
Standard Method of Test for 

Preparing and Determining the 

Density of Asphalt Mixture 

Specimens by Means of the 

Superpave Gyratory Compactor 

 

 

AASHTO Designation: T 312-19 

Technical Subcommittee: 2d, Proportioning  
of Asphalt–Aggregate Mixtures 

Release: Group 3 (July) 

 

 

American Association of State Highway and Transportation Officials 
444 North Capitol Street N.W., Suite 249 
Washington, D.C. 20001 

© 2019 by the American Association of State Highway and Transportation Officials. 

All rights reserved. Duplication is a violation of applicable law.

https://www.normsplash.com/AASHTO/172851945/AASHTO-T-312?src=spdf
DKim
Line



TS-2d T 312-1 AASHTO 

Standard Method of Test for 

Preparing and Determining the Density of  

Asphalt Mixture Specimens by Means of the 

Superpave Gyratory Compactor 

AASHTO Designation: T 312-19 

Technical Subcommittee: 2d, Proportioning  
of Asphalt–Aggregate Mixtures 

Release: Group 3 (July)  

1. SCOPE 

1.1. This standard covers the compaction of cylindrical specimens of asphalt mixtures using the 

Superpave gyratory compactor. 

1.2. This standard may involve hazardous materials, operations, and equipment. This standard does 

not purport to address all of the safety concerns associated with its use. It is the responsibility of 

the user of this standard to establish appropriate safety and health practices and determine the 

applicability of regulatory limitations prior to use. 

2. REFERENCED DOCUMENTS 

2.1. AASHTO Standards: 

 M 231, Weighing Devices Used in the Testing of Materials 

 R 30, Mixture Conditioning of Hot Mix Asphalt (HMA) 

 R 35, Superpave Volumetric Design for Asphalt Mixtures 

 R 47, Reducing Samples of Asphalt Mixtures to Testing Size 

 T 166, Bulk Specific Gravity (Gmb) of Compacted Asphalt Mixtures Using Saturated Surface-

Dry Specimens  

 T 168, Sampling Bituminous Paving Mixtures 

 T 209, Theoretical Maximum Specific Gravity (Gmm) and Density of Asphalt Mixtures 

 T 275, Bulk Specific Gravity (Gmb) of Compacted Asphalt Mixtures Using Paraffin-Coated 

Specimens  

 T 316, Viscosity Determination of Asphalt Binder Using Rotational Viscometer 

 T 344, Evaluation of Superpave Gyratory Compactor (SGC) Internal Angle of Gyration Using 

Simulated Loading 

2.2. Other Standards: 

 ANSI/ASME B89.1.6, Measurement of Qualified Plain Internal Diameters for Use as Master 

Rings and Ring Gages 
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TS-2d T 312-2 AASHTO 

 ANSI/ASME B89.4.19, Performance Evaluation of Laser-Based Spherical Coordinate 

Measurement Systems 

 ASME B46.1, Surface Texture (Surface Roughness, Waviness, and Lay) 

3. SIGNIFICANCE AND USE 

3.1. This standard is used to prepare specimens for determining the mechanical and volumetric 

properties of asphalt mixtures. The specimens simulate the density, aggregate orientation, and 

structural characteristics obtained in the actual roadway when proper construction procedure is 

used in the placement of the paving mix. 

3.2. This test method may be used to monitor the density of test specimens during their preparation. It 

may also be used for field control of an asphalt mixture production process. 

4. APPARATUS 

4.1. Superpave Gyratory Compactor—An electrohydraulic or electromechanical compactor with a ram 

and ram heads as described in Section 4.3. The axis of the ram shall be perpendicular to the platen 

of the compactor. The ram shall apply and maintain a pressure of 600 ± 18 kPa perpendicular to 

the cylindrical axis of the specimen during compaction (Note 1). The compactor shall tilt the 

specimen molds at an average internal angle of 20.2 ± 0.35 mrad (1.16 ± 0.02 degrees), 

determined in accordance with T 344. The compactor shall gyrate the specimen molds at a 

rate of 30.0 ± 0.5 gyrations per minute throughout compaction. 

Note 1—This stress calculates to 10 600 ± 310 N total force for 150-mm specimens. 

4.1.1. Specimen Height Measurement and Recording Device—When specimen density is to be 

monitored during compaction, a means shall be provided to continuously measure and record 

the height of the specimen to the nearest 0.1 mm during compaction once per gyration. 

4.1.2. The system may include a connected printer capable of printing test information, such as specimen 

height per gyration. In addition to a printer, the system may include a computer and suitable 

software for data acquisition and reporting. 

4.1.3. The loading system, ram, and pressure indicator shall be capable of providing and measuring a 

constant vertical pressure of 600 ± 60 kPa during the first five gyrations, and 600 ± 18 kPa during 

the remainder of the compaction period. 

4.2. Specimen Molds—Specimen molds shall have steel walls that are at least 7.5 mm thick and are 

hardened to at least a Rockwell hardness of C48. The initial inside finish of the molds shall have a 

root mean square (rms) of 1.60 µm or smoother when measured in accordance with ASME B46.1 

(see Note 2). New molds shall be manufactured to have an inside diameter of 149.90 to 

150.00 mm. The inside diameter of in-service molds shall not exceed 150.2 mm. Molds shall 

be at least 250 mm in length. The inside diameter and length of the molds shall be measured in 

accordance with Annex A. 

Note 2—One source of supply for a surface comparator, which is used to verify the rms value of 

1.60 µm, is GAR Electroforming, Danbury, Connecticut. 

4.3. Ram Heads and End Plates—Ram heads and end plates shall be fabricated from steel with a 

minimum Rockwell hardness of C48. The ram heads shall stay perpendicular to their axis. The 

platen side of each end plate shall be flat and parallel to its face. All ram and end plate faces (the 

sides presented to the specimen) shall be flat to meet the smoothness requirement in Section 4.2 

and shall have a diameter of 149.50 to 149.75 mm. 
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4.4. Thermometers—Armored, glass, or dial-type thermometers with metal stems for determining the 

temperature of aggregates, binder, and HMA between 10 and 232°C. 

4.5. Balance—A balance meeting the requirements of M 231, Class G 5, for determining the mass of 

aggregates, binder, and asphalt mixtures. 

4.6. Oven—An oven, thermostatically controlled to ±3°C, for heating aggregates, binder, asphalt 

mixtures, and equipment as required. The oven shall be capable of maintaining the temperature 

required for mixture conditioning in accordance with R 30. 

4.7. Miscellaneous—Flat-bottom metal pans for heating aggregates, scoop for batching aggregates, 

containers (grill-type tins, beakers, containers for heating asphalt), large mixing spoon or small 

trowel, large spatula, gloves for handling hot equipment, paper disks, mechanical mixer (optional), 

lubricating materials recommended by the compactor manufacturer. 

4.8. Maintenance—In addition to routine maintenance recommended by the manufacturer, check the 

Superpave gyratory compactor’s mechanical components for wear, and perform repair, as 

recommended by the manufacturer. 

5. HAZARDS 

5.1. Use standard safety precautions and protective clothing when handling hot materials and preparing 

test specimens. 

6. STANDARDIZATION 

6.1. Items requiring periodic verification of calibration include the ram pressure, angle of gyration, 

gyration frequency, LVDT (or other means used to continuously record the specimen height), and 

oven temperature. Verification of the mold and platen dimensions and the inside finish of the mold 

are also required. When the computer and software options are used, periodically verify the data-

processing system output using a procedure designed for such purposes. Verification of 

calibration, system standardization, and quality checks may be performed by the manufacturer, 

other agencies providing such services, or in-house personnel. Frequency of verification shall 

follow the manufacturer’s recommendations. 

6.2. The angle of gyration refers to the internal angle (the tilt of the mold with respect to the end plate 

surface within the gyratory mold). The calibration of the internal angle of gyration shall be 

verified in accordance with T 344. 

7. PREPARATION OF APPARATUS 

7.1. Immediately prior to the time when the asphalt mixture is ready for placement in the mold, turn on 

the main power for the compactor for the manufacturer’s required warm-up period. 

7.2. Verify the machine settings are correct for angle, pressure, and number of gyrations. 

7.3. Lubricate any bearing surfaces as needed per the manufacturer’s instructions. 

7.4. When specimen height is to be monitored, the following additional item of preparation is required. 

Immediately prior to the time when the asphalt mixture is ready for placement in the mold, turn on 

the device for measuring and recording the height of the specimen, and verify the readout is in the 

proper units, mm, and the recording device is ready. Prepare the computer, if used, to record the 

height data, and enter the header information for the specimen. 
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