系统动力学仿真与实践
Simulation and Practice of System Dynamics
教学目的
本课程的目的是向初步接触结构动力学的学习者介绍基础的振动理论。通过学习该课程，学生可初步掌握单、多自由度系统振动的特点、以及分析这些振动可采用的常规方法及其原理依据，掌握该领域常用英文词汇，并学习计算机编程，对具体振动问题进行数值仿真与分析。

Teaching Objectives
The objective of this course is to introduce the basic vibration theory to students who start to learn structural dynamics. Through the study of this course, students will primarily understand the characteristics of vibrations of single and multiple degree of freedom systems, master the conventional methods and their theoretical basis to analyze the system vibrations, get familiar with frequently-used English terminology in this field, and learn computer programming to conduct numerical simulation and analysis of specific vibration problems.
课程内容介绍
课程从单自由度的振动方程出发，介绍无阻尼、有阻尼自由振动、强迫振动和共振等振动形式的特性，进而讲授连续结构的振动、广义多自由度系统虚功原理、系统近似分析方法等，包括瑞利法、形函数选取和改进的瑞利法。并结合单自由度系统讲授频域分析基础。
课程的重点是多自由度系统的振动分析方法，如矩阵迭代法和霍尔泽方法，主要讲授模态叠加法和模态分析法。课程内容也涉及少量的非线性振动知识。作为一个实践环节，课程中安排有专题讲座，就结构振动的具体案例进行分析。学习者须在本课程中的学习中完成指定作业并编写调试相应的计算机程序。
Curriculum
This course will start from the features of undamped and damped free vibrations, forced and resonant vibrations in terms of the vibration equation of single degree of freedom (SDOF) systems, followed by the vibration analysis of continuum structures, generalized virtual work principle of multiple degree of freedom systems and approximation methods of system analysis such as Rayleigh method and improved Rayleigh method by selection of shape functions. Moreover, Fundamental analysis on frequency domain of single degree of freedom system will also be introduced.

This course will focus on the methods by which the vibrations of multiple degree of freedom systems can be analyzed such as matrix iterative method and Holzer method, especially the mode superposition method and model analysis method. Basics of nonlinear vibration will also be covered in the course. Seminars on structural vibration case analysis will also be arranged as a part of practice training. Students are required to independently finish course assignments and corresponding computer programs in this course.

