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Abstract

The research advancement with regard to large scale shaking table model tests and dynamic
analysis of CFRD, obtained in a special program sponsored by The State Ninth-Five Science
and Technology Plan, namely Large-scale Shaking Table Tests and Dynamic Analysis on CFRD
in Strong Seismic Area, is presented in this book. Based on soil static and dynamic properties,
the similitude rules of shaking table model test of CFRD are preliminarily established. A lot of
shaking table model tests is conducted with an advanced large-scale 3 -~ D shaking table, to in-
vestigate the dynamic characteristics and seismic response behaviors of the model dams of a
CFRD, in the design of which some factors affecting the testing results are taken into account.
The test results can be used to examine and improve the dynamic analysis methods. The equiv-
alent linear analysis method is examined and improved by computing the seismic response of
model dam according to the model test data. A 3 - D authentic nonlinear effective stress analysis
method for seismic response of CFRD is developed, in which both residual shear strain and
residual volumetric strain are considered. With the authentic nonlinear method, the earth-
quake-induced permanent deformation, possibility of crack, slope stability and liquefaction po-
tential can be evaluated directly. The seismic analysis of two CFRD projects is performed with
these verified methods, and the effective earthquake protective measures for these dams are pro-
posed.

This book comprises nine chapters. Chapter 1 gives an overall review on the research state
and development of shaking table model test and dynamic analysis of CFRD. Chapter 2 intro-
duces the similitude rules, test methods and technology of shaking table model test of CFRD.
Chapter 3 describes the dynamic characteristics of model dams. Chapter 4 introduces the seis-
mic response behaviors of model dams, such as acceleration, stress, strain and earthquake-in-
duced permanent deformation. Chapter 5 introduces the comparison, verification and improve-
ment of equivalent linear analysis method according to the model test data. Chapter 6 intro-
duces the application of equivalent linear analysis method in seismic analysis and safety evalua-
tion of Heiquan CFRD Project, located in Qinghai province of China. Chapter 7 presents the
development and verification of a 3 - D authentic nonlinear effective stress seismic response
analysis method of CFRD. Chapter 8 introduces the application of the authentic nonlinear effec-
tive stress method in seismic response analysis and safety evaluation of Zipingpu CFRD project,
located in Sichuan province of China. Chapter 9 summarizes the advancement and problems for
further research.
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