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Abstract:

Recent near-field earthquakes. such as Northridge, Kobe, Chi-Chi, and Turkey (Koceili
and Izmit) earthquakes, have resulted in severe damages to civil infrastructures, in addition 10
loss of lives. Hence, the mitigation of damages to urban areas due to near-field earthquakes is
an important subject with significant social and economical impact.

The strong ground motions from near-field earthquakes are characterized by high peak
acceleration and a pulse type large amplitude velocity as well as a large displacement. Such
kind of motions show strong directivity effects which makes fault normal component much
larger than fault parallel component.

This paper focuses on the third generation benchmark control problems for nonlinear
buildings against near-field earthquake. The benchmark study focuses on three typical steel
structures, 3-, 9-, and 20-story buildings.

A bilinear hysteretic model is used to model the nonlinear behavior of structures. In this
paper, the application of the active control scheme on the 3-, 9-, and 20-story benchmark
buildings is investigated, where the control algorithm is achieved by a neural network
controller. A neuro controller is trained based on a reduced-order linear design model, and
then it is used to control a nonlincar evaluation model. In training the controller, a sensitivity
evaluation scheme is used and weights are updated by minimizing a cost function. Absolute
accelerations directly measured from sensors are used as the feedback signals for the
controller. Not only is the current step acceleration, but delay signals of sensor readings, used
to enhance the training capability. The performance of the controller is validated through the
computer simulation on MATLAB.

The Newmark- method, is used to solve the incremental equations of motion.

In order to evaluate proposed control strategies, seven near-field records are selected. The
evaluation criteria are divided into four categories: building responses, building damage,
control devices, and control strategy requirements.

Keywords:
Near-tield earthquakes , sensor , Core , Newmark-f method , building responses , building
damage , control devices , control strategy requirements.



