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The primary objective of thisresearch effort isto determineif temper-
aturegradientsaffect theability to usefalling weight deflectometer (FWD)
testing to monitor pavement joint performance and detect voids under
the cornersof thesab. A field investigation was performed at the Min-
nesota Road Research System test facility to meet thisobjective. It was
found that gradientscan havean effect on theresultsof FWD testing for
rigid pavements. Although the load transfer efficiencies measured for
doweled slabswer enot found to be affected by slab temperatureor tem-
perature gradients (even when poor joint performance was exhibited),
load transfer efficienciesmeasured for theundoweled slabsweregreatly
influenced by the presence of a gradient. There even appearsto be a
higher correlation between thegradient present at thetimeof testing and
theaveragetemperatureof theslab for the pavement designsand envi-
ronmental conditions included in this study. Gradients present at the
time of testing also affect the ability to detect voids beneath the slab.
L argepositivegradientsproduced negativevoid parameter s(indicating
that avoid wasnot present), wher easlar ge negative gradientsproduced
large positivevoid parameter s(indicating that avoid waspresent). This
study found that loss of support under the slab could be identified even
when the jointswerelocked if gradientswere not present. On the basis
of thesefindings, it isimportant to deter minethe completetemperature
profile throughout the depth of the dab at the time of testing so that this
information can be consider ed when the deflection data areinterpreted.

With theaging of the highway infrastructure, pavement engineers must
find a reliable means to assess the condition of their pavement net-
works. The most commonly used method to assess the condition of a
portland cement concrete (PCC) pavement is falling weight deflec-
tometer (FWD) testing. FWD testing iscommonly performed to char-
acterize joint performance and to determineif voids are present under
the corners of the dab. Pavement structural design parametersand cli-
matic conditions both affect the pavement response to applied loads
(including FWD test loads). Temperature factors must be considered
from two different perspectives: uniform changes in temperature and
gradientsthat exist through the thickness of thedab. The primary focus
of thisresearch effort isto determineif temperature gradients affect the
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ability to use FWD testing to monitor joint performance and detect
voidsunder thecornersof thedab. A field investigation was performed
at the Minnesota Road Research System (MNROAD) test facility to
meet this objective. A description of the study and adiscussion of the
anaysisare provided following abrief historical review.

HISTORICAL REVIEW

A historical review is provided on previouswork pertaining to char-
acterizing the effects of the slab temperature profile on use of FWD
datato evaluate joint performance and detect voids under the slab.
The method used to quantify joint performance and to detect voids
throughout this study is established also.

Evaluation of Joint Efficiency

Thejoint performance for this study was quantified by dividing the
deflection under theload plate and 152 mm (6 in.) away from thejoint
by the deflection measured 152 mm away from the joint on the
unloaded side (see Equation 1). The load transfer efficiency (LTE)
can be corrected for slab bending by using deflection data collected
at midpanel. The LTE is multiplied by the deflection measured
under theload at midpanel divided by the deflection 305 mm (12in.)
from the center of the applied |oad [see Equations2 and 3 (1)]. The
correction factor accounts for the fact that deflections are being
measured 152 mm away from thejoint and not directly at thejoint.
Khazanovich and Gotlif found the effects of bending to be minimal
except in the case of very low slab stiffness[radius of relative stiff-
nesslessthan 750 mm (30in.)] (2). Theradius of relative stiffness
ranged between 145 cm and 81 cm (57 in. and 32iin.) for this study.
Because of the large rangeintheradius of relative stiffnessvaluesfor
thetest sectionseva uated in thisstudy, acorrection factor for bending
was used when the LTE was calculated (Equation 3).

LTE= {%] x100%

@

where

LTE = deflection LTE (%),
&y = deflection on unloaded side 152 mm away from joint or
crack when testing in wheel path adjacent to joint, and
d, = deflection onloaded side 152 mm away from joint or crack
when testing in wheel path adjacent to joint.
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