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Introduction 
Plaque developing in a coronary artery pro-
duces turbulent flow downstream and wall 
shear stresses varying at a frequency around 
1kHz. These give rise to low amplitude acous-
tic shear waves which propagate through the 
chest and can be measured by skin sensors. 
This acoustic surface signature may provide a 
cheap non-invasive means of diagnosing arte-
rial disease. We report here measurements of 
the propagation of 1-D free oscillations in-
duced in gel specimens following the sudden 
release of shear or compressive stresses and the 
results of preliminary experiments in which 2-
D forced oscillations are induced in the gel by 
an electro mechanical vibrator. At the same 
time we are writing direct and inverse solver 
software to simulate the response of the gel to 
the shear waves. This mathematical loop 
makes it possible to characterise the source 
given the signal and to compare material data 
with predicted values. 
 

Methods 
Cylindrical specimens of water based agar gel 
(3% agarose, length and diameter 54 mm) were 
mounted in one of two conformations, figure 1. 

  
Figure 1: Left: gel supported at bottom and com-
pressed axially by load below, acting on the top 
cap. Right: gel supported at sides and subjected to 
shear stress by load acting along central axis. 
1-D free oscillations, produced by rapidly re-
leasing the load, were measured with an optical 
displacement transducer, rigidly fixed to the 
central rod. 2-D forced oscillations were pro-
duced by shearing the gel with a bead attached 
to an electromechanical vibrator at frequencies 

of 250-1500 Hz and amplitude between 10 and 
50 µm. Displacement at the gel surface was 
mapped by tracking the movement of car-
borundum particles attached to the surface, 
with a high speed CCD camera.  
 

Results 
On releasing the shearing load, free damped 
oscillations were seen with a characteristic fre-
quency of 70Hz and t1/2 of around 0.05s 
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Figure 2. Free shearing oscillations of cylindrical 
gel specimen on release of a 264g load at t = 0.95s. 
Forced oscillations produced predominantly vertical 
movement at the gel surface. Amplitude modulation 
at around 40Hz, probably due to resonance in the 
gel, was also observed. (Figure 3). 

 
Figure 3. Surface oscillations of agar gel produced 
by excitation (10µm amplitude) of central bead at a 
frequency of 750Hz. 
 

Conclusions 
The methods described above provide inter-
nally consistent and repeatable data, forming a 
reliable experimental basis for the next steps of 
the project in which the computational results 
will be compared with experimental observa-
tions on progressively more realistic represen-
tations of the chest. 
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