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Background - Motivation 

 Dynamic E-modulus (E*) and thickness of pavement layers are 

the most important parameters against plastic deformations 

and fatigue cracks. 

Conventional quality control 

based on core samples 
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Background – Asphalt Mastercurve 

 A mastercurve is used to describe the dynamic E-modulus (E*) as 
a function of frequency (f) and temperature (T). 
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Seismic Non-destructive quality control  

Design mastercurve  

Seismic laboratory testing  
  Seismic field testing  
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• Dynamic E-modulus  (E*) 

• Geometry (L,D) 

• Weight (m) 

 Resonance frequency (f) 

f1 

Seismic laboratory testing 
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Seismic laboratory testing 

fd1 fd2 

Results from 3 polymer modified samples: 1A, 1B, 1C 
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Seismic field testing 

Design and laboratory testing gives an acceptable range for non-

destructive quality control in the field at any temperature.   
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Seismic field testing 

Non-contact surface wave testing in the field 

Prototype rolling array with automatic impact source 
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Seismic field testing 

Example from repeatability test on concrete slab 
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Summary 

 Future quality control of asphalt layers needs to be directly 

linked to the dynamic modulus (E*) mastercurve used in 

design. 

 

 Laboratory resonance frequency testing is a simple and cost 

effective method to measure E* on arbitrary sized asphalt 

samples (high frequency mastercurve). 

 

 Non-destructive seismic field testing can measure E* on-the-fly 

using a rolling non-contact microphone array. 


