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Abstract. The present study experimentally determines the length scale parameter in a three-point 

bending foam beam using Modified Couple Stress Theory (MCST). Two approaches are proposed and 

compared, namely the Static Response Method and the Dynamic Response Method, to accurately 

capture size effects using the size-dependent Timoshenko beam theory. The effective bending stiffness 

is obtained experimentally by measuring deflection using the Static Response Method and natural 

frequency using the Dynamic Response Method. The length scale parameter is identified by correlating 

these experimentally obtained values of effective bending stiffness with theoretical predictions from 

size-dependent beam theory relative to the classical formulation for both methods. The results show 

that both static and dynamic approaches provide consistent length scale parameter values that differ by 

<3%, indicating that either method can be reliably employed for its determination. The difference is 

due to small force fluctuations in the Static Response Method. Both test methods across foams of 

different stiffness/density indicate strong microstructural influence; the size-dependent model predicts 

reduced deflection and increased natural frequency. 
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