PAVEMENT VARIABILITY

STUDY




Objectives

possibility of using pavement layer
stiffness (with Geo-Gauge or other)
as a specification, in lieu of density,
In pavement construction
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Question: Which road is better?
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Objective (cont’d)

e If pavement structural integrity can be
reflected by pavement stiffness

e the potential use of pavement stiffness as
QA/QC in pavement construction

o the effect of pavement structural
variability on pavement long term
performance and reliability evaluations
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OECD DIVINE PROJECT

determine Iif initial structural capacity
differences between the two test
pavement paths influence pavement
performance in addition to that
damage caused by dynamic loading
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- At Construction

Unit Deflection (mm/MPa)
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FWD Surface Deflection at Construction and at 20k,

Inner Track
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Initial Structural Capacity
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Variations Defining Performance
at Different Repetitions

e Surface profile
e Rut depth

e Cracking
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Performance at Different Repetitions

Flalefa (nlan)) fron) 240 ,¢eg b/ 00 3¢

Inner 7 No Change
Outer 13 (~80% more) No Change

(Standard Deviation: 3 ~ 4 mm)
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Performance at Different Repetitions (cont’d)

Mean STD

Inner 9.2 1.07
Outer 8.1 1.36 (27% more)

(Standard Deviation: 1 ~ 2 mm)
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Performance at Different Repetitions (cont’d)
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Mean STD

Inner 1.168 1.027
Outer 1.143 1.188 (16% more)

(Standard Deviation: 0.5 ~ 1 m)
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Performance at Different Repetitions (cont’d)

track due to dynamic loading

e Only static loading affects mean
elevation or rutting
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Cross Correlation
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Load Repetition (x1000)

Cross Correlation between FWD Surface Deflection at 20k
and Rut Depth
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Cross Correlation between FWD Surface Deflection at 20k
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RELIABILITY

performance of a system for a
specified period of time.
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Probability Distribution of Capacity and Demand
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Reliability Index B of Safety Margin S
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Eor'normally distributed Canda
constant D, then
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Effect of Correlation between H,. and E,. on
Reliability Index
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Effect of Correlation between E,.and P,, and
between H,. and P, , on Reliability Index
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SUMMARY AND CONCLUSIONS

pavement performance

e Dynamic vehicle load affects
pavement roughness

e Variation and correlation affect
pavement reliability
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(A detailed work plan will be Prepared)
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Needed Facilities and Equipment

SEANIIMIMUMSLO00NNLONE
constructed, cutiand-filled
pavement section

o Deflection, stiffness, density and
profiling measurement equipment
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Data to Be Collected
DUnngsravenient ijsff ucfjwj

l.)( gN D)ranc other
stressystrainisurrogate

meastiréments
—Temperature and moisture
— Laboratory material property tests
— Surface profile
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Data to Be Collected (continued)

AlterPavementConsuuction
S pPavement sukiace profile

— Pavement surface
deflection/stiffness

—Trafficiand pavement
performance data
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Analysis Methodologies

LaVERSUiinESSIanuNmouuius
HELERMIation

Suauisticalianal

Statisticalland correlation analysesiof;
significant variables

Pavement performance grediction using
mechanical model VESY

Pavement reliability analysis

Economlc life cost analysis (future)
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Layer Stiffness and Modulus

SRV easliredianuicalcilateuNayer;

SUTTNESS

soheprncipieoiodemarkito
transtorm n differentiayersitora
single equivalent layerfor modulus
determination (using FWD center

deflection)

" Federal Highway Administration
U Truck Pavement Interaction




Formula - Stiffness
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Formula- Modulus
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Analyses - Effort Level I

SR A LdNPIOCESSING

asiayerand|
jayermoduli

s Variation analysisiterdefine initial
pavement structural capacity

o Data comparison: FWD, GG, ND, and

other data
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Analyses- Effort Level Il

Do) rlo) ' \ DA\

structurallmeasurements

o Prediction of pavement
performance
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Analyses- Effort Level III

LEVEIMANETTORNI UISE

e Cross correlation analysision
pavement performance

o Reliability analysis of pavement
performance
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Analyses- Effort Level IV

s llife cycle cost anaIyS|s
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