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ABSTRACT

Advances in nondestructive testing and intelligent construction technologies have enabled
faster and more spatially extensive assessment of asphalt pavement quality. However,
measurement capability does not necessarily indicate a technology’s readiness for quality
assurance and acceptance. This analytical review examines selected technologies from process
control to acceptance, focusing on density, compaction uniformity, and thermal conditions
affecting asphalt placement and compaction. Scientific literature, technical reports, standards,
technical specifications, and contractual documents were reviewed. Three technologies were
evaluated in terms of measured response, relationship to an acceptance quality characteristic,
validation, reliability, and acceptance readiness: the dielectric profiling system (DPS) based on
ground penetrating radar (GPR), intelligent compaction, and thermal profiling systems mounted
on pavers. The findings indicate that DPS offers a more direct pathway toward density-related
acceptance because its calibrated output can be expressed as density or air void content.
Nevertheless, its application requires calibration and validation tailored to project conditions.
Intelligent compaction is more applicable to controlling roller coverage and compaction
uniformity, whereas thermal profiling is better suited to monitoring thermal uniformity and
identifying areas susceptible to thermal segregation. Iranian specifications establish a lot and
sublot structure and a mechanism for calculating pay factors, but no validated procedure exists
for incorporating continuous data from these technologies into acceptance decisions.
Accordingly, a framework comprising six stages is proposed: defining the quality characteristic
and decision objective, validating the measurement, conducting pilot and shadow
implementation, establishing verification procedures, incorporating data into acceptance
decisions, and developing contractual provisions for phased implementation.

Keywords: Acceptance, Asphalt Pavement Compaction, Nondestructive Testing,
Quality Assurance, Quality Control
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