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1. SCOPE

1.1. This test method describes a procedure for testing the rutting and moisture-susceptibility of asphalt
mixture pavement samples in the Hamburg Wheel-Tracking Device.

1.2. The method describes the testing of a submerged, compacted asphalt mixture in a reciprocating
rolling-wheel device. This test provides information about the rate of permanent deformation from
a moving, concentrated load. A laboratory compactor has been designed to prepare slab
specimens. Also, the Superpave Gyratory Compactor (SGC) has been designed to compact
specimens in the laboratory. Alternatively, field cores having a diameter of 150 mm (6 in.),
250 mm (10 in.), or 300 mm (12 in.), or saw-cut slab specimens may be tested.

1.3. The test method is used to determine the premature failure susceptibility of asphalt mixture due to
weakness in the aggregate structure, inadequate binder stiffness, or moisture damage. This test
method measures the rut depth and number of passes to failure.

1.4. This test method measures the potential for moisture damage effects because the specimens are
submerged in temperature-controlled water during loading.

1.5. 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:
 R 30, Mixture Conditioning of Hot Mix Asphalt (HMA)
 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 Hot Mix Asphalt (HMA)
 T 269, Percent Air Voids in Compacted Dense and Open Asphalt Mixtures
 T 312, Preparing and Determining the Density of Asphalt Mixture Specimens by Means of the

Superpave Gyratory Compactor 
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2.2. 

2.3. 

ASTM Standards: 
 D6027, Standard Test Method for Calibrating Linear Displacement Transducers for 

Geotechnical Purposes, Method A 
 D8079, Standard Practice for Preparation of Compacted Slab Asphalt Mix Samples Using a 

Segmented Rolling Compactor 

NCHRP Study: 
 NCHRP Report Web-Only Document 219 (NCHRP Project 20-07/Task 361) “Hamburg 

Wheel-Track Test Equipment Requirements and Improvements to AASHTO T 324,” issued 
September 2015. 

3. SIGNIFICANCE AND USE

3.1. This test measures the rutting and moisture susceptibility of an asphalt mixture specimen.

4. SUMMARY OF METHOD

4.1. A laboratory-compacted specimen of asphalt mixture, a saw-cut slab specimen, or a core taken
from a compacted pavement is repetitively loaded using a reciprocating steel wheel. The specimen
is submerged in a temperature-controlled water bath at a temperature specified by the agency. The
deformation of the specimen, caused by the wheel loading, is measured.

4.2. The impression is plotted as a function of the number of wheel passes. An abrupt increase in the
rate of deformation may coincide with stripping of the asphalt binder from the aggregate in the
asphalt mixture specimen.

5. APPARATUS

5.1. Hamburg Wheel-Tracking Device—An electrically powered machine capable of moving a 203.2 ±
2.0-mm (8 ± 0.08-in.) diameter, 47 ± 0.5-mm (1.85 ± 0.02-in.) wide steel wheel over the center (x
and y axes) of the test specimen. The load on the wheel is 703 ± 4.5 N (158.0 ± 1.0 lb). The wheel
reciprocates over the specimen, with the position varying sinusoidally over time. A maximum
level of deviation from a perfectly sinusoidal wave is defined through the root-mean square error
(RMSE), which is calculated as follows:

2

RMSE ie
n

= ∑  (1) 

where: 
ei = deviation from a pure sinusoidal curve, and 
n = number of data points. 

The maximum allowable deviation from a sinusoidal wave through the entire track length is set at 
an RMSE of 2.54 mm (0.1 in.) unless otherwise specified by the agency. The wheel makes 52 ± 2 
passes across the specimen per minute. The maximum speed of the wheel, reached at the midpoint 
of the specimen, is 0.305 ± 0.02 m/s (1 ± 0.066 ft/s). 

Note 1—Follow the NCHRP Report or available devices in the market meeting the relevant 
requirements as proposed in the NCHRP Report to verify the sinusoidal wave requirement of the 
Hamburg wheel tracking device. 
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