆IRI for given profiles

Protrusions
smoothness specifications
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• Concept of localized roughness

• Evaluated projects with sufficient 
pre/post construction IRI 
information

• Identified MRI at mileage for 
each protrusion 

• Modeled contributions and 
correlations

Proposed Specifcations
deduct models
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Proposed Specifications
deduct models
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Proposed Specifications
deduct models
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Average Contribution of 
Protrusions to the terminal 
project 25-ft MRI on Rt 63
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• Protrusions accounted for 8% to 24% of total length 
of segments, yet 18%to 59% of the penalized 
length

• For each project, the effect of each protrusion was 
calculated to be 10 in/mi

• Additional data needed from suitable 
rehabilitation/preservation projects

Proposed Specifications
deduct models
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Proposed Specifications
∆IRI
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• Road category (ROADCLASS)

• Interstate (1), 

• Non-Interstate divided (2), 

• and Undivided (3)

• Project Length in centerlane-
miles (LENGTH)

• Age at construction in years 
(AGEPAVE)

• Treatment depth in inches 
(DEPTH): 
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Proposed Specifications
∆IRI
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Pre-Pave Post-Pave

Pre-Pave MRI by Overlay Depth

Post-Pave MRI by Overlay Depth

< 170 << 95 <

HPMS Thresholds
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Model ID > 2” (Multiple Lifts)

Equation for model mean MRIfinal = 56.1+ 0.3*MRIinitial-2.7*LENGTH -7.1*DEPTH

R-Sq. 74%

RMSE 11.3

F (model) 51.5

p-value 0.0000

Proposed Specifications
∆IRI
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ΔMRI Equations Pay Factor

A MRI ≤ 33.5+0.3xMRIinitial-2.7x(Length)-7.1x(Depth) +10

B 33.5+0.3xMRIinitial-2.7x(Length)-7.1x(Depth)

< MRI ≤

44.8+0.3xMRIinitial-2.7x(Length)-7.1x(Depth)

3%

C 44.8+0.3xMRIinitial-2.7x(Length)-7.1x(Depth)

< MRI ≤

67.4+0.3xMRIinitial-2.7x(Length)-7.1x(Depth)

0

D 67.4+0.3xMRIinitial-2.7x(Length)-7.1x(Depth)

< MRI ≤

78.7+0.3xMRIinitial-2.7x(Length)-7.1x(Depth)

-3%

E MRI > 78.7+0.3xMRIinitial-2.7x(Length)-7.1x(Depth) -10%
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Model ID < 2” (Thin Lifts)

Equation for model mean ImproveMRI = 9.7 + 0.1* MRIBefore + 7.8*DEPTH

R-Sq. 54%

RMSE 8.2

F (model) 33.33

p-value 0.0000

Proposed Specifications
∆IRI
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ΔMRI Equations Pay Factor

A ΔMRI ≥ (-)6.7+0.1xMRIinitial+7.8x(Depth) +10%

B (-)6.7+0.1xMRIinitial+7.8x(Depth)

≤ ΔMRI <

1.5+0.1xMRIinitial+7.8x(Depth)

+3%

C 1.5+0.1xMRIinitial+7.8x(Depth)

≤ ΔMRI <

17.9+0.1xMRIinitial+7.8x(Depth)

0%

D 17.9+0.1xMRIinitial+7.8x(Depth)

≤ ΔMRI <

26.1+0.1xMRIinitial+7.8x(Depth)

-3%

E ΔMRI < 26.1+0.1xMRIinitial+7.8x(Depth) -10%
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Thank you!


