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Highway agencies spend billions of dollars
each year on pavement assets

At heart of decision-making process are
pavement management systems (PMS)

= Ride quality and distress are key indicators

= Structural adequacy is another important indicator

Falling Weight Deflectometers (FWDSs)
represent state-of-the-practice in structural

evaluations



Stop-and-go operation

Lane closures required
= Traffic disruptions
= Safety hazard

Data collection is S|gn|f|cantly Iess than
continuous operation

Devices that measure deflections at traffic
speed can potentially overcome FWD
shortcomings



Objectives:

= Assess and evaluate capability of traffic
speed deflection-related devices for

pavement structural evaluation at
network level

= Develop methodologies for enabling use
of devices In pavement management
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Wright County, MN 18-mile loop
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DEVICE ACCURACY &
PRECISION



« Statistically compared device and embedded sensor
deflection-related measurements

« TSD averaged data at 32.8 ft. and RWD at 50.0 ft.
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Overall RWD Accuracy Results
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Precision Comparison
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DEFLECTION INDICES &
NETWORK LEVEL PMS
APPLICATION



Estimates dynamic
responses within
pavement structure
using continuum-based
finite-layer approach

Calibrated using project
sensor / TSDD
measurements

Further calibrated using
strains measured with
MnNROAD sensors

Cell 19




/5 Indices considered with respect to HMA horizontal
strain
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Monte Carlo simulations conducted to confirm
adequacy, applicability and validity of best indices

JULEA-generated database of 15,000 pavement
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Deflection slope index DSI,_,, (difference

between deflections at 4 and 12 inches

from applied load)

= Most appropriate index and recommended for
use in network-level PMS applications

Surface curvature index SCI,, (difference
between deflections at 0 and 12 inches
from applied load)

= Performed nearly as well as DSI,_,,, and
hence could also be considered
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Select deflection index for estimating
structural condition of pavement

Estimate horizontal strains at bottom of
HMA

Adjust estimated strains to standard
temperature

Establish structural adequacy using
temperature corrected strain



RECOMMENDATIONS



Need to take implementation steps from
concept to full development

Need validation/calibration of deflection
Indices and implementation procedures
using field data

Manufacturers should report statistical
Information (mean, std. dev., etc.)

Desirable that averaging be done as part
of analysis and not data collection



Confirming predictive power of deflection
Indices through use of measurements
taken by strain gauges at bottom of HMA
layer during TSDD loadings

Expanding and validating prediction of
subgrade strain to complement horizontal
strains at bottom of HMA layer



Thank you!
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