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ABSTRACT 

This paper presents a review of the full-scale experimental studies of soil-structure interaction. It 
briefly reviews the early research on soil-structure interaction, starting from the 193 Os, the studies of the 
Hollywood Storage Building in the U.S. (the first structure in California where earthquake strong motion 
was recorded in 1933), selected research on soil-structure interaction and full-scale testing from the 1970s 
to present, and experimental work on large model tests. It also presents examples of full-scale tests in 
actual structures, and an analysis of the trends in full-scale experimental studies of soil-structure 
interaction via the number of published journal and conference papers. It is concluded that monitoring of 
earthquake response in and around buildings and comprehensive full-scale tests of structures are the best 
experimental methods for investigating scil-structure interaction, because they are most complete, the 
boundary conditions are satisfied exactly, and the problems related to scaling and similarity laws are 
eliminated. 
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INTRODUCTION 

Soil-structure interaction is a collection of phenomena in the response of structures caused by the 
flexibility of the foundation soils, as well as in the response of soils caused by the presence of structures. 
In general, it lengthens the apparent system period, increases the relative contribution of the rocking 
component of ground motion to the total response, and usually reduces the maximum base shear 
(Todorovska and Trifunac, 1990a, 1991, 1992a, 1992b, 1993; Gupta and Trifunac, 1991). This reduction 
results from the scattering of the incident waves from the foundation, and from radiation of the structural 
vibration energy into the soil. When the soil surrounding the foundation experiences small to moderate 
levels of non-linear response, the soil-structure interaction can lead to significant absorption of the 
incident wave energy, thus reducing the available energy to excite the structure (Trifunac et al., 2001a). 

The simplest soil-structure interaction models are those in which the structure is supported by a rigid 
foundation (Abdel-Ghaffar and Trifunac, 1977; Werner et al., 1977, 1979). These models require only six 
additional degrees-of-freedom (three translations and three rotations), but may be too simple for practical 
applications. Models with flexible foundations are rare (Iguchi and Luco, 1982; Hayir et al., 2001; 
Liou and Huang, 1994; Todorovska et al., 2001a, 2001b; Trifunac and Todorovska, 1999c; Wong et al., 
1977) and difficult to validate against data (Trifunac et aI., 1999). 

Recorded strong motion in structures indicates that destructive shaking is often accompanied by non­
linear response of the foundation soils (Luco et al., 1986; Trifunac and Todorovska, 1998; Trifunac et al., 
1999, 2001b, 2001c), and that the time-dependent changes of the apparent frequencies of the response are 
often due to significant contribution of soil-structure interaction (Udwadia and Trifunac, 1974). 

Contributions to the subject of soil-structure interaction have been reviewed on numerous occasions, 
during conferences devoted specifically to this subject (e.g., International Symposium on Soil-Structure 
Interaction, 1977), symposia following World Conferences on Earthquake Engineering (Ergunay and 
Erdik, 1981), and workshops (Celebi and Okawa, 1999). The subject has been reviewed in specialized 
reports (Luco, 1980) and researched in numerous doctor"l dissertations (e.g., Merritt, 1953; Luco, 1969a; 
Lee, 1979), ;:md books (Wolf, 1985, 1994). 






















































