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Project Description:

The objectives of this pooled fund study are to develop methods for characterizing the elastic
modulus and strength of pavement drainage layers for the Mechanistic-Empirical Pavement
Design Guide (MEPDG), to perform analysis of the stability and failure of the drainage layer in
the pavement structure, and to develop specifications for required minimum porosity for effective
drainage.

Progress this Quarter (Includes meetings, work plan satus, contract status, significant
progress, etc.):

1. Specimen fabrication

More specimens of 6" diameter and 7" height were made by gyratory compactor. The air void
contents of these specimens range from 20% to 32%. All of these specimens were then cored and
cut to be 4" diameter and 6" height, which is the standard size used for strength tests. Until now all
the open graded asphalt stabilized aggregates from Virginia have been used for making
specimens for further testing. The total number of compacted specimens is 30.

2. Bulk specific gravity (Gmb) determination

The bulk specific gravity (Gmb) of the laboratory compacted specimen has been determined both
before and after coring and cutting. Three methods were applied to the specimens to determine the
bulk specific gravity, which are Dimensional method, Parafilm method and Revised SSD method.

3. Data analysis

The data from the bulk specific gravity testing were analyzed and air void content for each
specimen was calculated according to the testing data. Results from the three methods were
compared. It is found that the Gmbs obtained from the three methods are consistent with each
other. In addition, the air void content before and after coring and cutting were compared for all
the specimens. It shows that the air void content dropped by about 3% after coring and cutting for
specimens with 20% to 32% air void content, indicating the peripheral air void contents are even
larger.

4. FEM simulation

The FEM simulation was used to investigate the structural contribution, failure modes as well as
the position effect of the drainage layer. A typical pavement structure with ATPB located under the
base course was set up in the FEM simulation and results were analyzed.
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Anticipated work next quarter:

More specimens with air void content ranging from 20% to 35% will be made with the gyratory
compactor using the asphalt stabilized aggregates from Oklahoma. The loose aggregates from
Oklahoma will be used to produce cement treated permeable material and more specimens will be
made with this material.

The Virginia Test Method-84 will be followed for the permeability testing and the dynamic
modulus testing will also be conducted on the laboratory compacted specimens.

The data acquired from laboratory testing will be analyzed. The relationship between the dynamic
modulus, the permeability and the porosities of ATPB will be investigated.

The structural contribution and location effects of drainage layer will continue to be investigated
and suggestions would be made for selecting the location of drainage layer.

Significant Results:

1. All the specimens have been compacted with the open graded asphalt stabilized aggregates from
Virginia.

2. The bulk specific gravity testing was conducted on all the laboratory compacted specimens. The
results from three different methods were analyzed and compared. The difference between the air
void content before and after coring and cutting was determined to be about 3% for specimens
with air void content ranging from 20% to 32%.

3. FEM simulation was conducted to investigate the structural contribution, failure modes and the
location effect of the drainage layer. Results were analyzed and compared between different
pavement structure and different modulus of the drainage layer.
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Circumstance affecting project or budget. (Please describe any challenges encountered or
anticipated that might affect completion of the project within the time, scope and fiscal
constraints set firth in the agreement, along with recommended solutions to those problems).

No significant problems have been encountered to date. It took more time than expected to
prepare the testing systems for testing.

Potential Implementation:
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