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EXECUTIVE SUMMERY

The purpose of this study was to gain insight into the mechanical behavior of the Ultra Thin Whitetopping (UTW) concrete overlays.
Seveyal finite element models were examined and calibrated based on full scale field testing. Three full scale test tracks of UTW
overlays were used for this purpose. The test tracks were constructed with various design parameters including, overlay thickness, panel
size, and base layers. The three tracks were tested using a moving truck load, where pavement stiffnesses were determined at different
cyclic loadings. For Test Track I, a 4 in. thick UTW was placed on an existing pavement composed of 1.5 in. asphalt pavement and
6 in. concrete base. Test Track II consisted of 3 and 4 in. thick sections. Test Track ITI was built with a 2 in. thick concrete overlay.
Joint spacings ranged from 4 ft. to 6 ft. for Test Tracks I and II, and 3 ft. x 3 ft. to 12 ft. for Test Track III. Fibrillated Polypropylene
fibers were used in Tracks I and II. Monofilament Polyolefin fibers were used in Track IIl. High early strength concrete mixture was
used for all the tracks. The UTW overlays were subjected to approximately 50, 000 (18-kip)Equivalent Single Axle Loads ( ESAL)
using a truck loaded with concrete blocks. The Falling Weight Deflectometer test results showed significant reduction in the surface
deflection which indicted an improvement in the structural capacity of the pavement after the UTW placement. A reduction in the
surface deflection of about 75 percent was experienced at Track I and about 78 percent at Track II. Surface deflection at Track III was
reduced by about 46 percent when UTW was used. Also, frequent condition surveys showed good performance of the three test tracks.
Structural cracking was noticed on Track III with 12ft.x12ft. panel. In general, the encouraging performance of the test tracks was
attributed to the method of UTW preparation and to the performance of the underlaying pavement layers. The same conclusion was
deduced from the analytical modeling. It was found that the reduction of the bond strength, the increase in the panel size, and
reduction of the overlay thicknesses had contributed to the development of the UTW structural cracks, and accordingly jeopardized
the performance of the UTW. Bond strength between the UTW and asphalt layer was essential for the long term performance of the

layer. Based on the Iowa shear test, the shear strength at the UTW asphalt interface should be at least 200 psi. The UTW should be

designed using short joint spacings. Results of this study showed that the preferred joint spacing for 3 and 4 in. thick UTW should be

406 ft. For 2 in. thick UTW the joint spacing should not exceed 4 ft. The effect of fibers on performance of the UTW could not
be determined. Sections using plain concrete and those using fiber concrete performed equally well. A previous study by the principal
investigator, however, showed that plastic fiber did prolong stages I and II of the fatigue life expectancy of concrete beam samples.
This suggested that more truck load repetitions might have been needed to establish the testing results of the concrete samples.
Another practical experience on UTW was gained from the first FDOT project at the Ellaville Truck Weigh Station on I-10 in
Northwest Florida. This rehabilitation project included the placement of UTW on the existing asphalt pavement which had
experienced severe rutting problems. Layer thicknesses for the UTW were 3 in. and 4 in. The joint spacings for the UTW panels were

4 ft. and 5.25 ft. High Early Strength concrete was used in this project. As for the Gainesville test tracks, fibrillated Polypropylene



fibers were included in the concrete for the sections on the west side of the weight platform and plain concrete was used on the east
sections. The joints on the east section were sealed with silicone sealant while the joints in the west section were left unsealed. Falling
Weight Deflectometer (FWD) tests from 60 locations along the length of the traffic lane showed an average decrease in the UTW
surface deflection of about 63 percent. It appeared that the variability in asphalt and UTW thicknesses did not play a major role in the
magnitude of the FWD deflections as was evident from the deflection basin of the UTW. No significant differences were observed in
the FWD deflections in the various UTW sections. Likewise, the panel dimensions did not impact the magnitude of the deflections.
After six months, the FWD tests showed deflections of about 56 percent lower than what they were on the original asphalt layer. This
indicates that the pavement was still acting as a composite element of two bonded layers possessing sufficient support to carry the high
volume of heavy trucks. During a one year period, only 5.5 percent of the 1800 panels in the traffic lane developed cracks. A majority
of the cracks were corner cracks. De-bonding at the UTW/asphalt interface was the most likely cause of the corner cracks. Also, late
sawing of joints was the main contributor to the curling and de-bonding of the corners. To facilitate the estimate of the required
dimensions of an UTW overlay, the principal investigator has developed a software called Florida Department of Transportation (
FDOT) Ultra Thin Whitetopping (FUTW). Parameters needed for the input file were related to the existing pavement layers and to
the anticipated UTW joint spacing and concrete properties. All the calculations for the stresses and strains in concrete and asphalt
respectively could be done internally by the program and when the “Find UTW thickness” button is pressed, the least possible
thickness needed for the UTW is given by the software with the condition that the total concrete and asphalt fatigues should be less
than 100%. Since UTW means thickness with a range between 2 to 4 in., the program starts with a trial thickness of 2 in. and keeps

solving the problem until a satisfactory condition of total fatigue for concrete and asphalt is less than 100% and the result is given.




























































































































































































































































































































































































































































































































































































































































































































































