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Abstract

The static and dynamic analysis of the structure-foundation-soil

interaction system of tall building structures, and the influence field of

large bridge structures under moving load were studied and analyzed,

Based on multi-dimensional model, in the elastic extent by means of

ODE (Ordinary Differential Equation) Solver in the book. The fruitful

achievement was obtained. The principal creative works are as follows:

The various equivalent stiffness equations of the semi-infinite
elastic subgrade, corresponding to the varicus deformations, were
deduced by virtue of energy equivalence principle. By using these
equations, the interactions between the subgrade and foundation
would be easily determined quantitatively. A semi-analytical
approach for the analysis of tall building structures based on the
interaction system consisting of the subgrade and the foundation
and the super structure was then developed.

Using semi-analytical method based on ODE Solver successfully
solved the problem of steady-state response for super tall building
structures under multi-direction deterministic dynamic loads. A
reasonable conclusion was also obtained from the result of a
computed example. It is that the response of the structure system
would get hundreds times step-increment when the frequency of
the excitation load is very close to the natural frequency of the
structure system.

How to establish the semi-analytical principle and approach of
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time history analysis, about tall building structure based on
multi-dimensional model of the system consisting of the subgrade
and the foundation and the super structure, was researched in
elastic extent. The method would convert the time history problem
into a succession of ordinary differential equation boundary
problems. Then the dynamic responses of tall building structures
subjected to multi-direction nondeterministic seismic loads could
be computed by ODE Solver.

© A semi-analytical method to calculate the influence fields of large
bridge structures based on ODE Solver was formulated. Therefore,
the necessary and useful tools were provided for the analysis of-
bridge structures under moving loads. Some stress and reaction
influence fields of a suspension bridge were computed, and some

practical and satisfactory results were obtained.

Key words: tall building structures, large bridge structures,
semi-analytical analysis, influence fields, structure dynamic-load
response, soil-foundation-superstructure interactions of tall-building
structures
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