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1- Rutting
2- Permanent Deformation
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1- Destructive
2- Nuclear Density Gauge
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5- Pavement Quality Indicator
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1- Bulk Specific Gravity
2- Hot Mix Asphalt

3- Saturated Surface Dry
4- Corelok method
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1- Normal Method
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Abstract:

One of the most applicable methods to control the quality of performed pavements is to measure
asphalt concrete and granular layers densities. Determining asphalt mixture density while compaction
and after finishing it, is important from compaction ratio and project accomplishment time aspects.
The most common and precise method of measuring asphalt mixture density in situ is using cores. It is
done by coring from asphalt mixture and performing density test on these samples in laboratory. The
problem with this method is being destructive, expensive and results cannot be validated by repeating
the test for a specific point while a lot of time is needed for a full project. The last problem makes it
impossible to recognize bad compaction condition of layer and perform modifications on time.

Using nondestructive density determination tests turned popular so much in recent years. These
tests don’t destroy pavement, are less expansive than core method and are repeatable since can be used
in a specific point for several times. Nondestructive test are divided to nuclear and non-nuclear tests.
Nuclear device is used to determine density and moisture content in site based on ASTM D2922 —
D3017 which is rapid and nondestructive. Gamma ray and Neutron particles are used in this device for
determining density and moisture content respectively. On the other hand, radioactive substances
which are radiated from these devices are the most important problem with them. Non-Nuclear NDT
devices has the advantages of nuclear instruments while hasn’t the noticed problem.

In this research electromagnetic PQI301 and nuclear Troxler HS-5001EZ device is evaluated in the
field. Firstly the devices were calibrated and after that, 60 points in Tehran-Pardis freeway were
selected in a lane with 3.65 width and at a spacing of 7 meters, each section divided to 6 parts and 10
sections were chosen totally. Both nuclear and nonnuclear devised were used for determining density
of each point and for each group, one core were excavated and density were measured too. For
granular layers, a detour for Latian Dam Road was selected and density determination were performed
by sand bottle method and nuclear device.

SPSS software was used to analyze the results of study. It was concluded PQI is useful in
determining asphalt layer density, while nuclear device isn’t appropriate in measuring asphalt mixture
density and it is convenience in determining granular layers density. It should be noted PQI is a good
device to determine points with low compaction, even in pavement edges. Since density in edge of
roller path is less than this parameter exactly under roller, quality control points should be selected not
from edge points, otherwise the results contain a considerable error.

Keywords: Density Determination, Core, Nuclear and Nonnuclear NDT methods
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