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ABSTRACT 

Experimental dynamic substructuring plays a significant role in the field of structural dynamics. It 
allows for simulating the dynamic response of structural systems, which are too large or complex to be 
tested as a whole, by combining Numerical and Physical Substructures (NSs and PSs). Three 
substructuring methods are considered in this paper: i) Frequency Based Substructuring (FBS) 
techniques [1], that typically operate offline and rely on the concept of transfer function; Impulse 
Based Substructuring (IBS) methods [2] which have been recently proposed for time domain, they 
also operate offline and gather information about PSs through related impulse response functions-; iii) 
Hybrid Simulation (HS) that is an online technique where force feedbacks from both NSs and PSs 
enter in a time integration loop that determines the global system displacement response for each time 
step [3]. 
All three techniques require measurements on PSs, which involve uncertainties, i.e. systematic and 
random errors. Systematic errors result from a bias in the experimental design, such that repeated 
measurements are always too high or low. Random errors result from random influences on the 
measurement environment and round off errors in the A/D conversion, and can be quantified through 
repeated measurements. This paper focuses on the propagation of such uncertainties, and particularly, 
how they may magnify in the dynamic substructuring assembly process depending on the choice of 
coupling algorithms. A comprehensive set of state-of-art coupling methods, FBS, IBS and HS, are 
compared and both bias and variance of the assembled system response is chosen as a measure to 
determine the robustness of each coupling algorithm. First, theoretical performances are derived using 
purely numerical examples. Then, the same comparative study is extended to a three degree-of-
freedom linear experimental benchmark system PS. 
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