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SEISMIC TEST METHODOLOGY FOR STRUCTURES

ABSTRACT

In this book, the theories and applications of structural seismic test method are summa-
rized, including four parts as follows.

The first part concerns with the quasi-static test method, which is widely used in re-
search of structural seismic behavior for its low cost and convenience. The loading law and
control procedure in one dimensional test and in bi-dimensional test are discussed in details,
especially the computer control loading method during with many examples is given.

The second part is the shaking table test method. Designs of shaking table, construction
of control system and control method are described. Construction of structural model, test
preparation , data acquisition and analysis for the shaking table test procedure are introduced.

The third part deals with the pseudodynamic test method, which has advantages of both
numerical analysis and quasi-static test. In this part, the pseudodynamic test principal,
general numerical integration and necessary equipment are introduced. Then, the substruc-
ture pseudodynamic test techniques and unconditional stable algorithm are described. Mean-
while, the reliability of pseudodynamic test method is verified by the test results. Finally, the
strategy of how to reduce the test errors is discussed.

The fourth part shows the applications of pseudodynamic test method in study of struc-
tural seismic response. In recent years, pseudodynamic test technology has achieved new de-
velopments in some special fields, such as structure-equipment interaction, multidimensional
and multiple earthquake excitations, soil-structure interaction, and soil layer earthquake re-
sponse. The fast pseudodynamic test and the real-time pseudodynamic test are being put into
practice.

Conclusion and further research topics are in the last chapter.

The structural seismic test methods (quasi-static test, shaking table test and pseudody-
namic test) are introduced by means of theoretical and experimental results in this book. It
is shown that test method is a very efficient approach to study structural seismic response.
Although the test method needs to be improved in some way, it is still the most important
and the most efficient approach to study the seismic response of complex structures nowa-
days.

Any suggestions and comments are welcomed.

Qiu Fawei
July, 1999
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