UPDATE

Concrete Pavement Research & Technology

LONG TERM PAVEMENT PERFORMANCE STUDY
SHOWS THE EFFECTS OF SEALED VS. UNSEALED JOINTS

Despite the conventional wisdom concerning the need to keep concrete pavement joints well-
sealed, previous studies on the subject have not demonstrated that plain concrete pavement
with sealed joints and plain concrete pavement with unsealed joints perform differently in terms
of spalling, faulting, deflections, or roughness (International Roughness Index - IRI). ACPA
encouragement of research on the benefit of sealing joints has led to new findings.

NCHRP Project 20-50(2) was supported by ACPA National Staff and was conducted to
compare the performance of plain concrete pavement designed and constructed with unsealed
joints to that of plain concrete pavement with sealed joints using Long Term Pavement
Performance (LTPP) data. There were just five LTPP sites suitable for this analysis: the SPS-4
sites in Arizona, Colorado, and Utah (see back of page for locations and data). These sites are
all located in the dry western region of the United States. For this reason, it would be unwise to
extrapolate the results of this analysis to other regions of the country which receive more
precipitation. Nonetheless, it is expected that the analysis methods from this study may serve
as useful examples for future analyses of other sealed-versus-unsealed joint experiments.

The analyses conducted in the study do not indicate that unsealed joints are any more likely to
develop joint spalling than sealed joints. The narrow unsealed-joint test sections did, in general,
exhibit more faulting and higher rates of IRl increase than most other treatment groups.
However, the same is true of one particular sealed-joint group: 9-mm (3/8-in.) silicone-sealed
joint group. It would thus be inaccurate to conclude that the unsealed-joint treatment resulted in
more faulting and roughness than the sealed-joint treatments. It is important to note that in
every case, the ranking of the different joint treatment groups with respect to roughness was no
different after several years of service than it was in the first year after construction.

The narrow unsealed-joint test sections have exhibited better deflection load transfer and other
joint deflection responses than the sealed-joint test sections. At some sites, the unsealed-joint
test sections exhibited higher total deflections (loaded plus unloaded sides of the joint) than the
sealed-joint groups. However, it is not concluded on the basis of these analysis results that
higher total joint deflection is correlated to higher faulting and IR, because, for one thing, it
would not explain the higher faulting and IRl in the 9-mm (3/8-in.) silicone-sealed test sections.

It should also be kept in mind that at three of the five sites, the sealed-joint test sections have
moderate to severe joint seal damage. The condition of the sealant in the sealed-joint test
sections is mainly a factor that should be considered in future analyses of the longer-term
performance of the pavements at these five sites, as well as analyses of sealed-versus-
unsealed joint experiments in other climates.

This summary of findings was obtained from the NCHRP Project 20-50(2) final report, “LTPP Data Analysis: Relative Performance
of Sealed versus Unsealed Joints,” by Kathleen Hall and James Crovetti, January 2001.
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