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Asphalt Pavement Thermal Testing System (TSRST)

Optimise Low Temperature Performance of 
Asphaltic Concrete Mixtures.

Complies with AASHTO TP10 and prEN 12697-46

CRT-APTTS
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BRIEF INTRODUCTION

The OEM-Cooper Thermal Stress Restrained Specimen Tess (TSRST) is used to determine the low-
temperature cracking susceptibility of asphalt concrete. In the early 1990s the TSRST was developed by 
OEM with Oregon State University (OSU) as part of the Strategic Highway Research Program in the USA. 
The test method became AASHTO TP10. 

More recently the TSRST test has been included as one of the tests within prEN12697-46. OEM-Cooper have 
developed the TSRST to perform tests included in this standard. Now as a multipurpose low temperature 
testing machine the TSRST has been renamed the Asphalt Pavement Thermal Testing System (APTTS)

With over 20 years of experience, and as the original developers of the TSRST OEM-Cooper are the 
recognised word experts in the �eld.

In the uniaxial tension stress test (UTST), a specimen is pulled with a 
constant strain rate at constant temperature until failure. Results of the 
UTST are the maximum stress (tensile strength) b t(T) and the corresponding 
tensile failure strain   e failure(T) at the test temperature T (figure 1). 

In the thermal stress restrained specimen test (TSRST), a specimen, which 
length is held constant, is subjected to a temperature decrease with constant 
temperature rate. Due to the prohibited thermal shrinkage, cryogenic stress 
is built up in the specimen. The results are the progression of the cryogenic 
stress over the temperature scry(T) and the failure stress scry, failure at the 
failure temperature Tfailure (figure 2)

In the relaxation test (RT), the specimen is subjected to a spontaneous 
strain e, which is held on constant level. The decrease of tension stress by 
relaxation over the testing time is monitored. The results are the time of 
relaxation trel and the remaining tension stress srem after the test ended 
(figure 3). 

In the tensile creep test (TCT), the specimen is subjected to a constant 
tension stress s at a constant temperature T. The progression of the strain 
e is measured. After a given time, the stress is withdrawn. Rheological 
parameters describing the elastic and viscous properties of the asphalt can 
be determined by interpreting the strain measurements (figure 4). 

KEY FEATURES

•  Cool or heat an asphaltic concrete specimen at a constant 
rate or hold a constant temperature 

•  Simulate actual field conditions with user programmable 
temperature profiles

•  Perform cyclic temperature testing 
•  Minimises radial and/or transverse forces with dual clevis 

and rod end assemblies       

STANDARDS

•   AASHTO TP10      
- Thermal Stress Restrained Specimen Test (TSRST)

•  prEN 12697 46     
- Uniaxial Tension Stress Test (UTST)   
- Thermal Stress Restrained                           
Specimen Test (TSRST)    
- Relaxation Test (RT)     
- Tensile Creep Test (TCT)

KEY USES

•   Determines the failure characteristics of 
Asphaltic Concrete (AC) specimens when 
cooled below freezing according to a user 
defined temperature profile.

•   Evaluates low temperature performance of 
field cores from existing roads.

•   Test laboratory compacted cores of new or 
experimental mixes.

•   Demonstrates the effects on low temperature 
performance of modified binders and from 
adding modified to standard binders
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SPECIFICATIONS

Spécimen dimensions
Prismatic
Cylindrical

40 x 40 x 160 - 60 x 60 x 250 mm
Ø 40 x 160 - Ø 60 x 250 mm

Temperature -50 °C to +50 °C

Force 22.5kN max

Screw Jack travel     ±150 mm

Transducers
Displacement (AASHTO TP10)
Range
Resolution
Accuracy

±0.5 mm
0.05 µm
±0.1% Full Scale

Transducers
Displacement (prEN12697-46)
Range
Resolution
Accuracy

±2.5 mm
<0.05 µm
±0.1% Full Scale

Transducers
Load
Range
Resolution
Accuracy

22.5 kN
0.5 N
±0.1% Full Scale

Transducers
Temperature
Range
Resolution
Accuracy

-70 °C to + 180 °C
0.1 °C
0.3 °C

Cooling agent          Liquid nitrogen (LN2) or air chiller

EQUIPMENT

A stepper-motor driven screw-jack applies tensile strain or maintains the specimen in a 
static position.
Two or four Linear Variable Differential Transformers (LVDTs) monitor changes in the length 
of the specimen, while the load cell monitors the tensile load. Spring-loaded guide rods 
mounted between the upper and lower platens minimize unwanted tensile stress due to 
gravity. Two or four Resistance Temperature Devices (RTDs), are used to monitor air or 
specimen temperature. An environmental cabinet RTD senses the enclosure temperature.

TESTING

Position the prepared asphaltic concrete specimen perpendicular and central to the platens 
using the Specimen Alignment Stand. Epoxy the specimen ends to both platens. Place the 
specimen in the environmental cabinet, attach the transducers and adjust the LVDTs, run 
the required test procedure. On completion of the required test period, or at test failure the 
APTTS software will stop the test and adjust the cabinet temperature as required.
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Accessories
Accessories are not included in the price of the main device and may be purchased 
separately if required.

CRT-APTTS-T0073
Stand, Specimen Alignment (recommended 1)

CRT-APTTS-T0074
Fixture, Calibration; 5000 lbf

CRT-APTTS-T0174
Fixture, Calibration, 2250 lbf2 / 3348kgm2 (recommended 1)

CRT-APTTS-T0030
Platen, Specimen (recommended 10)

CRT-APTTS-T0075
Assembly, Alignment Rod (recommended 6)

CRT-APTTS-T0076
Proof Test Assembly (recommended 1)

Calibration & Maintenance
Calibration, Annual Service and Maintenance Contracts are available for this device. Please enquire for 
further details. 

Note: This is a precision piece of testing equipment. It should be checked by a trained engineer annually.

SOFTWARE

The APTTS software controls your test, logs data, plots the data points and produces graphs. 

AASHTO TP10




